This Congress is the 19th in a series of biennial meetings of the International Nuclear Law Association
(INLA), created in 1972 to promote the study of legal issues associated with the peaceful uses of nuclear
energy and to encourage the exchange of information in this field.

The Program addresses the pressing legal challenges facing nuclear energy in a time of global economic
and environmental crisis and increasing energy demand, particularly in the developing world. These

challenges include the safe and timely construction and operation of new nuclear reactors, their financing,
meaningful public consultation, financial security for nuclear liabilities, safe storage of nuclear waste and
non-proliferation.

Ce congrès est le 19ème dans la série des rencontres biennales de l’Association Internationale du Droit

Nucléaire (AIDN). Celle-ci, s’est donnée pour objectif depuis sa création en 1972, de promouvoir l’étude
des questions juridiques relatives à l’utili-sation pacifique de l’énergie nucléaire, et d’encourager
l’échange d’informations dans ce domaine.

Ces congrès constituent aujourd’hui le principal rassemblement international des spécialistes de cette

discipline. Le programme du congrès, détaillé ciaprès, traitera des questions juridiques auxquelles doit
répondre l’énergie nucléaire dans un contexte de crise globale affectant l’économie et l’environnement,

et de demande croissante d’énergie, surtout dans le monde en développement. Les défis pour l’industrie
nucléaire concernent notamment les conditions et délais de construction et de mise en exploitation de

nouveaux réacteurs, leur financement, la consultation du public, la couverture des engagements à long
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terme, le stockage des déchets nucléaires et la non-prolifération.
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Foreword From 2008-2009 President of The
International Nuclear Law Association
It is with great pleasure and pride that I present the Record of the 2009 Inter Jura Congress.
The Proceedings assemble the reports submitted to the International Nuclear Law
Organization held in Toronto, Canada from October the 5th through the 9 , 2009
inclusive. Also included in the electronic record of proceedings but not in the written publication are some PowerPoint presentations for those who did not write formal
papers. We wanted to have as authentic a record of the week’s proceedings as we could.
We have also included some minutes of many of the thoughtful questions and answered
posed by delegates over the 5 days, the key-note addresses and a transcription of proceedings on the last day of the Congress, including a case study of a fictitious proposed nuclear
new build project and the legal issues arising therefrom.
There could be no clearer demonstration of the continuing importance of nuclear energy
law around the world, than that despite the poor state of the economy around the world
in 2009, over 220 regularly paying registrants from 6 continents attended in Toronto for
a good part of a week. The Congress not only updated the state of the law on regulation
and safety, environmental protection, new build, nuclear security, waste management and
nuclear liability, but achieved something much more significant. Experts in law, policy,
science and commerce challenged long accepted legal principles and proposed innovative
solutions to keep pace with a new generation of nuclear energy. For example, the sovereignty of nations was questioned as it related to the growing demand for internationalizing
design standards for new build. Speakers generally supported imposing greater regulatory
responsibility on designers and suppliers, particularly with respect to reporting design
changes and updating operational experience. Participants remained divided however,
on whether designers/suppliers should share greater civil liability with nuclear operators.
Speakers also challenged the precautionary bias in modelling and ALARA, particularly
as it applied to developing nations which need new energy sources for the well-being of
their growing populations. Practical sessions on risk allocation for new build, domestic
nuclear security, export controls and foreign ownership were also presented.
This publication is the culmination of two years of arduous and detailed preparation
which involved myself, my administrative assistant, Cathy Sison, our events coordinator,
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Jill Benneyworth, the Members of the Canadian Nuclear Law Organization Organizing Committee, the Chairs of the INLA Working Groups, INLA’s Secretary General
Patrick Reyners, INLA’s Secretary, Brigitte Helderweirt and a host of sponsors and INLA
members too numerous to single out for acknowledgement. To all we owe our thanks and
hope that this Record will stand as a permanent recognition of their contribution.
INLA’s work continues. Its membership is ever expanding and work is presently
underway for the next Congress to be held in 2011. To the Conference organizers, I wish
you good luck, patience and resolve.

Stanley D. Berger
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PRESIDENT’S MESSAGE
It is my pleasure and honour to welcome
you to our Association’s Congress being
held in Toronto, Ontario, Canada from
October 5th to 9th, 2009.

Nous vous souhaitons la bienvenue cette
séance inaugurale de L’AIDN, du cinque
octobre au neuf octobre 2009, à Toronto,
Ontario, Canada.

This Congress is the 19th in a series of biennial meetings of the International Nuclear
Law Association (INLA), created in 1972 to
promote the study of legal issues associated
with the peaceful uses of nuclear energy and
to encourage the exchange of information
in this field. It is now unquestionably
the leading international conference for
nuclear law specialists.

Ce congrès est le 19ème dans la série des rencontres biennales de l’Association Internationale du Droit Nucléaire (AIDN). Celle-ci,
s’est donnée pour objectif depuis sa création
en 1972, de promouvoir l’étude des questions juridiques relatives à l’utili-sation pacifique de l’énergie nucléaire, et d’encourager
l’échange d’informations dans ce domaine.
Ces congrès constituent aujourd’hui le principal rassemblement international des spécialistes de cette discipline.

The Program, as detailed in the following
pages addresses the pressing legal challenges
facing nuclear energy in a time of global
economic and environmental crisis and
increasing energy demand, particularly in
the developing world. These challenges include the safe and timely construction and
operation of new nuclear reactors, their financing, meaningful public consultation,
financial security for nuclear liabilities,
safe storage of nuclear waste and nonproliferation. We have assembled legal
experts from around the world, regulators,
politicians and public policy specialists to
assist us in this ambitious task.

Le programme du congrès, détaillé ciaprès, traitera des questions juridiques
auxquelles doit répondre l’énergie nucléaire dans un contexte de crise globale affectant l’économie et l’environnement, et
de demande croissante d’énergie, surtout
dans le monde en développement. Les
défis pour l’industrie nucléaire concernent
notamment les conditions et délais de
construction et de mise en exploitation de
nouveaux réacteurs, leur financement, la
consultation du public, la couverture des
engagements à long terme, le stockage des
déchets nucléaires et la non-prolifération.
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Toronto is an ideal location. It is close to
twelve nuclear reactors serving the energy
needs of Canada’s most populous province. It is also near world attractions such
as Niagara Falls, itself a significant source
of electrical power. As we host guests
from six continents, Toronto’s multicultural community will offer a wide variety
of food, activities and attractions. We
also will take full advantage of our shared
border with the United States to highlight the legal issues which are raised by
our proximity.
In addition to the many sponsors who
came forward to provide their financial
support for the Congress, I want to single
out Natural Resources Canada and my
own employer, Ontario Power Generation Inc. for making this Congress a reality. Also meriting special recognition is
the International Atomic Energy Agency
(IAEA) which has agreed to sponsor
the participation of a limited number of
persons from developing countries who
would not otherwise be able to attend.
The many sponsors and individuals who
gave their time and funding to make such
a conference possible are specifically outlined in this brochure and I extend my
deepest thanks to all of them.
Stanley David Berger
President
International Nuclear Law Association
April 2009
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Nous avons rassemblé les meilleurs experts dans le monde entier, notamment
des responsables de la réglementation,
des personnalités du monde politique et
des décideurs, pour nous aider dans cette
tâche ambitieuse.
L’avantage de Toronto est de se situer aussi bien à proximité des 12 réacteurs nucléaires qui alimentent en énergie la province
la plus peuplée du Canada que de se trouver également proche d’attractions touristiques telles que les chutes du Niagara.
Toronto, ville cosmopolite, ne manque pas
non plus de richesses culturelles variées.
Nous profiterons également de notre
frontière commune avec les USA pour
évoquer des sujets d’intérêt commun.
Outre les nombreux sponsors qui se sont
mobilisés pour soutenir financièrement
l’organisation du Congrès, je tiens à saluer
Natural Resources Canada et mon propre
employeur, Ontario Power Generation
Inc., pour leur rôle dans la préparation
de cette réunion. Mérite également d’être
citée, l’Agence Internationale de l’Energie
Atomique qui a donné son accord pour
aider un nombre limité de personnes
venant de pays en voie de développement
à assister au congrès. Les sponsors qui
ont permis la réalisation de cette manifestation sont signalés dans la présente
brochure et je tiens à les en remercier
profondément.
Stanley David Berger
Président
Association Internationale du
Droit Nucléaire
avril 2009
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I’m pleased to have this opportunity to speak with you tonight. Canada’s
Minister of Natural Resources, the Honourable Lisa Raitt, had hoped to be
here, but she had to tend to pressing ministerial and parliamentary duties.
She asked me to extend her best wishes for a successful conference and to
welcome all of you to Toronto, and to Canada.
This is the first time Canada has hosted INLA’s bi-annual conference, and of
course INLA has a Canadian as president for the first time, I congratulate
Stanley Berger of OPG for the effort he has made to bring INLA to Canada.
The participation of Canadians on the executive committees of key international
nuclear organizations such as the INLA, the NEA or the IAEA underscores
Canada’s strong interest in the global development of the nuclear sector.
This country is one of a very small group of pioneers in the development of
nuclear energy and technologies.
There are 48 reactors based on CANDU technology in the world today.
Canadian technology has proven itself to be highly reliable, and its safety
record is spotless.
We have built up extensive nuclear experience and expertise over the last
60 years, both technical and legal.
We have a long history of international engagement on nuclear issues.
Most recently, we have taken a lead role in building international collaboration
on the security of supply of medical isotopes.
The Government of Canada is very pleased that Canada is adding to its contribution by hosting this conference.

Isotopes
:: The example I just mentioned — medical isotopes — shows again how virtually
		 everything to do with nuclear technology cuts across borders.
:: In this instance, for decades, health systems around the world have come to
		 depend for vital medical imaging services on five aging research reactors, inclu		 ding Canada’s National Research Universal (NRU) reactor, and a vulnerable,
		 just-in-time supply chain. Supply disruptions, such as those caused by planned
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or unplanned reactor outages, require immediate, effective, global responses in
an environment conditioned by both the pursuit of a public good and the
operation of market forces.
For this reason, Canada proposed the creation of the High Level Group on
Medical Isotopes that was established by the Steering Group of the Nuclear
Energy Agency earlier this year. Canada welcomed the opportunity to be the
first chair of the Group.
This initiative has helped mobilize major isotope producer and user countries,
processors and private sector distributors, and nuclear medicine specialists – all
to help ensure that isotopes get to patients who need them most.
We are discussing strategies for the months and the years ahead. As we do so,
it becomes plainly clear that no single country will be able to provide all the
answers – for itself or anyone else.
The isotope supply issue is just one example of how global cooperation on
nuclear issues must expand in the years ahead.
We have been hearing about a nuclear renaissance for quite a few years, and
there is no question that interest in nuclear energy is on the rise.
Global demand for energy will continue to increase.
And everyone is looking for an energy supply that is not just reliable and safe,
but also emission free.
That is why many countries, including Canada and notably the Province of
Ontario, are thinking nuclear. And there is the potential for new builds in
places where nuclear experience is limited, or completely non-existent.
It is incumbent upon the jurisdictions with nuclear experience and expertise to
share it with emerging nuclear users.
This is a domain where your expertise is important, because the establishment
of an appropriate legal framework is fundamental to the development of any
new or expanded nuclear program.
Jurisdictions need proper legislation to ensure that nuclear development takes
place in a manner that is safe, secure, and protects the environment. In particular, a rigorous regulatory framework overseen by an independent regulator is
key to building public confidence.
And your work doesn’t end at health, safety, security, and the environment.
At the same time, we must address the challenge of financing this technologyintensive, risk-intensive business.
A nuclear reactor requires significant financial investment, and before capital is
committed, however accepting of technological and economic risk, investors
seek the best possible legal clarity and predictability.
An effective and efficient legal regime, particularly as it applies to liability and
contractual arrangements, is therefore critical.

What Canada is doing?
:: There is no doubt that Canada will continue to make a valuable contribution
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to what must be an international effort to address the legal underpinnings of a
growing nuclear sector.
We have a strong and modern legislative framework in place – including the
Nuclear Safety and Control Act, the Nuclear Fuel Waste Act, and the
Canadian Environmental Assessment Act.
We are moving forward with the modernization of our nuclear liability legislation
- a bill to replace the current Nuclear Liability Act is before Parliament now.
Backing up our legislative efforts, we have a strong nuclear regulator, the
Canadian Nuclear Safety Commission. The Commission operates at arm’s
length from the government, and its independence is paramount.
We are also making substantial investments to address legacy issues – environmental liabilities that, in some cases, date back to the 1940s and the beginning
of our nuclear history and the Cold War era.
We’ve also taken a number of key decisions to establish the framework for
long-term management of used fuel from our power reactors.

International
:: Our international engagement is pursued on a multilateral basis through the
		 NEA, the IAEA and other groups, as well as through bilateral initiatives,
		 through nuclear cooperation agreements.
:: As pioneers in the peaceful applications of nuclear technology, and a long-time
		 advocate of non-proliferation, Canada has the experience and expertise to
		 support safe, secure and environmentally responsible growth of the sector.
Conclusion
:: Indeed, as the nuclear sector expands globally, it is essential that we have our
		 legal houses in order.
:: For those of you gathered here, this represents a significant responsibility:
		 :: to underpin public confidence and advance the public interest – by
			 ensuring that health, safety and the environment are protected through
			 strong legislation, regulation and compliance;
		 :: to ensure that the legal framework is in place to allow nuclear development
			 to proceed efficiently so individual countries, and the world, can realize its
			 economic and environmental benefits.
:: These are matters of shared global responsibility — because it will be extremely
		 difficult for any country’s nuclear industry to succeed sustainably if develop		 ment of the industry is hampered or disrupted in other parts of the world.
:: The issues bring into play global solutions, from the legal community, as well as
		 from scientists working within and with governments, regulators, and businesses.
:: Canada is very committed to doing its part, and I would like to thank and
		 commend the members of INLA for doing their part.
:: Again, welcome to Toronto, thank you for your attention, and best wishes for a
		 very productive conference.
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Merci beaucoup, Stan.
Je suis heureux d’avoir l’occasion de vous parler ce soir. La ministre des
Ressources naturelles du Canada, l’honorable Lisa Raitt, espérait pouvoir être
des nôtres mais elle a dû se consacrer à des tâches ministérielles et parlementaires.
Elle m’a demandé de vous transmettre ses meilleurs vœux de succès pour votre
congrès et de vous souhaiter à tous, la bienvenue à Toronto et au Canada.
C’est la première fois que le Canada accueille le congrès bi-annuel de l’Association
internationale du droit nucléaire (AIDN) et évidemment c’est également la
première fois que le président de l’AIDN est un Canadien, je félicite Stanley Berger
d’OPG pour les efforts qu’il a déployés pour amener l’AIDN au Canada.
La participation des Canadiens aux comités exécutifs d’importantes organisations
nucléaires internationales telles que l’Association internationale du droit
nucléaire, l’Agence pour l’énergie nucléaire ou l’Agence internationale d’énergie
atomique fait ressortir le vif intérêt du Canada pour le développement mondial
du secteur nucléaire.
Notre pays fait partie d’un très petit groupe de pionniers dans le développement
de l’énergie et des technologies nucléaires.
Il y a 48 réacteurs fondés sur la technologie CANDU dans le monde entier. La
technologie canadienne s’est avérée très fiable et possède un excellent dossier en
matière de sûreté.
Au cours des 60 dernières années, nous avons acquis une expérience et un savoirfaire approfondis sur les plans techniques et juridiques dans le domaine nucléaire.
Cela fait bien longtemps que nous nous occupons des dossiers nucléaires sur la
scène internationale.
Récemment, nous avons joué un rôle important dans l’établissement de
collaborationinternationale sur la sécurité de l’approvisionnement en
isotopes médicaux.
Le gouvernement du Canada est très heureux de voir que la contribution du
Canada se manifeste également par l’organisation de ce congrès.

Isotopes
:: L’exemple que je viens de donner – les isotopes médicaux – montre à quel
		 point pratiquement tout ce qui concerne la technologie nucléaire transcende
		 les frontières.
:: Dans le cas des isotopes, les systèmes de santé du monde entier en sont
		 arrivés à dépendre, pour des services vitaux d’imagerie médicale, de cinq
		 réacteurs de recherche vieillissants, dont le réacteur national de recherche
		 universel (NRU) du Canada, et d’une chaîne d’approvisionnement « juste à
		 temps » et vulnérable. Les interruptions d’approvisionnement, telles que celles
		 qui sont causées par des pannes de réacteur, planifiées ou non planifiées,
		 nécessitent une réaction immédiate et efficace à l’échelle internationale dans un
		 environnement conditionné à la fois par la poursuite du bien public et par les
		 forces du marché.
:: Pour cette raison, le Canada a proposé la création du Groupe de haut niveau
		 sur les isotopes médicaux qui a été établi par le comité directeur de l’Agence
		 pour l’énergie nucléaire plus tôt cette année. Le Canada a accepté l’occasion
		 d’être le premier à le présider.
:: Cette initiative a permis de mobiliser les principaux pays producteurs et
		 consommateurs d’isotopes, entreprises de traitement et des distributeurs du
		 secteur privé ainsi que des spécialistes en médecine nucléaire – tout cela pour
		 faire en sorte que les isotopes parviennent aux patients qui en ont le plus besoin.
:: Nous discutons de stratégies pour les mois et les années à venir. Et ce faisant,
		 nous voyons de plus en plus clairement qu’aucun pays ne pourra fournir seul
		 toutes les réponses, pour lui-même ou pour n’importe qui d’autre.
Enjeux
::
		
		
::
		
::
::
		
::
		
		
		
::
		
		
::
		
		

L’approvisionnement en isotopes n’est qu’un exemple qui montre à quel point
la collaboration mondiale doit s’amplifier dans le dossier du nucléaire au cours
des prochaines années.
On entend parler d’une renaissance du nucléaire depuis quelques années déjà,
et il ne fait aucun doute que l’intérêt pour l’énergie nucléaire s’accroît.
La demande mondiale d’énergie continuera à augmenter.
Et tout le monde cherche une source d’énergie qui ne soit pas seulement fiable
et sûre, mais aussi sans émissions.
C’est pourquoi nombre de pays, dont le Canada et en particulier la province
de l’Ontario, se tournent vers le nucléaire. Et il existe un potentiel pour la
construction de nouvelles installations dans des endroits où l’expérience
nucléaire est limitée, ou totalement absente.
Il importe donc aux pays qui ont des compétences et de l’expérience dans le
domaine nucléaire de les partager avec les pays qui comptent aujourd’hui avoir
accès à cette filière énergétique.
C’est un domaine où votre savoir-faire est important parce que l’établissement
d’un cadre juridique approprié est le fondement de l’élaboration de tout
programme nucléaire, nouveau ou étendu.
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Les États ont besoin d’une législation adéquate pour que l’exploitation de
l’énergie nucléaire se fasse d’une manière sûre et sécuritaire afin de
protéger l’environnement.
Un cadre de réglementation rigoureux, surveillé par un organisme de réglementation indépendant est particulièrement essentiel pour établir la confiance
du public dans la sûreté et la sécurité de l’application de la technologie.
Votre travail ne s’arrête pas aux aspects liés à la santé, à la sûreté, à la sécurité et
à l’environnement. En effet, nous devons également considérer les difficultés de
financement à risque dans un secteur de pointe.
Un réacteur nucléaire nécessite un important investissement financier et avant
d’engager des capitaux, l’investisseur recherche les meilleures assurances et
certitudes juridiques. Elles doivent être aussi claires et prévisibles que possibles.
Par conséquent, un régime juridique efficace et efficient, surtout en matière de
responsabilité et d’ententes contractuelles, a une importance critique.

Ce que fait le Canada
:: Il n’y a aucun doute que le Canada continuera à apporter une contribution
		 précieuse à ce qui doit être un effort international pour aborder les bases juri		 diques d’un secteur nucléaire en croissance.
:: Nous avons un cadre législatif solide et moderne, qui comprend notamment la
		 Loi sur la sûreté et la réglementation nucléaires, la Loi sur les déchets de
		 combustible nucléaire et la Loi canadienne sur l’évaluation environnementale.
:: Nous poursuivons la modernisation de notre législation en matière de respon		 sabilité nucléaire - projet de loi visant à remplacer l’actuelle Loi sur la respon		 sabilité nucléaire a été présenté au Parlement.
:: Nous avons un organisme de réglementation nucléaire solide qui appuie
		 nos efforts législatifs, la Commissioncanadienne de sûreté nucléaire. La
		 Commission est indépendante du gouvernement, et cette autonomie est de la
		 plus grande importance.
:: Notre gouvernement fait aussi d’importants investissements pour résoudre les
		 problèmes nucléaires dont nous avons hérité- il s’agit de passifs environne		 mentaux qui, dans certains cas, remontent aux années 1940, au début de notre
		 histoire nucléaire et à l’époque de la guerre froide.
:: Nous avons pris un certain nombre de décisions importantes pour établir un
		 cadre de gestion à long terme du combustible irradié provenant de nos
		 réacteurs de puissance.
Sur la scène internationale
:: Notre engagement à l’échelle internationale est basé sur une collaboration
		 multilatérale, par l’entremise de l’AEN, de l’AIEA et d’autres groupes, ainsi
		 que des initiatives bilatérales, par l’entremise des accords de coopération nucléaire.
:: Comme pionniers dans le domaine des applications pacifiques de la technologie
		 nucléaire et défenseurs de longue date de la non-prolifération, le Canada a le
		 talent et l’expérience requis pour supporter la croissance sécuritaire et
		 environnementalement responsable de ce secteur.
xiv
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Sur la scène internationale
:: Notre engagement à l’échelle internationale est basé sur une collaboration
		 multilatérale, par l’entremise de l’AEN, de l’AIEA et d’autres groupes, ainsi
		 que des initiatives bilatérales, par l’entremise des accords de coopération nucléaire.
:: Comme pionniers dans le domaine des applications pacifiques de la technologie
		 nucléaire et défenseurs de longue date de la non-prolifération, le Canada a le
		 talent et l’expérience requis pour supporter la croissance sécuritaire et
		 environnementalement responsable de ce secteur.
xv

Conclusion
:: En effet, dans un contexte de croissance du secteur nucléaire, il est essentiel que
		 le cadre juridique soit clair.
:: Pour vous qui êtes ici rassemblés, cela représente une responsabilité importante.
		 En effet,
		 :: vous devez vous assurer que la confiance et l’intérêt publics soient protégés
			 au plan de la santé, de la sûreté et de l’environnement par l’application
			 d’une législation et d’une réglementation solides.;
		 :: et vous devez vous assurer que le cadre juridique permet au développement
			 de l’énergie nucléaire de se poursuivre efficacement, de telle sorte que les
			 pays et le monde entier puissent en tirer les avantages économiques
			 et environnementaux.
:: Ce sont des enjeux avec une responsabilité mondiale partagée parce qu’il sera
		 extrêmement difficile pour l’industrie nucléaire de n’importe quel pays de
		 réussir de manière durable si son développement est entravé ou perturbé
		 ailleurs dans le monde.
:: Ces enjeux requièrent des solutions mondiales provenant du milieu juridique
		 ainsi que du milieu scientifique travaillant en collaboration avec les
		 gouvernements, les organismes de réglementation et les entreprises.
:: Le Canada est déterminé à faire sa part et j’aimerais remercier et féliciter les
		 membres de l’AIDN qui font leur part.
:: Encore une fois, bienvenue à Toronto! Je vous remercie de votre attention et
		 vous souhaite un congrès très productif.
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PRESIDENT’S SPEECH
OPENING THE 19TH INLA CONGRESS
Stanley Berger — President Canada
International Nuclear Law Association
Ladies & Gentlemen, colleagues
Mesdames, Messieurs, Collègues
It is a great honour and pleasure to stand before you today and welcome you to the 19th
International Nuclear Law Association Conference in Toronto, Canada.
C’est un grand plaisir et un honneur pour vous souhaiter la bienvenue a cette
séance inaugurale.
I ask you to consider the major developments around the world since the last INLA Conference two years ago in Brussels. Let me list some of them for you, in no particular order:
::
		
::
		
::
		

The world economy has plunged into a recession, the demand for electricity
has temporarily decreased and sources of capital have shrunk;
Climate change has become an ever increasing concern for governments
around the world;
Developing countries continue to search for diverse sources of energy to power
their economies;

More specific developments of relevance include, again in no particular order:
::
::
::
::
		
::

A new administration in Washington;
A new administration in Germany.
U.S. ratification of the Convention on Supplementary Compensation;
Cooperative nuclear energy agreements between the United States and India
and more, recently with Italy;
Two years of experience with new nuclear build in France and Finland;
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::
		
		
::
::
		
::
		

Experience with refurbishment around the world. In Canada, the recent
experience of New Brunswick Power& Bruce Power, as well Hydro Quebec’s
decision in 2008 to refurbish its Gentilly plant.
A proposed new Nuclear Liability Act for Canada , after over 30 years;
A medical isotope shortage and regulatory interventions at the Chalk River
Facility in Canada;
Revelations of a previously undisclosed enrichment facility in the
Iranian mountains;

Each of these developments raise questions which intrigue lawyers and academics
practicing in such traditional areas as international, environmental, administrative,
regulatory, commercial and civil liability law. When these various areas of law are
applied to the promotion of the peaceful use of nuclear energy, they assume a unique
characterization and become “nuclear law”.
The speakers and the programme we have assembled for you this week directly address
the developments I have listed and of course, more. I am proud to say that all of our
scheduled speakers are, in their own way, “nuclear law specialists” even though not all of
them are nuclear lawyers. Some have distinguished themselves in the fields of science,
public policy, regulation and commerce. What they have in common is their collective
knowledge, experience and instinct which is vital to the understanding and advancement
of nuclear law.
In the next few minutes I want to give you an overview of our programme and then close
by acknowledging those who have helped to make this week the success I think it will be.
Carry with you at all times the Pocket Programme. It has the most current printed
version of the program as times and a few names have inevitably been revised since the
proceedings version of the Programme went to print. The locations and times of the social
programs are listed as well .If you refer to them you’ll get directions on how to get to the
events on foot, by taxi or subway. For those who have it turn to the end of the program.
Top includes our current location, the Four Seasons Hotel. Bottom the CN Tower where
we will be meeting later tonight and on the left hand side in the middle Osgoode Hall,
where there will be guided tours tomorrow night. The red dotted line running down the
middle of the map is University Avenue which is where we are right now. Immediately
down from it in red is the Museum subway stop. For those like me who find the writing
too small, you’ll find a blow-up of the map in the materials in your registration packages.
Look for final instructions at lunch and the end of each day. Please wear your INLA
Congress name badge for access to all Congress Business and Social events for easy
identification, hassle-free entry and Congress Security purposes.
Following the distinguished international keynote speakers, today we will be convening
an introductory session on New Nuclear build anticipating some of the key themes to be
discussed in greater detail over the week. This will be followed by the Report of INLA’s
Working Group on Regulation and Safety. After lunch, we will address some pressing
2

regulatory issues such as streamlining the regulatory process, public consultation and
access to information. I anticipate the speakers will address the challenge of achieving
the proper balance between the public’s right to know, the protection of proprietary
information and the maintenance of public security. We will also briefly acknowledge
Canada’s unique consultation responsibilities to aboriginal peoples and the application of
these responsibilities elsewhere in the world.
One of the emerging legal issues to be explored both in relation to regulation on
Tuesday afternoon and in relation to nuclear liability on Thursday morning, concerns the
re-evaluation of the exclusive liability of the nuclear operator. New designs are scheduled
for construction and operation for some 60 years in all corners of the globe. I expect you
will hear from those that believe that designers should have a larger role in the regulatory
process to ensure that their designs may come on-line efficiently and are safely operated
throughout their life. Finally, on Tuesday, we will hear about how regulators use legal
principles to sort through conflicting evidence on nuclear safety.
Wednesday morning will begin with a panel discussion of experts on public policy
issues underpinning nuclear new build. This will be followed by panels on procurement
processes and the allocation of risk for new build. After lunch we will explore the pressing
issues for developing countries seeking to add nuclear energy to their energy mix. We
will hear about the international measures taken to secure fuel supply particularly in
countries which have not signed on to the non-proliferation treaties, the introduction of
a regulatory legal framework in such countries and export controls. Wednesday afternoon
will also include a review of current cross-border nuclear liability legal issues between
Canada and the U.S. and an update on nuclear insurance.
On Thursday morning our international panel will engage in what I expect will be a
lively debate on efforts to harmonize the nuclear liability regime. This will be followed
by the Working Group Report on Nuclear Waste and important presentations on
fundamental principles such as responsibility to future generations, the ability to reverse
waste management plans and the host country’s responsibility for the waste it generates.
In the afternoon, in our adjoining Print Room right outside this main room, a panel of
American lawyers will provide updates on current nuclear policy priorities in the U.S.,
regulation, financing, licence renewal and nuclear liability.
Friday will commence with the Working Group Report on Nuclear Security, followed
by a survey of international instruments and institutions addressing nuclear security and
non-proliferation and finally a review of domestic nuclear security law in Canada and the
U.S. The Print Room will have concurrent sessions on international legal developments
in radiation protection and uranium mining.
Finally, after lunch on Friday we will have a hypothetical case study in which a fictitious
Board of Directors will consider their project managers’ advice on the legal risks associated
with embarking on a nuclear new build project. Our experts will role play the various Board
member and managerial positions and we will have guests comment on the perspective
3

of the regulator and other third parties. This session will give everyone an opportunity to
cast their mind back to the main themes explored over the week.
In an effort to save time for substantive discussion, our speakers and panelists will be
introduced by their names only. Further details as to their background and credentials will
be offered in the biographical materials distributed to you upon registration.
A Conference of this size and sophistication could not be held without the support of
the sponsors acknowledged in the course material, background projections and displays
in the Hotel Social Events. To all of them, the Association extend our warmest thanks.
The IAEA must be specially thanked for helping to make it possible for lawyers from
developing countries to attend. Likewise, the support and encouragement of the
Canadian government, and the OECD/NEA is hereby acknowledged. You will find
in your packages USB memory sticks which will allow you to electronically access the
Conference material. We would like to thank the Canadian regulator, the CNSC, for
sponsoring the USB sticks. My company, Ontario Power Generation deserves thanks for
allowing myself, my assistants Cathy Sison and Jill Benneyworth to devote a good part of
our time to the detailed administrative work that goes into planning a Conference of this
size. They also kindly assisted with the printing and the local website. Finally, I want to
thank the Canadian Nuclear Law Organizing Committee whose names all appear in the
program brochure, for developing this rich and ambitious program.
I now declare the 19th Congress to be officially opened. I hope you enjoy it.

Stanley D. Berger

4

Ensuring a Safe and Secure Canadian Nuclear Industry:

The Regulator’s Reality
Michael Binder

President,
Canadian Nuclear Safety Commission
Inter Jura Congress of the International
Nuclear Law Association
Toronto, Ontario
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nuclearsafety.gc.ca

Canadian Nuclear Safety Commission

•Established May 2000 under the
Nuclear Safety and Control Act
•Replaced the Atomic Energy Control
Board of the 1946 Atomic Energy
Control Act

Canada’s independent nuclear
regulator – 63 years of
experience
Canadian Nuclear Safety Commission

INLA 09.10.06 - 2

Our mission is clear
To protect the health, safety
and security of persons and
the environment; and to
respect Canada’s
international commitments
on the peaceful use of
nuclear energy

Canada’s nuclear watchdog
Canadian Nuclear Safety Commission

INLA 09.10.06 - 3

A federal responsibility…

The Canadian Nuclear Safety Commission (CNSC)
regulates all nuclear facilities and activities in
Canada including:
•
•
•
•
•

nuclear power plants
uranium mines and mills
uranium fuel fabrication and processing facilities
nuclear substance processing facilities
Industrial and medical applications of nuclear substances,
such as nuclear medicine and cancer treatment centers
• research and educational facilities
• import/export of nuclear and dual-use substances,
equipment and technology
• waste management facilities

…from cradle to grave
Canadian Nuclear Safety Commission
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The Commission

•
•
•
•
•

quasi-judicial administrative tribunal
Commission members are independent
hearings are public and Webcast
science-based organization
supported by a Secretariat and an independent legal services team

Transparent decision-making
Canadian Nuclear Safety Commission
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CNSC Commission members

Dr. Michael Binder
President and Chief Executive Officer, CNSC

Dr. Christopher R. Barnes
Professor, School of Earth and Ocean Sciences,
University of Victoria
Victoria, British Columbia

Dr. Ronald J. Barriault
Practising physician and member of the Canadian
Medical Association, the College of Family
Physicians of Canada and the New Brunswick
Medical Society
Charlo, New Brunswick

Mr. André Harvey
Former President, Bureau d’audiences publiques sur
l’environnement (BAPE)
Québec, Québec

Mr. Dan D. Tolgyesi
President, Quebec Mining Association
Québec City, Québec

Dr. J. Moyra J. McDill
Professor, Department of Mechanical and Aerospace
Engineering, Carleton University
Ottawa, Ontario

Mr. Alan R. Graham
Businessman and former New Brunswick Minister of
Natural Resources and Energy
Rexton, New Brunswick
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Located across Canada

Staff: ~ 850
Resources: $150 m
Licensees: 2050
Licenses: 3300

Calgary
Western Regional Office

Saskatoon
Uranium Mills and Mines
Division Regional Office
Point Lepreau

Gentilly-2

HQ in Ottawa
5 site offices at power reactors
1 site office at Chalk River
4 regional offices

Chalk River
Bruce A & B

Laval Eastern Regional Office
Darlington

Mississauga Southern
Regional Office

Canadian Nuclear Safety Commission

HQ

Pickering
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CNSC staff
Scientific, technical and other professional staff,
who are responsible for:
• implementing decisions of the
Commission
• verifying compliance with
licences and regulations
• reviewing licence
applications and performing
Environmental Assessment review
work
• developing regulatory
guidance
• advising on regulatory policy
and options
• engaging the public and Aboriginal
groups through outreach
Canadian Nuclear Safety Commission
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Working to achieve our vision…

• Commitment to ongoing
improvements
• Clarity of requirements
• Capacity for action
• Communications

...to be the best nuclear regulator in the world
Canadian Nuclear Safety Commission
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Commitment to ongoing improvements

Need to track commitments
• Harmonized Plan
• Audit Committee

Need to benchmark
• Integrated Regulatory Review
Service Mission

Core operations
• safety culture
• the best that we can be

Always room for improvement
Canadian Nuclear Safety Commission
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Clarity of requirements

No new build project experience
• design reviews; review guides
Need for reasonable timelines
• regulatory/Environmental
Assessment streamlining
Need to update CNSC regulatory framework
• clarifying licences
• international standards
Balancing operations with health, safety,
security and the environment
• amended Nuclear Security Regulations
• ALARA vs. precautionary principle

So everyone understands the rules
Canadian Nuclear Safety Commission
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Capacity for action

Maintaining the funds and staff
necessary to do our job
• Revenue Spending Authority
• staff training and retention

Keeping up with new
technologies
• environmental scanning
• working with other regulators
• industry dialogue

Appropriately sized and funded
Canadian Nuclear Safety Commission
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Communications

Poor understanding of industry
and regulator
•
•
•
•

updated public web site
outreach in communities
public hearings
understandable/accessible scientific
information

Legal complexities with
Aboriginal consultation
• working interdepartmentally
• framework and procedures

Accurate, clear, concise
and timely
Canadian Nuclear Safety Commission
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The medical isotope story

NRU shutdowns
CNSC responses
• Talisman Lessons Learned Report
• re-licensing and re-start protocols

Government of Canada responses
• Nuclear Energy Agency international
workshop and taskforce
• Canada/U.S. working group
• expert review panel on medical
isotope production

A fragile supply chain
Canadian Nuclear Safety Commission
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While we strive to be more effective and efficient…

…we will not
compromise safety…

…it’s in our DNA!

Canadian Nuclear Safety Commission
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Canadian Nuclear
Safety Commission

Commission canadienne
de sûreté nucléaire

nuclearsafety.gc.ca

Canada

Nuclear Inter Jura Congress
Keynote Address
Toronto, 5-9 October 2009

Monsieur le Président,
Eminents collègues, Mesdames et Messieurs,
Je souhaiterais, tout d’abord, vous passer les salutations de mon Directeur Général
Adjoint Monsieur Dominique Ristori. Il envoie un message de plein succès pour les
travaux de notre Congrès.
En tant que membre de l’AIDN/INLA, je me félicite du dialogue engagé entre les
services de la Commission Européenne et l’Association. Je me réjouis des projets
allant dans le sens de l’approfondissement de ce dialogue, tel l’organisation d’un
séminaire sur la responsabilité civile nucléaire.
C’est la première fois qu’un Congrès Nuclear Inter Jura se déroule au Canada. Je
souhaiterais en saisir l’occasion pour saluer les autorités d’un pays avec lequel
l’Union Européenne a établi un partenariat stratégique fondé sur des valeurs
partagées. Aux termes de la Déclaration du Sommet UE-Canada, signée à Prague
le 6 mai dernier, « le changement climatique et l’environnement », « la sécurité
énergétique et l’utilisation durable de l’énergie », ainsi que « la sécurité
internationale » sont proclamés domaines prioritaires pour les deux parties.

Ladies and Gentlemen,
We are currently witnessing a renewed interest for nuclear energy in many
countries all over the world.
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This global move has resulted from a number of constraints and corresponding
energy policy objectives, and namely: on the one hand, to cut down emissions of
greenhouse gases, with a view to mitigating climate change; on the other hand, to
diminish vulnerability to cost fluctuations of fossil fuels, while, at the same time,
guaranteeing security of supply, in order to meet the surging demand for energy.
In the current circumstances, nuclear represents a pragmatic available, large-scale,
base-load alternative to fossil fuels for the generation of electricity. In the run-up to
the Copenhagen Climate Conference of next December, more and more countries
recognise its contribution to a carbon-free economy, together with renewable
energy sources. And, of course, it has become only more attractive in the aftermath
of repeated gas and oil crises.
Also in the European Union, a large majority of Member States, including
previously non-nuclear countries, are taking concrete steps to launch, re-initiate or
further develop nuclear energy.
Currently, the EU is home to some 146 nuclear power plants, located in 15 Member
States. They produce around one third of the electricity consumed in the Union.
They save extra emission of almost 900 million tonnes of CO2 per year (against an
EU total production of 5,000 million tonnes of CO2 per year). Nuclear-generated
electricity represents two thirds of the whole EU carbon-free electricity.
By a keystone decision, adopted at the level of Heads of State and Government in
March 2007, the EU set itself an ambitious policy Agenda focused on secure,
competitive, climate-friendly, sustainable energy. In its recent Second Strategic
Energy Review, the European Commission underlined that nearly two thirds of the
EU electricity production could be carbon-free by the early 2020s, provided that
appropriate investment decisions are taken on time in both the renewable and
nuclear energy sectors.
Both regionally and at the global stage, nuclear is, thus, perceived as an important
part of a diversified energy mix. Moreover, the trend seems to be in the direction of
more nuclear energy with also a broader range of applications.
What a change, Ladies and Gentlemen, compared to the 1990s!
But, at the same time, what important challenges for legal experts and policy
makers, in this era of “nuclear renaissance”!
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We are, indeed, well aware, distinguished colleagues, that, for the future
development of nuclear energy applications, public acceptance is, and remains,
crucial.
In the EU, the European Parliament has voted with large majorities a number of
resolutions/reports in favour of the use of nuclear energy.
At the same time -more than ever- an open, broad and constructive discussion
with all the relevant stakeholders on both the opportunities and risks of nuclear
energy is necessary. The European Commission has taken up to foster the debate
through the European Nuclear Energy Forum (ENEF), of which the next
meeting will take place in 2010, in Bratislava. We are grateful for contributions to
this Forum. And I would like to particularly praise the quality of those received
from eminent INLA members.
Public opinions seem to evolve towards a more balanced position as regards
nuclear. They are right, however, in demanding that highest safety standards are
upheld everywhere, in nuclear power plants, throughout the whole nuclear fuel
cycle and, more generally, in all applications of nuclear energy. They are right in
demanding that commitments to non-proliferation of nuclear materials and
technologies are taken, and honoured, by all. They are right in demanding further
enhanced international cooperation to attain the objectives mentioned.
Therefore, recent evolutions in the nuclear field increasingly require, Ladies and
Gentlemen, a continued policy to accompany them. Nuclear safety, security and
non-proliferation are key areas.
I will now highlight some major developments relatively to these areas in the
European Union. I do not intend to be exhaustive. I would only underline that the
initiatives and measures in question tend to bring forth, in the interest of all
Member States, an advanced and coherent legal framework for nuclear energy,
meeting the highest standards of safety, security and non-proliferation. My
conviction is that these EU actions deserve to be taken into consideration as good
responses to issues which are not necessarily specific to the European Union.
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NUCLEAR SAFETY
Nuclear safety has steadily been an absolute priority for the European Commission,
and will remain so. Spanning the full life cycle of nuclear installations, it concerns
not only States hosting nuclear power plants or research reactors, but also their
close and even remote neighbours.
• A major step towards a stronger nuclear safety culture was achieved on 25
June of this year, when the EU Council, with the support of the European
Parliament, adopted unanimously the revised Commission proposal for a
Directive establishing a Community framework for the safety of nuclear
installations1.
By this instrument, the European Union has become the first major regional
actor to give binding legal force to the main international nuclear safety
standards, namely the Safety Fundamentals established by the IAEA and
the obligations resulting from the Convention on Nuclear Safety.
The Directive is built on two principles: (i) national responsibility for nuclear
safety; and (ii) continuous improvement of safety. Therefore, the Directive
reinforces the independence and resources of the national competent
regulatory authorities. It requires Member States to ensure that national
regulators are invested with adequate authority, including the power to
suspend the operation of a nuclear installation, and that they are given the
legal powers and the resources necessary to fulfil their obligations.
The Nuclear Safety Directive contributes to enhancing, and also to
continuously improving, the safety of nuclear installations worldwide. It is
expected to stimulate similar developments by other key nuclear actors.
Last, but not least, the Directive manifests the fruitful cooperation of the
European Commission with the IAEA. The elaboration of EU legislation
on the basis of the IAEA Safety Fundamentals acknowledges the value of
international progress in the field of nuclear safety. It also renders the
Agency’s standards a “global benchmark”, as Director-General ElBaradei
pointed out in his statement to the last IAEA General Conference.
1

Council Directive 2009/71/EURATOM, of 25 June 2009 (OJ L 172/18, 2.7.2009).
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• Inspired by the same approach, the Commission could envisage tabling in
2010 a revised proposal for a nuclear waste Directive. The objective
would be to establish a common framework throughout the EU. Such
framework should, again, be based on internationally accepted safety
principles (such as the IAEA Safety Fundamentals and the Joint Convention)
and require Member States to establish dedicated national programmes.

NUCLEAR SECURITY AND NON-PROLIFERATION
This 19th Nuclear Inter Jura Congress takes place only a few days after the historic
UN Security Council Resolution 1887 of 24 September 2009. The Resolution,
which is an important step in the run-up to the NPT (Nuclear Non-proliferation
Treaty) Review Conference of spring 2010, tends to reinforce the global nonproliferation regime.
From its side, the EU intends to actively contribute to the NPT Review Conference,
as well as to the Summit on Global Nuclear Security, convened by the United
States, in Washington, next year. The Union will keep non-proliferation very high
in its political Agenda.
The European Commission adopted in March of the current year a communication
on nuclear non-proliferation, reaffirming its will to support the global regime
and, also, to contribute to the development of an international system of guaranteed
supply of nuclear fuel, under the umbrella of the IAEA.
In the territories of the EU Member States, nuclear safeguards on the basis of
Euratom Treaty are a major pillar for a solid and robust global regime.
• In accordance with Chapter 7 of the Treaty, the European Commission has to
ensure that nuclear materials used in the Member States are not diverted
from their declared use and that relevant international agreements are
complied with.
In this field, trilateral agreements have been concluded between the
European Atomic Energy Community, its Member States and the IAEA.
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A major trilateral Safeguards agreement is the one, known as INFCIRC/193,
involving the EU Non-Nuclear Weapon Member States. It has developed
from a pure verification agreement to an agreement for cooperative
Safeguards implementation by the European Commission and the Agency.
With the ratification of the Additional Protocol in 2004 and the broader
conclusions drawn, in the meantime, by the IAEA, all EU Non-NuclearWeapon Member States (with one exception, due to other reasons) are
expected to be soon under Integrated Safeguards.
In this context, the Commission supports the implementation of international
safeguards in the EU and contributes to the IAEA’s capacity to draw
conclusions for our Member States.
• The “Euratom model”, i.e. regional integration, under a supranational
safeguards authority, which is part of the global regime, linked to close
cooperation with the IAEA, proved to be successful in Europe. Its induction
in other regions of the world deserves to be envisaged.
In fact, the Euratom Treaty, when it was signed, was read to pertain to the speedy
development of nuclear industries in a coordinated and responsible way, therefore
contributing to the raising of the standards of living in the countries concerned. To
a big extent, these considerations seem to apply nowadays to some other areas of
the world. In such emerging nuclear-user States, there is an obvious need to
develop the conditions allowing for the set-up of the political, legal and technical
infrastructure required for the use of nuclear energy.
It is needless to highlight that, if requested, the EU would be willing to share its
experience, in order to support similar initiatives in other areas of the world. We
are in position to explain what we are doing, to recommend what could be done
better and, last not least, what should be avoided.

Concluding Remarks
Ladies and Gentlemen, distinguished colleagues,
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The renewed interest for nuclear energy challenges policy-makers worldwide. I
have tried to refer to some of these challenges, related to public acceptance, and to
submit to your consideration initiatives we are taking in Europe.
Commitment to the highest safety and security standards and continuous
improvement, open attitude to learn lessons from the experience of others,
enshrinement of internationally accepted rules and practices, cooperation with the
IAEA seem to be good steps in the way forward.
In the EU, development of nuclear energy would further invite to complete the
relevant legal framework: Establishment of harmonised rules on licensing of
nuclear installations and also on nuclear civil liability needs to be envisaged.
Education and training in the nuclear field, including development of appropriate
legal expertise, have also to be addressed.
In these domains, too, the European Commission intends to be active and keep in
pace with its commitments. But we encourage, welcome and highly appreciate
contributions from all, in particular from the learned colleagues of the International
Nuclear Law Association.
I am confident that the Community of lawyers, who know that “les lois sont les
rapports nécessaires qui dérivent de la nature des choses”2, will find ways to
appropriately accompany the recent developments in nuclear.
Ladies and Gentlemen,
I thank you for your attention, and wish an interesting and fruitful Nuclear Inter
Jura Congress!

2

Montesquieu, De l'esprit des lois (1e partie, I, 1) in Œuvres Complètes, Bibliothèque de la Pléiade,
Gallimard, tome II, p.232
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Introduction
Good morning ladies and gentlemen, distinguished colleagues.
It is an honour to be once again invited to speak at the biennial conference of the International Nuclear Law Association (INLA). Those of you who attended the conference
in Brussels two years ago will recall that at that time I had the honour to commemorate
and share with the audience some of the important events that had marked the existence
of the IAEA during its first half century going back all the way to 1957. At that time I
highlighted the challenges and issues brought by the rising expectations regarding the
future role of nuclear power, particularly among developing countries.
The number of countries having expressed an interest in embarking on a nuclear power
programme has nearly tripled since 2007 and according to the latest figures nearly
70 countries have expressed an interest in either reviving or starting a new nuclear
power programme.
Of course – this so-called “nuclear renaissance” bears many challenges, not least for the
IAEA which is increasingly called upon to assist these countries in setting up the necessary infrastructure, including on what is the most interesting aspect from this conference’s
perspective, in developing adequate national legislative and regulatory frameworks. The
IAEA Secretariat continues to serve as a backbone for the benefit of its Member States,
especially in connection with the various international legal instruments negotiated and
adopted under the auspices of the IAEA.
Following from the above, the IAEA continues to play an important role in the develop5

ment of international nuclear law. I will be pleased to share with you some of the recent
and new developments in this field.
Recent Developments in Nuclear Law
Nuclear Safety and Emergency Preparedness and Response
Since 2007, a number of activities were undertaken under IAEA auspices in the area
of nuclear safety and emergency preparedness and response. First and foremost two peer
review meetings in the safety area were held: one in April 2008 for the Convention
on Nuclear Safety and, more recently, another one in May 2009 for the Joint
Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive
Waste Management.
The Review Meeting of Contracting Parties to the Convention on Nuclear Safety (CNS)
held in April 2008 was the fourth of its kind and was attended by 55 out of 61 Contracting Parties. The good news is that all countries with operating nuclear power plants
are now parties to that Convention and, as a general observation, a high degree of compliance with obligations under the Convention on Nuclear Safety was reported during
the meeting. Encouraging for the IAEA was also the fact that many Contracting Parties
recognised the importance of IAEA peer review missions, especially the IRRS (Integrated Regulatory Review Service) and OSART (Operational Safety Review Team) missions. In connection with the reported activities (or plans) on new nuclear power plants,
the Contracting Parties emphasized the need for a solid infrastructure, including the
establishment of a comprehensive legislative and regulatory framework which must be in
place well in advance, before the construction of a nuclear power plant is authorized. This
is in fact reinforcing what my Office has been preaching for many years while providing
legislative assistance to countries concerned.
The Review Meeting of the Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management ( Joint Convention) held
in May 2009 was the third of its kind and was attended by 45 out of 48 Contracting
Parties. There again, the Contracting Parties recommended that the safety of spent fuel
and radioactive waste management required the adoption of adequate legal and regulatory
frameworks from the very beginning when countries are considering launching a nuclear
power programme.
Some interesting developments also took place in respect of the 1986 Convention on
Early Notification of a Nuclear Accident (Notification Convention) and its sister Convention on Assistance in the case of a Nuclear Accident or Radiological Emergency
(Assistance Convention). Since 2001, national competent authorities identified by the
Contracting Parties to these conventions had met on a biennial basis to discuss issues
relevant to the implementation of these conventions. However these meetings had taken
place without a clear legal basis or mandate due to the fact that these meetings, unlike the
CNS and JC Review Meetings, had not been formally foreseen under the Notification
and Assistance Conventions. The Fifth Meeting of Competent Authorities convened by
the IAEA Secretariat in July 2009 which was attended by 67 Member States and 4 inter6

national organizations discussed and eventually adopted a proposal for a new mandate
and methods of work which now enables competent authorities to carry out their work
on solid legal grounds.
Also, within the last two years the IAEA hosted a number of meetings on the implementation of the Code of Conduct on the Safety and Security of Radioactive Sources and the
Code of Conduct on the Safety of Research Reactors. As you are aware, despite the nonlegally binding nature of these instruments, they are very successful and a large number of
States have committed to act in a manner consistent with their content and have turned
them into implementing national legislation. Also, the meetings continue to provide a
useful opportunity for identifying common issues and trends, to exchange information,
enhance international cooperation and promote more effective application of the codes.
Nuclear Liability
In the field of nuclear liability, the International Expert Group on Nuclear Liability
(INLEX), established by the Director General in 2003, continues to serve as the IAEA’s
main forum dealing with questions related to nuclear liability and aims at contributing
towards a better understanding of, and adherence to, the international nuclear liability
instruments adopted under the auspices of the IAEA.
The deposit by the US of its instrument of ratification of the Convention on Supplementary
Compensation for Nuclear Damage (the CSC) in May 2008 marked an important
milestone in the IAEA’s concerted efforts at strengthening the global international
nuclear liability regime as it brought the amount of installed nuclear capacity to nearly
80% of the amount needed for the CSC to enter into force. As an additional effort,
the Director General of the IAEA sent a letter earlier this year to all Member States
encouraging them – and I quote – “to give due consideration to adhering to the CSC and
thus contributing towards strengthening the global nuclear liability regime.”
In parallel, the IAEA Secretariat and INLEX continued their outreach activities, by
organizing in 2008 a Regional Workshop on Liability for Nuclear Damage for the Africa
region. This workshop which was organized in South Africa and attended by 76 participants from 38 Member States was the third of its kind - the first one having been organized for the Asia-Pacific region and the second one for the Latin American region. The
purpose of these workshops is to familiarize government officials with the international
legal instruments on nuclear liability and to address questions related to developing
national implementing legislation in accordance with the aforementioned instruments.
The fourth INLEX workshop is scheduled for December 2009 in the United Arab
Emirates and will have a slightly different target audience as it will essentially aim at
countries that have expressed an interest in launching a nuclear power program – without
regard to their regional affiliation. Organizing such a workshop seems of time and essence
as the “nuclear renaissance” should not take place without strong nuclear liability ties.
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Legislative Assistance
As I had mentioned to you earlier, my office also maintains a legislative assistance
programme whereby we assist countries in drafting comprehensive nuclear legislation,
covering all areas of nuclear law, i.e. nuclear safety, security, safeguards and liability for
nuclear damage. To give you some figures, in 2008 alone, the IAEA organized seven
international and regional workshops and seminars both at IAEA Headquarters and
abroad. Further, the IAEA provided country-specific bilateral legislative assistance – by
means of written comments and advice in drafting national nuclear legislation – to 23
Member States.
Figures for 2009 are not yet final, but as of mid-year we have provided legislative assistance
to 15 Member States and are expecting that by the end of the year this figure will rise to 36.
At the request of Member States, individual training on issues related to nuclear legislation,
was also provided to several individuals from developing Member States, notably through
short-term scientific visits and longer-term fellowships offered in the Office of Legal
Affairs of the IAEA.
I am happy to announce that volume II of the IAEA’s Handbook on Nuclear Law is now
with the printers. This volume aims to give some practical support to the drafters of national
legislation by providing sample or model articles on the various areas of nuclear law.
At the same time we are also finalising converting volume I of the Handbook into an
interactive training module with sound, spoken text and tests to measure progress. Our
intention is to place this on out webpage from where it can be accessed by all those who
wish to brush-up on their international nuclear law knowledge.
Nuclear Renaissance
Clearly the so-called “nuclear renaissance” is generating a lot of interest not only from
professionals who already have years of experience in the nuclear field but also from
younger professionals or students that are interested in making a career in this area.
But we need to realize that this not a “gold rush” but rather that there are clear limitations
as well.
As I earlier, close to 70 States have expressed to the IAEA their interest in the possibility
of introducing nuclear power plants to meet their future energy needs. We all know that
nearly every aspect of development – reducing poverty, raising living standards, improving
health care as well as industrial and agricultural productivity – requires reliable access
to modern energy sources. However we should not forget that embarking on a nuclear
power programme is a decision that requires a considerable effort as there are a wide range
of implications, including infrastructure issues that need to be considered. An overall
description of these issues was presented by the IAEA in a brochure called “Considerations
to Launch a Nuclear Power Programme” published in 2007 and essentially targeted at
policy makers. Also, the IAEA publication “Milestones in the Development of a National
Infrastructure for Nuclear Power” - also published in 2007 - provides a more detailed
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description of the complete range of infrastructure issues that need to be addressed and
the expected level of achievement (or milestones) during the various phases.
In terms of timescales, we should not forget that it is generally understood that it would
take, on average, somewhere between 10 to 15 years for a country - depending on its
technical base - to implement a decision to implement a nuclear power programme - that
is to approve and construct a new nuclear power plant and that the whole commitment
from decision to final decommissioning is in the order of a 100 years. A century of
commitment is required.
Obviously, our interest and focus as lawyers during this period of “nuclear renaissance”
is to assist these countries in developing the appropriate legal frameworks, to join
the international nuclear community by encouraging them to adhere to the relevant
international legal instruments and also to train the necessary human resources in
developing, interpreting and applying nuclear law.
What is the Scope of Nuclear Law?
This then leads me to a question that we have recently identified, namely the question of
what is the scope of nuclear law?
Strictly speaking the nature of the question in itself bears nothing new - however in light of
the nuclear renaissance mentioned earlier, it has received new impetus and interpretation.
In short, the answer might be more complicated than initially presumed.
Traditionally, nuclear law has been defined as “the body of special legal norms created to
regulate the conduct of legal of natural persons engaged in activities related to fissionable
materials, ionizing radiation and exposure to natural sources of radiation.” It flows from
the aforementioned definition that the emphasis has been put on the regulatory aspects
of the law.
Interestingly, in connection with our legislative assistance activities, we came to realize
that assisting Member States in developing their domestic legislation does not only have
to take into account the regulatory perspective - but that there are many other legal
aspects that proved to be relevant for nuclear energy development.
Based on this, we at the IAEA have begun to lay the framework for a Handbook on
Nuclear Law Volume III which would illustrate these aspects of nuclear law (beyond
those covered in the previous two volumes). They include a range of legal issues related to
inter alia the basic principles of nuclear power development, nuclear energy and national
energy policy, role of the industry, industrial infrastructure, environmental aspects and
nuclear trade and management aspects. Obviously, our traditional understanding of
nuclear law will have to be refocused.
Safeguards
On another topic altogether, the IAEA has concluded and signed a safeguards agreement
and additional protocol with India, with the aim of placing their civil nuclear industry
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under IAEA safeguards. The model we have used is the pre-NPT type 66 safeguards
agreements, which is essentially an item based verification model. With the necessary
adjustments, it is now possible for India to place all relevant facilities, material and
equipment under IAEA safeguards as specific items under the agreement. It is expected
that India will bring the safeguards agreement in to force soon.
Assurance of Supply
This year has seen a lot of activity and progress on the issue of multilateral fuel cycle
and assurance of supply as a component thereof. The Director General of the IAEA
was able to put before the Board of Governors a concept paper for an IAEA owned
fuel bank and an offer from the Russian Federation for a Russian fuel bank that will be
available to the IAEA upon call from its Director General. Before the Board was also a
well developed concept by Germany for a multilateral enrichment facility and an offer by
the UK based on the non-interruption of commercial contracts for enrichment services,
in effect a bonding concept. There remain concerns with some member states as to the
impact of the whole notion of assurance of supply on their rights to nuclear energy for
peaceful purposes and to develop indigenously all or part of the fuel cycle.
New Developments
As I mentioned during the previous INLA conference held in 2007, we at the IAEA
Secretariat have observed a certain fatigue among States to commit to binding international
instruments and multilateralisation for that matter appears to have substantially slowed
down. This has not changed significantly over the last two years.
Nevertheless, we are constantly looking at ways to improve the current system and
various suggestions have been made in this regard. One is to consolidate the emergency
preparedness and response systems through the adoption of a Code of Conduct on the
matter that would consolidate all existing instruments. Also, it may be time to lay the
groundwork for a new instrument on radioactive sources – in essence elevating the current
Code of Conduct from a non-legally binding instrument to a legally binding one. Other
proposals which are at a more advanced stage relate to the elaboration of a comprehensive
set of nuclear security series documents - these would essentially be guidance documents
mirroring the existing Safety Standards and aimed at providing further guidance to
Member States, in addition to the existing legal instruments.
Finally, the IAEA is looking at putting together a two week course dedicated specifically
to nuclear law, primarily aimed at junior professionals coming from developing countries
who hold positions in regulatory bodies, ministries, etc. The objective of this course is
to allow for the participants to get a firm understanding of what are the main elements
needed when developing comprehensive national nuclear legislation.
Conclusion
Let me close, ladies and gentlemen, by saying that we, at the IAEA, are fully cognisant
of the challenges posed by the renewed interest in nuclear power and that a big part
of our efforts goes into finding ways to address them. As you will have noted from my
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address several initiatives have been put on the table and we look forward to continuing
our successful cooperation with our Member States with the objective of developing
and maintaining a nuclear park that is safe and secure both for their public and
the environment.
On this note, I would like to thank INLA, the Host Country and the other sponsoring
organizations for bringing us together for this important conference here in Toronto. I
shall be looking forward to an interesting and challenging exchange of views with you as
my nuclear law colleagues.
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Introduction
z WG1 is composed of 20-30 active participants, from
industry, government, academia and law firms
z WG1 had 4 meetings in between the INLA congresses of
2007 and 2009
z WG1’s central topics of discussion were:
1. Harmonisation of Design and Safety Standards
2. New Nuclear Regulatory Frameworks
3. Streamlining the (pre-)licensing process and the
(Strategic) Environmental Impact Assessment
4. Transparency (Aarhus Convention) and limitations to the
freedom of information (case law)

Today’s presentation focuses on the new nuclear regulatory
framework in some EU countries: France, Sweden, Italy and
U.K.

Legal framework for (new) nuclear
installations in France - Legal Basis

z Law of 13th June 2009 “on Transparency and Security in the Nuclear Field”
(“TSN-law”)
z Decree of 2nd November 2007 “concerning basic nuclear installations and
the supervision of the transport of radioactive materials with respect to
nuclear safety”
Central thread = the French ATOMIC LAW has become an integral part of
the ENVIRONMENTAL LAW (although not in the environmental code).
This integration enhances the acceptability of new nuclear installations.

Legal framework for (new) nuclear
installations in France – The participation
and information principle

z The PARTICIPATION PRINCIPLE and the RIGHT TO BE INFORMED is
now enshrined in the law (besides the polluter pays and the prevention
principle)
z A fine of 7.500 EUR is foreseen for any refusal to provide information or
failure to publish the annual information report

Legal framework for (new) nuclear
installations in France – The procedure for
the creation-authorisation application (part 1)

z A public debate as a prerequisite, organised by the National Commission on
Public Debate (CNDP)
Timescale = max 4 months
z Consultation with the French nuclear safety authority (ASN)
ASN consults the expert advisory groups (GPE)
z The application contains the conclusions of the public debate, the detailed
plan, the preliminary safety report, the risk control study and the EIA.
Timescale for the review = 3 years
z Public inquiry procedure launched by the local Prefect.
Consultation of the General Council and the Municipal Councils and the
specific Local Information Committee (CLI) for the site.
z Consultation of the European Commission (art. 37 of the EURATOM Treaty)
Timescale = max 6 months

Legal framework for (new) nuclear
installations in France – The procedure for
the creation-authorisation application (part 2)

z The authorisation is issued through a decree signed by the Prime Minister
and countersigned by the Ministers for nuclear safety (DAC)
The decree determines the perimeter, the characteristics of the nuclear
facility and the commissioning lead-time.
z ASN- as Independent Safety Authority – has been empowered to make all
technical reviews, to draft a proposition of the decree (DAC) and to give its
final opinion on the draft decree.

Legal framework for (new) nuclear
installations in France –
A paradigm-shift!

z The central thread through the French legal framework is the transparency
and public participation
z The decree for the first French EPR nuclear power reactor was issued on
10th April 2007 (EPR Flamanville) and the commissioning decision is
continuing within the new legal framework
z Lessons learnt from the technical review of the first EPR will be integrated
in the licensing procedure for the second EPR at the Penly-site, as
announced by the French government
z The French Council of State rendered a decision (23 April 2009) rejecting
the claims against the decree licensing the EPR at Flamanville. The
decision entails amongst other arguments that the SEA EU Directive on the
assessment of the effect of certain plans and programmes on the
environment is not applicable to the decrees licensing nuclear installations
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Introduction
INLA WG1 is composed of 20-30 active participants, from industry, government,
agencies, academia and law firms. Four meetings were organised in between the INLA
congresses of 2007 and 2009.
The central topics of discussion were:
1.
2.
3.
		
4.
		

Harmonisation of Reactor Design and Safety Standards
New Nuclear Regulatory Frameworks
Streamlining the (pre-)licensing process and the (Strategic) Environmental
Impact Assessment
Transparency (Aarhus Convention) and limitations to the freedom of information
(case law)

Output
Members of INLA WG1 produced following papers and presentations which are for the
major part reproduced in the Toronto Congress Proceedings.
1.
		
2.
		
3.
		
4.
5.
		
		

“Nuclear Transparency and Safety Act: What Changes for French Nuclear Law”
by Marc Léger and Laetitia Grammatico, Nuclear Law Bulletin 77 (2006), p. 7-25;
“The Scope of Transparency. A Comparison between German and Canadian
Law on the Basis of Law Decisions” by Ulrike Feldmann;
“Strategic Environmental Assessment for New Nuclear Development” by
Patrick Robinson;
“Standardisation of Reactor Design” by Christian Raetzke and John Waddington;
“Channelling of Nuclear Third Party Liability towards the Operator: is it
Sustainable in a Developing Nuclear World or is there a Need for Liability of
Nuclear Architects-Engineers?” by Evelyne Ameye.

Discussion
1. Harmonisation of Reactor Design and Safety Standards
From the discussion at our Montreal meeting we can recall that having designers assume
legal responsibility for their design has the advantage of connecting legal responsibility
with control over operating experience, technological advancement thereby encouraging
better performance.
Historically it was thought this would discourage development, but it hasn’t in the aviation
business. On the other hand participants felt that the timeframe for processing demands
might be good in aviation and other similar industries, but it was felt this may not be a
good idea in the nuclear business.
Fundamentally, the objections raised against nuclear designer’s liability concerned the
shift of paradigm consisting in the exclusive nuclear third party liability of the nuclear
operator and the (legal) channelling. A specific discussion topic was opened on this issue,
to be elaborated in a paper.
14

2. New Nuclear Regulatory Frameworks
The most striking new nuclear law and regulation which was examined by INLA WG1
is the French “Act No. 2006-686 of 13 June 2006 on Transparency and Security in the
Nuclear Field” (TSN Law), followed by the “Decree 2007-1557 of 2 November 2007
concerning basic nuclear installations and the supervision of the transport of radioactive
materials with respect to nuclear safety”.
Being very recent the new nuclear licensing procedures were at first examined from a
theoretical legal standpoint and following confronted with the lessons learnt from the
EPR licensing processes and inspections, in Finland and France.
With regard to the ASN (French Nuclear Safety Authority) stopping temporarily the
construction in Flamanville due to an issue over concrete specification, it was argued that
institutions such as the ASN always had the power to make such restrictions, but the
legally binding nature of such procedures is now guaranteed by the TSN law. This law
is giving ASN the mandate to issue a “Mise en Demeure” (Formal Notice) followed by
the possibility of administrative sanctions and to refer the case to the Public Prosecutor,
opening the path for much stronger monetary and penal sanctions.
The TSN law is promoting TRANSPARENCY as a means for better regulation. In a
way, the new French nuclear law and decrees have become environmental law and the
specificity of nuclear law has been overruled. A very important consequence is that rulings
on other installations, e.g. on licensing of important changes, are being used as a reference
for nuclear installations.
The EPR authorisation decree for Flamanville 3 was issued by the French Government
on the 10th April 2007. The commissioning licence (approval of the first fuel load) has
to be granted by an ASN decision on the basis of the demonstration of the plant safety.
With this aim ASN together with the technical support organisation IRSN is reviewing
constantly the safety level of the construction activities.
EDF intended to start the operation of Flamanville 3 in 2011 and reach its full power
capacity in mid-2012. In the light of Transparency, ASN is publishing its letters resulting
from its inspections and other actuals on its website www.asn.fr.
The main concern up to now was a lack of safety culture amongst the different contractors
at the Flamanville construction site.
The question arose within WG1 whether the approval of the first 2 EPR reactors in
Finland and France would result in shorter licensing terms for a following reactor. The
general opinion is positive, although the licensing procedure in Finland has known such
important delays that the construction of OLKILUOTO 3 would be three years behind
schedule. The main discussion concerned the progress on the new plant’s Instrumentation
and Control (I&C) systems. Automation engineering documents have a similar approval
process than other documents needed for the construction of the plant. The Finnish safety
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regulator STUK wanted to see more information on the adequate systems architecture
before reviewing the next step-the factory acceptance test programme of the plant
protection system. The AREVA/Siemens consortium confirmed to have dealt with
the matter and predicted completion not before June 2012.One of the main selling
points of the new EPR has been that its safety systems will work better than those in
current reactors.
EDF, the French utility, plans to build at least 4 EPRs in Britain. It plans to have the first
power station in operation by 2017. The pre-licensing and site selection in the UK were
discussed at length in the WG, as 2009 is a key year in the UK new build.
The nuclear renaissance also showed in EU countries where since long date a “nuclear
moratorium” was applicable, as for Sweden and Italy. In Italy the new law No.99/2009,
which includes a “Delegation law on Nuclear Matters”, was voted on July 9th 2009,
giving a six months deadline to the Italian Government to issue implementation decrees,
by mid February 2010. The Italian Government wants to ensure security of supplies, CO2
emissions reduction and energy prices stabilization and signed a bilateral cooperation
agreement in the nuclear sector with the French Government.
In the meantime, ENEL and EDF have created a 50/50 Joint Venture called “Sviluppo
Nucleare Italia SRL”, with main office in Rome, which will run the feasibility studies for
the construction of the first 4 reactors. The Italian partner ENEL is already cooperating
with EDF in the Flamanville EPR project in France and it will also be included in the
project for the construction of the EPR in Penly (Seine-Maritime, France).
The Swedish Government from its side has declared to be open for new nuclear power
plants, under the condition of the necessary amendments in the legal framework (including
third party liability) and under the two-track licensing process. This two-track licensing
process is based both on the Environmental Code and the Act on Nuclear Activities.
3. Streamlining the (pre-)licensing process and the (Strategic) Environmental Impact
Assessment (SEA)
Do SEA standards apply to the supply of the energy mix? If a company plans to use
certain types of energies for their supply mix, can the SEA object to it or make a cost/
benefit analysis? WG1 was of the opinion that the SEA might intervene, allbeit that there
is little guidance how to implement SEA in the EU. It would fall in the environmental
assessment of the plans and policies. They would do so by looking at all the advantages and
disadvantages of the plans and thereafter take a decision on their viability. This concept
has already been started in England. The idea is that it shouldn’t be a long process, but due
to political reasons there may be a risk of lengthy proceedings. On the other hand, the low
carbon issue would come to the forefront in the governmental decision process.
After doing an assessment of a generic planning process, is there a requirement to “re-do”
the entire process for a site specific case? It is believed that the process should be repeated
at the site specific level and that there is no “free-pass”. Many in WG1 argued that this
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is wasteful. This duplication process is also present in the case of environmental planning
and licensing, where the process is duplicated at the licensing stage. Some suggest that
the idea of duplicating the process should not be allowed, basing themselves on the legal
concepts of res judicata and estoppel. However, the Canadian system has already started
to combine the different processes in the environmental assessment, as well as licensing.
This seems to be a very innovative concept.
WG1 prepared a QUESTIONNAIRE on the impacts of the SEA in the EU and the
first comparison of a few countries was concluded in a separate paper.
One of the chief concerns that governments and energy developers have in promoting
any new nuclear programme is whether requirements such as SEA will set a standard
that the world follows, or cause Europe to fall behind in the next generation of nuclear
new build.
The examples drawn from the US indicate that similar processes are already in place
there and that compliance with SEA is not placing the EU at a regulatory disadvantage.
It may however be the case that the length of time that the US has been able to develop
practice in Generic Environmental Impact Assessment is placing it at an advantage over
European developers who are still dealing with SEA as a legislative code that is still in its
infancy. The lack of government guidance in some jurisdictions (e.g Spain and Germany)
on the use of SEA will contribute to the lack of certainty on what is expected of by way
of compliance.
The Questionnaire is added as an ANNEX to this report and is open for further input or
comments from the INLA members.
4. Transparency (Aarhus Convention) and limitations to the freedom of information (case law)
As in many countries the effects of the AARHUS Convention on Access to Information
(and the EU Directive 2003/4) become apparent, WG1 judged it usefull to compare a
few cases in Germany and one in Canada, to be presented in a separate paper. It was
concluded that the catalogue of exemptions from the right to information implies the
possibility to refuse a request for environmental information if the disclosure would
adversely affect the confidentiality of commercial and industrial information, where such
confidentiality is protected by law in order to protect a legitimate economic interest (see
Article 4 Para 4 (d) 1. sentence of the Aarhus Convention and Article 4 Para 2 (d) of the
European Directive 2003/4).
Besides the conflict between confidentiality of commercial and industrial information
and transparency there is also a conflict between security and transparency which became
apparent in some German cases.
However, because of the lists of exemptions being not totally the same in Germany and in
New Brunswick law and because the differing acts on environmental information of the
different Canadian provinces, these cases cannot be taken as representative for all cases of
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requests for environmental information nor for all the Canadian provinces. This topic is
also subject to a separate paper.
Various
1.“Land Oberösterreich-Austria-v.Temelin, CEZ, Czech Rep.” (case ECJ C-115/08)
The case “Land Oberösterreich v CEZ” before the European Court of Justice (ECJ)
concerns the licensing procedure of the Temelin reactor in the Czech Republic. The
plaintiff invoked Austrian legislation to force the defendants to bring an end to the
nuisance caused to the defendant’s property by alleged radioactive emissions from their
Temelin reactor in the Czech Republic. The question for a preliminary ruling submitted
to the ECJ is whether the possible extraterritorial effect of domestic legislation of one
Member State may restrict the right to freedom of establishment in another Member
State. According to the Advocate General, the administrative authorisations of Member
State A (in the case at hand: the license for the Temelin reactor that was granted by
the Czech public authorities to CEZ) may be refused recognition in Member State B
if such a refusal is non-discriminatory in nature and is properly justified on grounds of
public policy, public security or public health and provided that proper account is taken
of compliance with relevant Community rules and the interests of all affected parties.
According to the Advocate General, the conditions to refuse recognition were not fulfilled
in the case at hand. The ECJ has not yet rendered a judgment.
2. Main novelties of the regulatory regime in Spain (by courtesy of Nuria Prieto Serrano)
The 2007 amendment to the Act of Creation of the Nuclear Safety Council (CSN):
::
		
		
::
		
		
		
::
		
::
		
::
		
		
		
::
		

The legal nature of the CSN’s regulations (so called CSN’s Instructions) is more
clearly defined, as well as the procedure for their elaboration and communication
to the Parliament before they are approved.
New functions are given to the CSN in the area of physical protection and
cooperation with the competent authorities in the areas of radiation
protection to persons receiving medical treatment with ionising radiations
and nuclear safeguards.
Some aspects related to the internal organisation of the CSN and to the
designation and dismissal of Chairman and Counselors are further defined
Major control is exercised over the administrative procedures for contracting
external services, either from individuals or companies.
The CSN reports about its activities to the Parliament and the Government on
an annual basis. With this amendment, it shall also report to the regional
Parliaments and Governments on any event that may affect the safety or the
radioprotection of the nuclear and radioactive installations.
A number of mechanisms to reinforce transparency, access to information and
public participation have been introduced in the amended Act:

a) Every person who works or provides any service to the nuclear installations
		 are to report to the licensee, as well as to the CSN when no corrective actions
		 are taken in due time, about any known fact they find than affect or might
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affect the safe functioning of the installation or the observance of the safety
regulations in force. This provision is contemplated as a worker’s right and
an obligation simultaneously. Furthermore a protection clause is introduced,
so that the exercise of this right shall have no negative effects for the worker,
being his or her professional rights ensured and with sanctions provided for
the employer who initiates any reprisal against him or her.

b) Also the new Act establishes the obligation to provide information to the
		 public about the relevant facts (safe functioning, radiological impact, events
		 and incidents, remedial measures) and about all the decisions taken by the
		 Plenary of the CSN. During the drafting of Instructions and Guidelines, the
		 draft texts will be subject to public consultation. The CSN shall encourage and
		 participate in information fora in the areas near nuclear installations.
c) An Advisory Committee is set up chaired by the President of the CSN;
		 the task of this Committee is issuing non-binding recommendations to the
		 CSN for improving the transparency, the access of the public to the information
		 and the public participation in matters within the realm of its competences.
Some provisions of the Act, especially those that affect its internal organisation, rules and
decision making processes at the Advisory Committee, are subject to further development
in the Statutes of the CSN.
Possible New Topics for INLA WG1 (to be discussed)
1. Improving Nuclear Regulation (Compilation of NEA Regulatory Guidance
		 Booklets, ISBN 978-92-64-99075-3, OECD 2009, NEA No. 6275, freely available).
2. Implementation, enforcement and sanctions in Nuclear Law.
3. Peer Review Meetings (strengths and weaknesses of the Review
		 Conference Mechanism).
4. New strategies and responsibilities for Nuclear Safety Regulators. Compliance,
		 monitoring, verification and enforcement.
5. Investment Protection law and legitimate expectation claims.
6. Personal liability of Company Officers for Corporate Fault.
7. Conditions for continued operations of nuclear power plants
		 (Plant Lifetime Extension).
8. Climate Protection Laws and Regulation. The role of nuclear energy.
9. The legal framing of Sustainable Energy Development and the role of
		 nuclear energy.
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BEFORE THE RENAISSANCE –
A REFORMATIVE CHALLENGE TO PRECAUTIONARY
DOGMA IN NUCLEAR SAFETY REGULATION
Report to the Nuclear Inter Jura Congress – October 2009, Toronto, Canada
Ahab Abdel-Aziz – Canada
Bruce Lee-Shanok – Canada

Introduction
For over half a century, the members of the nuclear club – formed under the auspices
of the Nuclear Non-Proliferation Treaty (NPT) – have dominated the development of
both nuclear power generation technology and the nuclear regulatory framework. The
resulting international nuclear safety framework, as well as national nuclear safety
frameworks in Western developed nations, exhibit precautionary biases. We can observe
this phenomenon in the adoption of the controversial linear non-threshold (LNT)
model and the concomitant implementation of the “As Low As Reasonably Achievable”
(ALARA) principle in formulating radiation protection standards. International Atomic
Energy Agency (IAEA) safety standards reflect incorporation of these precautionary
biases throughout regulation of the entire nuclear cycle – from reactor design, to site
selection, to construction, operation and decommissioning. The IAEA imposes these
instruments on developing nations as conditions for access to assistance through the
IAEA’s Technical Cooperation Programme.
Precautionary biases function to describe theories of risk and mitigation which science
cannot readily support. In a given regulatory context, precautionary biases take on the
aura of scientific analyses because they arise in conjunction with the relevant probabilistic
and quantitative risk assessment discourse. However, examining the precautionary
underpinnings of nuclear regulatory standards illuminates what the seemingly quantitative,
scientific nature of those standards conceals: the application of precautionary biases to the
regulation of health, safety and environment – and the standards and requirements they
engender – are policy decisions, not inexorable and scientifically defensible conclusions.
Precautionary biases represent prioritizations of public policy objectives and societal
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resource allocations attuned to the political, social and economic context of their
proponents – largely the developed democracies of the West. Most particularly, regulatory
requirements underlain by precautionary biases are keyed to two salient drivers: (1) the
social “acceptability” of quantifiable probabilistic risks of fatality when compared to risks
of similar magnitude already accepted as “ordinary” in the developed world; and (2) the
legitimization of technological risk through the subordination of expert knowledge to
public opinion and participation in democratized health, safety and environment decisionmaking models.1 In other words, precautionary biases primarily function to forestall and
moderate the risk of public and political rejection.
On this view, the entrenchment of precautionary biases in nuclear regulatory policy,
standards, practice, design and operation has been responsive to the political context of
Western developed nuclear nations, and serves to promote public acceptance of the use
of nuclear energy in those countries. These precautionary biases, reflected in part in the
LNT model and the ALARA principle, function largely as a political rationale for the
standards and practices they engender.
Precautionary biases come at a cost: they impose incremental, resource-intensive burdens on the design, construction, operation and regulation of nuclear power reactors.
Developed nations rationalize those economic burdens as the price paid in exchange
for the legitimacy they lend to the use of nuclear energy for power generation and to
supervision of nuclear energy by regulatory agencies.
At the same time, economic burden and resource intensity are among the factors impeding
access by developing nations to nuclear power technology. The severe imbalance in the
distribution of nuclear power generation between developing and developed nations
evidences the magnitude of the barriers to new entrants to the nuclear club in the
developing world. In the social and economic contexts of developing countries, lack of
energy poses its own considerable threat to the health and well-being of populations in
those countries. The exchange of economic burden for social acceptance is immaterial in
contexts where access to electrical energy is a direct covariant of health, education, life
expectancy and child mortality.
We argue that the imposition of these biases on developing nations is unjustified. Such biases
retard and diminish access to nuclear power generation in the developing world for political
reasons that are not relevant to their contexts. Impeded access to nuclear power generation
comes at a cost, measured in reduced life expectancy and increased child mortality rates that
result directly from lack of access to electricity. We argue therefore that to retain relevance
and authority, the IAEA should address the impacts of the standardization of its policies
in a reformed nuclear safety policy-making framework that is responsive to the social and
economic factors that are relevant to the contexts of the developing world. At a minimum,
the IAEA should make explicit the policy choices embedded in its safety standards, so as to
enable rational adaptation of those standards to the context of developing nations.
1
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See: Steele, Jenny, Risks and Legal Theory, Hart Publishing Ltd, Oxford and Portland, Oregon, 2004; especially
Chapter 6 “Environmental Regulation, Risk and Precaution

The Variable Meanings of Access
For those of us who live in wealthy developed nations, our energy-related discourses
revolve around cost, sustainability and environmental impact. Our thoughts are focused
on examining and optimizing the benefits that we already enjoy in abundance: energy
and resources in plentitude, high standards of living and longevity. Our questions about
electrical energy do not begin with “whether,” but with “how best” and “what if.” Burdens
of resource intensity associated with different methods of electrical power generation
resolve largely into questions of policy preferences and economic priorities. In other
words, these burdens do not erect impassable barriers. Contrast this situation to that of
the developing world, especially among the poorest of the poor, where material resource
burdens in the context of scarcity are barriers to entry. The evidence is also compelling
that, in the developing world, greater access to electricity translates directly into a higher
standard of living, greater life expectancy, and reduced child mortality rates.
No one seriously disputes that energy availability, and therefore energy consumption, is
highly correlated with economic growth. In terms of economic growth, UN-Energy, an
interagency body consisting of numerous UN agencies, programmes and organizations,
including the World Bank, the UN Development Programme, the UN Environment
Programme, and the IAEA itself, has reached the consensus that “[m]ost economic
activity is not possible without energy, and no country in modern times has substantially
reduced poverty without massively increasing its use of energy.”2 In developing countries,
the relationship between economic growth and energy availability is so strong that
previous studies showing a link between economic well-being and health appear to have
confounded economic well-being with access to electricity.3
Less obvious is energy consumption’s correlation with human development, as well as
its overwhelming impact on health. Human development is measured using a country’s
Human Development Index (HDI),4 which also has a strong correlation with energy
use. For both economic growth and human development, the correlations with energy
consumption are most visible when energy use is expressed in lognormal terms, implying
that the benefit of energy is more pronounced at the earlier stages of economic growth
and human development. That is, increased access to energy has the greatest impact on
the health, education and economic development of the least developed countries.5 Even
among poor countries, the ones without energy have substantially less healthy and less
educated populations compared to those with energy.
The most obvious example of the effects of energy deprivation is in the field of child health.
Access to electricity is such an important determinant of child mortality that it may be
2
3
4
5

The Energy Challenge for Achieving the Millennium Development Goals, UN Energy Paper June 22, 2005, p. 4
Limin Wang, “Determinants of Child Mortality in LDCs: Empirical Findings from Demographic and Health
Surveys” (2003) 65(3) Health Policy 277 [Wang].
The HDI is a simple average of life expectancy, educational level, and GDP per capita for a given population,
generally a country
Energy Challenge, pp. 4-5; see also Carlos E. Suarez, “Energy Needs for Sustainable Human Development”,

23

more important than access to clean water.6 In urban environments, this effect is even
more pronounced: once we remove the confounding effect of income, lack of electricity
appears to be the only significant factor affecting child mortality.7 Though the relationship
between electricity and child mortality appears to be causal, the mechanisms underlying
the relationship are unclear. Possible explanations are that electricity facilitates access to
health information by powering television and radio as well as providing light for evening
reading. It may also be that access to refrigeration reduces infectious diseases linked to
food consumption, or simplifies storage of medication, or that electricity enables easier
sterilization of medical equipment. All of these may contribute to electricity’s positive
impact on child mortality rates. Regardless of the underlying explanation, however, the
evidence is clear: lack of access to electricity is a leading predictor of child mortality.
Of course, developed countries also face energy challenges, but their health outcomes are
not similarly affected. This may explain the popularity of the precautionary mindset in
those countries. A precautionary mindset demands that we avoid even possible risks. For
example, in the nuclear safety context, a precautionary mindset requires reducing possible,
though unproven, human health risks imposed by ionizing radiation, and examining such
possible risks independent of other health risks.
This mindset might make sense for developed countries: access to energy is almost
universal, and additional energy is unlikely to improve health outcomes.8 Developing
countries are not so fortunate. The failure to provide them with energy poses real risks to
their health outcomes, either directly (such as in the case of infant mortality) or indirectly
(by curtailing economic growth that could be used to improve population health).
The criteria for determining acceptable levels of radiation risk from nuclear power are
decided by international bodies such as the International Commission on Radiological Protection (ICRP). These levels and risk management methods are then adopted, presumably
scrutinized though generally unchanged, by the IAEA before being included in the body
of international safety regulations. Significantly, however, these radiological risks are never
assessed against another health risk: that of not having sufficient access to energy.
Membership in an Exclusive Club
The Organization for Economic Co-operation and Development (OECD) projects a
65% growth in world energy demand by 2020, and estimates that developing nations will
account for two-thirds of that demand.9 This thirst for energy reflects a desire for continued
economic growth. Inadequate access to energy is a barrier to economic development not
only at the industrial level, but also at the most rudimentary stages of economic and
6

7
8
9
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C.P. Prakasam, “Factors affecting child mortality in Bihar” in U.P. Sinha & R.K. Sinha, eds., Population and
Development in Bihar, (Delhi: B.R. Publishing, 1994). See also: “Poverty and the environment: understanding
linkages at the household level”, World Bank, p. 34-35; Geert Ridder & Insan Tunali, “Stratified Partial
Likelihood Estimation” (1999) 92(2) Journal of Econometrics 193; Wang, supra note 3.
Wang, ibid.
Though from a cost-benefit perspective, a precautionary mindset focused entirely on a single risk is problematic
even for developed nations, to the extent it ignores other, more dangerous risks that are far less expensive to deal
with. See Kenneth L. Mossman, Radiation Risks in Perspective, (Boca Raton, FL: Taylor & Francis, 2006) at 123.
Richard Rhodes and Denis Beller, “The Need for Nuclear Power”, Foreign Affairs, 79:1 ( Jan-Feb 2000) 30.

human development. The image of India and China as economic powerhouses ignores
that large populations in both countries remain in extreme poverty.10 In the end, both
countries recognize that the most effective path to sustained economic growth is in
granting these populations the opportunity to meaningfully participate in the economy, a
goal hindered by the unmet demand for energy.11 In theory, nuclear energy could be the
key to the future of the developing world. However, developing nations’ access to nuclear
power remains subject to widely variable projections and high degrees of uncertainty. In
any event, existing access to, and projected growth of nuclear power generation in the
developing world remains small, both in real terms and relative to its abundance in the
developed world.
Until recently, with important but modest exceptions, the developed world and the
superpowers of the emerging economies have enjoyed measurable dominance in the area
of nuclear electrical power generation. As of December 31, 2008, out of 438 reactors
reported by the IAEA12 to be operational, we count 344 in Advanced Economies13, with 56
more in the former Soviet Bloc14, and 38 in other Emerging and Developing Economies.
The G7 nations account for 277 of the 344 operating reactors in Advanced Economies,
Russia and Ukraine account for 46 of the 56 former Soviet Bloc reactors, while India and
China account for 28 of the 38 reactors in other Emerging and Developing Economies.
By comparison, there are only two operating reactors in the entire continent of Africa,
both of which are located in South Africa, and only four in the entire continent of South
America, two in each of Argentina and Brazil.15
As of September 2009, Emerging and Developing Economies accounted for 36 of the
50 reactors under construction, 99 of the 137 planned reactors (35 in China, 23 in India),
and another 249 of the 295 proposed reactors (with India and China accounting for 15
and 90, respectively, and Russia and Ukraine accounting for 57).16
The statistics pertaining to operating reactors put in sharp focus the long established
membership of the nuclear club, while those pertaining to reactors under construction and
planned reactors evidence expanding participation by the “superpowers” of the Emerging
and Developing Economies. The balance of the proposed reactors (87) represent proposals
for growing existing modest programs in other Emerging and Developing Economies,
10 Howard W. French, “Grinding poverty defies China’s boom”, New York Times, ( Jan 13, 2008); Tom McFeat,
“The Economic Miracle”, CBC News (Aug 15, 2007).
11 Heinrich Kreft, “Power Shifting: China, India and Global Change”, The World Today, 62 (Aug-Sep 2006).
12 Calculations below based on IAEA, Nuclear Power Reactors in the World, Reference Data Series No. 2, 2009
Edition and IMF classification of economies.
13 Classifications based on the IMF World Economic Outlook Aggregates, April 2009, online:
http://www.imf.org/external/pubs/ft/weo/2009/01/weodata/groups.htm.
14 Central and eastern Europe and Commonwealth of Independent States and Mongolia, classified as Emerging
and Developing Economies by IMF, exclusive of Czech Republic, Slovenia and Slovak Republic, classified as
Advanced Economies by IMF.
15 IAEA, Power Reactor Information System, “Number of Reactors in Operation Worldwide”, Sept 24, 2009,
Online: http://www.iaea.org/programmes/a2/ [PRIS].
16 These numbers are calculated from World Nuclear Association Reactor Database, “World Nuclear Power
Reactors & Uranium Requirements”, Sept 1, 2009. Online: http://www.world-nuclear.org/info/reactors.html.
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with some notable new entrants such as Bangladesh, Belarus, Indonesia, Thailand, and
Vietnam seeking membership.
The vast majority of developing or less developed nations whose economies exhibit
the most dire need for energy are not to be found among the list of currently proposed
entrants. Their pre-natal relationships with nuclear power generation exist largely
through participation in IAEA programs. Part of the IAEA’s mandate is to assist in the
transfer of nuclear technology to countries interested in the peaceful pursuit of nuclear
power. The IAEA’s programs provide training and equipment to help countries develop
the capacity necessary to utilize nuclear technology for a variety of uses. Taking Africa
as an example, almost all countries in Africa are participants in the IAEA’s Technical
Cooperation Programme, and a number of these countries have hopes of access to nuclear
power generation.17
Despite this widespread interest, the IAEA estimates show wild variability in projected
growth of nuclear power generation in the less-developed world. For example, between
2010 and 2030, the total amount of nuclear energy generated in Africa is projected to
increase by margins ranging from 25% to 600%.18 Given that this calculation is based
on only two reactors in Africa, the magnitude and urgency of the need for energy in
Africa and the abundant use of nuclear power generation elsewhere dwarf any estimate
of growth over the next 20 years. Numerous barriers stand between the less developed
world and nuclear power generation, such as suitable mechanisms for the transfer and
reception of nuclear technology and frameworks and access to funding.19 For developing
countries, access to nuclear power is largely a direct function of its affordability. Right
now, the evidence suggests that nuclear power generation is not affordable to the lessdeveloped world.
It is important, therefore, that we consider the efficacy of the IAEA’s efforts on behalf
of developing nations in light of the urgency of the need for energy among the world’s
poorest. We do not by any means suggest that the key barriers to access by developing
nations to nuclear power reside with the IAEA’s efforts in any respect, but only that those
efforts need to be entirely consistent with their objectives, if they are to have any chance
of success.
Precautionary Bias
The IAEA’s Technical Cooperation Programme is the principal mechanism for the
dissemination of nuclear scientific and legislative assistance. The IAEA engages with
a number of regional organizations and member states around the world. Through
its legislative assistance programme, the IAEA seeks to promote adherence to the
international instruments adopted by the IAEA, including nuclear safety instruments.
The IAEA’s safety related instruments are imported into national laws of developing
17 These include: Algeria, Egypt, Morocco, Namibia, and Nigeria. See Igor Khripunov, Africa’s Pursuit of Nuclear
Power, Bulletin of the Atomic Scientists (28 November 2007).
18 IAEA, Energy, Electricity and Nuclear Power Estimates for the Period up to 2030, (Vienna: IAEA Reference Data
Series, July 2006) at Table 4. [IAEA 2030].
19 IAEA 2030, ibid at 6-7.
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nations either as incidental to, or as the substantive core of, assistance from the IAEA’s
Technical Cooperation Programme. 20 For example, in 2008, legislative assistance was one
of the key areas of focus for Technical Cooperation in Africa. 21
One can hardly take issue with requiring countries, developed and developing alike, to
comply with basic nuclear safety standards. The complexity and inherent dangers of nuclear
power require expert advice and assistance, and the IAEA is well placed to provide the
requisite support. Part of this support will naturally involve educating recipient countries
and ensuring that they possess the technical and regulatory capacity to assure the safe
utilization of nuclear power.
Of concern, however, is that the safety standards are not solely based on science, but
instead contain embedded policy decisions keyed to a precautionary bias. While we
recognize the scientific pedigree of the IAEA safety standards, these standards are not
insulated from what is effectively a political bias.22 Ultimately, these policy decisions are
problematic because they are neither inexorable scientific conclusions nor responsive to
the legitimate priorities of the developing world.
One of the key governing documents in the IAEA Safety Standards Series is the
“International Basic Safety Standards for Protection against Ionizing Radiation and for
the Safety of Radiation Sources” (BSS), first published in 1996, with an update pending.23
The BSS are based on the 1990 recommendations in ICRP 6024, and set out the radiation
exposure requirements that regulatory authorities are to implement. Another in the
Safety Standards Series is “Safety of Nuclear Power Plants: Design: Safety Requirements”
(NS-R-1), published in 2000.25 These safety standards share the formal adoption and
implementation of what has come to be known as the ALARA principle and its underpinning in the linear non-threshold (LNT) model.
The ICRP ALARA recommendation reads: “The likelihood of incurring exposure, the
number of people exposed, and the magnitude of their individual doses should all be kept
as low as reasonably achievable, taking into account economic and societal factors”.26
The ALARA model is said to have become “the fundamental principle in modern radiation protection.”27
20 The IAEA’s safety standards are not legally binding on Member States, but may be adopted by them, at their
own discretion, for use in national regulations in respect of their own activities. The standards are binding on the
IAEA in relation to its own operations and, as a result, on States in relation to operations assisted by the IAEA.
21 IAEA, Technical Cooperation Report for 2008: Report by the Director General, GC(53)/INF/4, July 2009.
22 The International Commission on Radiological Protection (ICRP) and the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR).
23 IAEA, “Revision of the Basic Safety Standards”, online: IAEA
http://www-ns.iaea.org/standards/review-of-the-bss.htm.
24 International Commission on Radiological Protection, 1990 Recommendations of the International
Commission on Radiological Protection, 1991
25 Safety of nuclear power plants: design : safety requirements. Vienna: International Atomic Energy Agency, 2000.
26 ICRP, The 2007 Recommendations of the International Commission on Radiological Protection, J. Valentin, ed., 27
ICRP Publication 103, (Exeter: Elsevier, 2007) at 14 [ICRP 103].
27 P.J. Stockell et al., ALARA: From theory towards practice, Final Report, (Luxembourg: Commission of European
Communities, 1991) [ALARA].
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The primary justification for the ALARA principle is the assumption that radiation
exposure follows a LNT model. Historically, the LNT model was used by the ICRP to
simplify the collection and interpretation of data.28 However, to this day, the LNT model
remains an assumption that in turn provides the basis for modern radiation protection
practice and standards.29
A linear model is one that posits that the frequency of stochastic or probabilistic health
effects (health effects that have a chance of occurring) is linear in nature: an increase
in radiation dose results in a corresponding increase in the chance of the health effect
occurring. The LNT model is a linear model that presumes there is no threshold; in other
words, any level of radiation, no matter how low, will have a health effect.30 If the LNT
model is correct, there would be no safe level of radiation exposure, and application of
the ALARA principle would be scientifically defensible. However, if the LNT model is
incorrect, and a safe threshold level of radiation exposure exists, then there is no scientific
basis for applying the ALARA principle to reduce radiation levels below that safe
threshold level to zero.
In 2005, a joint study by the French Academy of Sciences and the French National
Academy of Medicine examined the carcinogenic effects of low doses of radiation, and
concluded that there was no evidence of any harm arising from low doses of ionizing
radiation. Roundly condemning the continued application of LNT as a scientific principle,
the Academies wrote:
The hypothesis of a linear non-threshold relationship should be
considered as a tool which is useful for regulatory purposes because
it simplifies the administrative task. However, it is at the price of a
probably marked over-estimation of the risk of doses lower than a few
dozen mSv. It is not a model validated by scientific data. 31
Despite this study and others, which suggest the existence of a safe threshold dose and
cast serious doubt upon the scientific validity of the LNT model, international regulations
have continued to rely on the LNT model. Acceptance of the LNT model is so entrenched
that the most recent ICRP recommendations continue to use it, despite admitting that
the validity of the LNT model is unknown:
In the preceding discussion and computations it has been assumed
that, at low doses and at low dose rates, site-specific cancer risk from
low-LET radiation is proportional to radiation dose, consistent with
the LNT model. Thus, the possibility that there might be a threshold
dose, below which there would be no radiation-related cancer risk, has
been ignored. The LNT model is not universally accepted as biological
28 Académie nationale de médecine et Académie des sciences, La relation dose-effet et l’estimation des effet cancérogènes des
faibles doses de rayonnements ionisants (Paris: Académie des Sciences, 2005) at pp. 11-12 [Academy].
29 ICRP 103, surpa note 18 at 12.
30 ALARA, supra note 17 at 6.
31 Academy, supra note 20 at 38.
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truth, but rather, because we do not actually know what level of risk
is associated with very-low-dose exposure, it is considered to be a
prudent judgement for public policy aimed at avoiding unnecessary risk
from exposure. 32
In other words, the ICRP’s decision to continue using the LNT model, despite a lack of
scientific evidence about the effects of low-dose exposures, is a policy decision and not a
scientific one. With the greatest of respect to the ICRP, public policies must always be
grounded in the factual matrix of the society and the public for whose benefit the policy
is made. Prudence in public policy demands that the realistic cost and adverse impact
of a policy so pervasively implemented be assessed against its benefits – which in this
case cannot be scientifically described. Furthermore, public policy is about balancing the
relative importance of objectives, assessing the availability of resources to achieve those
objectives, and, on that basis, prioritizing the allocation of resources. A scientific body
that sets public policy on the grounds of an uncertain risk, without knowing the cost
of imposing the policy or understanding the competing interests engaged, risks making
questionable public policy judgments.
The Cost of Precaution
The precautionary bias is not free. The rapid dissemination of the bias to virtually every
aspect of the nuclear cycle, along with the timing of its implementation relative to the
establishment of nuclear power in developed nations, makes it difficult to calculate its
true, and to all appearances unnecessary, cost. Those circumstances appear to have enabled
further assumptions by ICRP about the affordability and desirability of the policy decision.
Nevertheless, the economic impact of implementation, though not yet measured, must of
necessity be considerable, in view of the significant resource loading it implies. This cost
should be measured and addressed as an explicit factor in formulating public policy, in
light of the uncertain benefits the precautionary bias may confer.
Abel J. Gonzalez, the Vice-President to the ICRP, has curiously dismissed the debate
over LNT as irrelevant for practical purposes:
The relevant radiation protection issue is whether or not a relatively small
additional dose above the relatively high background doses incurred by
people would cause an increment in the incidence of deleterious effects
that could be attributed to such background doses. If it is plausible
that this increment in detrimental effects may occur, and it is feasible
and reasonable to protect people against the incremental exposures
causing the effects, then radiation protection measures should
be implemented. 33
32 ICRP 103, supra note 18 at 197 (underlining is ours).
33 Abel J. Gonzalez, “Radiation Safety Standards and Their Application: International Policies and Current Issues”
(2004) 87(3) Health Physics Society 258 at 263 (underlining is ours).
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This position does not recognize the prospect for adverse economic and public policy
impacts arising from the implementation of the LNT hypothesis in nuclear practice.
There has been a substantial depth of penetration achieved by ALARA (and the
underlying precautionary bias that informs it) in regulatory instruments and practice.
This is evidenced in the consequent multiplicity of conservatisms in design, operation
and regulatory practice under its banner. The impacts of ICRP 60’s conservatism and the
codification of ALARA can be seen downstream in subsequent requirements, such as the
BSS and NS-R-1, among many others, and in implementation by members in national
legislative and regulatory programmers.
The LNT model was reflected in materially lowered dose exposures, and, together
with ALARA, necessitated substantial alterations in radiation protection policies and
procedures in existing operating facilities. The ICRP 60 reduced ICRP 26’s occupational
limits from 50 mSv/year to 20 mSv/year, averaged over 5 years, and public limits from
5 mSv to 1 mSv. The introduction of lower dose limits was coupled in practice with the
introduction of action levels well below the reduced dose exposure limits, both of which
are aimed at pursuing the ALARA objective. In Canada, the ALARA objective was
made into an expressly binding regulatory obligation.34 Subsequently, the regulator has
pursued quasi-criminal charges in circumstances where the dose limits were not breached,
leaving substantial doubt as to the degree to which licensee judgments accounting for
social and economic factors will have an effect. As both individual and collective doses
must be kept ALARA, it is improbable that these objectives can be achieved without
considerable cost.
The ALARA principle and LNT model impose an equally high burden on the design,
construction, operation and decommissioning of nuclear power plants. Among many
other ALARA-based imperatives, NS-R-1 requires that conservative design measures be
applied in the design bases so as to provide a high degree of assurance that that radiation
doses will be ALARA.35 Systems must be designed to achieve those objectives.
In Canada, as elsewhere, implementation is still evolving but it is clear that ALARA is
intended to reach all aspects of the nuclear cycle.The November 2008 Design of New Nuclear
Power Plants Regulatory Document (RD-337) seeks to implement and supplement NSR-1’s ALARA design-related imperatives, while the November 2008 Site Evaluation for
New Nuclear Power Plants Regulatory Document (RD-346) is the counterpart to the
IAEA’s NS-R-336 , and also incorporates the ALARA imperatives. Canada’s October
2004 Regulatory Guide, Keeping Radiation Exposures and Doses ALARA (G 129-Rev
1.0), makes clear that ALARA’s reach is to be pervasive and must be reflected in siting,
design, construction, operation, maintenance, administrative programs and procedures, as
well as in decommissioning or site closure.
34 Nuclear Safety and Control Act, Radiation Exposure Regulations, paragraph 4(a)
35 NS-R-1, 2.4, 2.5, 4.10, 4.11, 5.5,5.26,6.32, 6.9, 6.92, 6.93, 6.94, 6.99, 6.102.
36 IAEA, Site Evaluation for Nuclear Installations, Safety Standards Series, NS-R-3, Vienna, 2003
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The vast majority of the world’s existing nuclear power generation programs were
established long before the formal reception of LNT and ALARA in international and
national nuclear safety standards and requirements. Indeed, to take Canada as an example,
we have no history of design and construction of new-build power plants in the context
of requirements that apply the new conservatism. For this reason, there is not a sufficient
body of evidence to calculate the full economic impact of the multiplications of resource
burdens necessitated by LNT and ALARA. However, judging by anecdotal accounts of
implementation in the context of existing installations, the cost of ALARA is expected
to be very high.
A modest illustration of the burden of ALARA can be found in the treatment of tritium
in drinking water. The typical average annual dose received from natural background
levels of tritium in water in Canada is in the order of 1.8 mSv. The average typical dose
from medical procedures is 1.2 mSv per year. As against a conservative regulatory public
exposure limit of 1 mSv, the drinking water guidelines in Ontario have been set at the
equivalent of 0.00027 mSv. Ontario’s limit is one tenth that of Australia and 70% of the
World Health Organization’s standard.37 Despite this already low standard, the regulator
has engaged enforcement against at least one facility where the levels of tritium in ground
water were shown to attenuate to meet the drinking water standard at the property
boundary. Ultimately, the facility was shut down, because it could not economically or
practically meet the imperatives of ALARA.
The adoption of the LNT model and ALARA have created safety standards that aim
to reduce radiation exposure to as close to zero as possible. As a result, significant effort
in design, construction and operation must be expended to reduce already low doses of
radiation. But if low doses present no known danger, these costly efforts to reduce minute
doses are wasteful and should be avoided.38
In summary, the IAEA transfers its safety standards and requirements to developing
countries receiving Technical Cooperation. Aspects of these standards are certain to
render nuclear power generation more costly and difficult to implement, in the context of
urgent energy demands that did not exist during the establishment of the vast majority
of the world’s current operating fleet of nuclear power reactors. Moreover, the public
policy decisions inherent in these standards are not scientifically supported. In developed
countries, the negative impact of imposing such standards may simply amount to
a misallocation of resources. In developing countries, however, the increased resource
loading can be expected to have a materially adverse impact on access to nuclear power
generation, which in turn adds barriers to the economic growth of those countries and to
improving the health and well-being of their populations.
Conclusion
The problem is surmountable. The presence of the precautionary bias in international
safety standards is the result of two closely related, manageable issues.
37 Canadian Nuclear Safety Commission, Tritium In Drinking Water, August, 2009
38 Academy, supra note 20.
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First, in a context where risks of exposure are managed to account for infinitesimally small
or non-existent dangers, those risks cannot be meaningfully assessed in isolation from
other, greater risks, and from the comparable impact of the benefit corresponding to the
assumption of the risk. As Kenneth L. Mossman put it:
A public health approach is needed in assessing and managing small
technological risks. Risks should be evaluated in the context of other
similar risks. It is impractical to value risks in isolation because risks are
not encountered that way in real life. Everyone is exposed to a multitude
of risks all the time. Effective individual and public health gains are
achieved by identifying the largest risks and allocating resources for
their control.39
While proponents may argue that the ALARA principle imports its own cost-benefit
analyses under the rubric of social and economic factors being taken into account,
those qualifications are enterprise and measure-specific and do not provide a vehicle for
assessing the very impact of adopting the LNT model and the ALARA principle in a
given context. This has the effect of treating a single risk (ionizing radiation) as having
absolute primacy, potentially at the cost of much higher and more readily demonstrable
risks such as increased mortality arising from an inadequate energy supply.
Second, by virtue of their historical context, current nuclear safety standards reflect policy
choices which are aligned with priorities of the developed world, and correspondingly
misaligned with priorities of less developed nations. We have presented strong reasons
to require that those policies be explicitly evaluated in the context of their impact and
suitability for nuclear power generation in developing countries. We must not lose sight
of the realities that must inform our approach to risk management:
A child born in the top 20 countries can expect to live to at least 80 years,
but if she or he happens to be born in one of the bottom 20 countries, on
average life expectancy is only 49 years. In countries with the highest life
expectancies a child born today can expect to live twice as long. 40
One means of combining solutions to both approaches would be for the IAEA’s INSAG
and Technical Cooperation Programmes to implement and disseminate Regulatory Impact
Assessment methodologies to study the cost and benefit of the public policies imbedded
in IAEA standards and requirements in appropriate contexts. This effort would entail the
evolution of the roles of regional councils and organizations into consultative bodies that
participate meaningfully in the development of policy and standards, rather than functioning
predominantly as recipients of pre-packaged policy. This would encourage public policy
that balances objectives and risks meaningful to the applicable social and economic context,
and that is ultimately better capable of promoting the objectives of the IAEA.
39 Kenneth L. Mossman, Radiation Risks in Perspective, (Boca Raton, FL: Taylor & Francis, 2006) at 123.
40 United Nations Development Programme, Human Development Indices: A Statistical Update 2008,
(New York: UNDP, 2008) at 11-12
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International Standardization of
Nuclear Reactor Designs – Adapting the
Legal and Regulatory Framework
Presentation to the Nuclear Inter Jura Congress – October 2009, Toronto, Canada
Christian Raetzke – Hanover Germany1

Introduction
Today, we are witnessing a renaissance of nuclear new build worldwide. The challenge of
delivering affordable energy to everyone, the emphasis in national energy policies for a
secure energy supply and the threatening prospect of a substantial climate change have
led to nuclear energy being “rediscovered” as an energy source able to address all three
concerns. While Asia has never ceased to construct new nuclear power plants, the United
States and Europe have after a long pause taken steps to launch new nuclear programmes.
Licences are being applied for, and in some cases construction has already begun.
Everyone is aware, though, that this new effort after a period of stagnation will have to
overcome a number of obstacles. New concepts are needed to deliver nuclear growth
in the dimensions which seem to be needed. Most of the hurdles are practical ones,
linked to shortages in skilled engineers and workers, to bottlenecks in the supply chain,
to increases in the prices of raw materials and construction, or to the general difficulties
of investment in the current financial crisis. There is one hurdle, however, which is of a
decidedly legal and regulatory nature and which will be addressed in this presentation. It is
the lack of international harmonization in nuclear law and nuclear regulation, preventing
international standardization of reactor designs.
International Standardization of Reactor Designs – The Concept
First, the notion of international standardization of reactor designs has to be explained.
International standardization does not imply that there is only one reactor design in the
1

Christian Raetzke is Head of International Regulatory Affairs within the New Build Department of E.ON
Kernkraft (E.ON Nuclear Power) in Hannover, Germany. He is member of the World Nuclear Association’s
CORDEL (Cooperation in Reactor Design Evaluation and Licensing) Group, whose main goal is to achieve
international standardization of reactor designs. The author has greatly benefited from the discussions in this
group and would like to express his gratitude to his fellow members of CORDEL for this.
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world. Instead, it would mean that every vendor could build “his” design in any country
without having to adapt it to national regulations. So, there can be as many reactor
designs offered on the worldwide market as possible; but each of them would be a truly
standardized design in itself, meaning that its vendor offers and constructs it in the same
shape everywhere; there would be a “free circulation of reactor designs”. Seen from the
angle of a utility, a utility wanting to order and to operate a nuclear power plant in any
given country would be able to choose a design (on the basis of its technical and economic
merits) from a choice of different designs offered by vendors who are in the most cases
foreign companies, and to order it and have it constructed as it is, without having to
customize it to the national regulatory framework2. As a result, new reactors would form
worldwide “fleets” of different designs, each fleet consisting of a number of nuclear power
plants built to the same design.
International standardization, therefore, is at a first glance a factual approach taken by
industry. However, it is quite obvious that this standardization across borders and continents
is impossible to deliver if a given design would have to be licensed in different countries
with substantially different national procedures and safety requirements. So, a prerequisite
for international standardization of designs is harmonization of regulations.
In the past, standardization has only rarely been achieved. International standardization
was not even strived for, due to the discrepancies in national regulations and due to the
fact that utilities were only national players anyway. But even national standardization,
which would not have been affected by these obstacles, mostly did not take place for
various reasons. A striking example is the US, where the 104 operating nuclear reactors
represent 80 different designs. A similar development occurred in the UK, where the
design of the AGR reactors now forming the backbone of the nuclear fleet was altered
every time a new nuclear power plant was begun. In Germany, the 17 NPPs currently in
operation can be roughly allocated to 5 generations (3 PWRs and 2 BWRs), but only the
three latest reactors are more or less standardized versions of one design. This approach
of customized reactors was feasible at a time when markets were regulated, utilities were
certain to recover their investment from ratepayers, nuclear power plants were built
according to political agendas, and the technology was often designed or at least adapted
by a national company.3
Today, times have changed and international standardization is an imperative. Nuclear
power plants are often built in competitive markets. Utilities are mostly private-owned or
even if there is a majority state shareholding, they are managed to commercial principles.
For investing utilities and financial institutions, the regulatory and licensing risk needs to
be manageable before the huge investment is taken. Customization involves delays, cost
2
3
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There will, of course, always have to be some adaptation of the design to some “local” elements like the chosen
site or the operation policy of the future owner. However, the main elements of the design, those which define
the safety level and which are most important for licensing, should remain unchanged.
The one remarkable exception, showing full standardization occurring in this environment, is France. Here,
the 58 reactors were built in three waves to three truly standardized designs. This was possible because all
reactors belong to one state-owned operator and because standardization was driven by government policy as a
prerequisite to creation of the huge French nuclear fleet in a comparatively small period of time.

increases and uncertainty whether the design will be licenced. International standardization
would help to prevent delays and cost overruns and give more certainty, particularly once
the first plant of a given design has been licensed and constructed anywhere in the world.
Besides, today huge multinational electricity companies are emerging, operating nuclear
power plants in several countries; it is natural they want the power plants they run to
be of the same design, regardless of national boundaries. Similarly, on the vendors’ side,
after a phase of consolidation, a handful of companies offer a limited choice of designs
worldwide. Given this situation, neither electricity companies nor vendors are interested
in tailoring reactor designs to the specific regulations of different countries, especially
smaller ones. Arguably, standardization can be seen as a necessary prerequisite for starting
huge new build programs on a worldwide scale.
The second great benefit of standardization is its positive impact on safety. Based on “fleets”
of nuclear power plants of a given design, the exchange of construction and operation
experience could be much more effective and take place on a much broader basis than today.
Design changes, developed to address shortcomings or to reflect an advance in technology,
could be implemented in all plants of the fleet in a coherent and efficient manner. As John
Waddington explains with great vigour and depth in his presentation for this Nuclear Inter
Jura Congress 20094, indeed there seems to be no other solution to raise the existing very
high level of safety even further while at the same time expanding the use of nuclear.
Obstacles to international standardization in nuclear regulation and nuclear law
Standardization is something industry has to deliver. However, industry has to be enabled to
deliver it. And this is where the legal and regulatory problems start. Each new nuclear power
plant project needs a licence granted by the competent national regulatory body in a nationally
defined procedure, based on national requirements. This has three major consequences.
First, the licence is granted to the applicant – the future owner/operator
– only if the prerequisites of national law are met. Besides many other
aspects, nuclear safety is the most prominent topic of requirements
which the project has to comply with. Specific requirements for nuclear
safety are set by national regulations; there is no mandatory international
set of safety standards for nuclear power plants. In particular, the IAEA
safety standards are not binding on the member states and on applicants
in those states. Although there is much similarity in top-level goals,
national safety requirements can be very different in their details.
Second, licencing procedures as defined by laws, decrees and regulations
are very different from country to country5. In some countries, there is
4
5

John Waddington, Challenges to the regulation of Generation III reactors and the nuclear renaissance, a
presentation held at the same session of the Nuclear Inter Jura Congress, 5-9 October 2009, Toronto.
The regulatory and licensing systems of nine countries are depicted and compared in: Christian Raetzke and
Michael Micklinghoff, Existing Nuclear Power Plants and New Safety Requirements – An International Survey,
A Description of the Legal Situation and of the Regulatory Practice in Eight Countries and in Germany,
Heymanns 2006 (bilingual version German and English). The countries featuring in the survey are Belgium,
Finland, France, Germany, Spain, Sweden, Switzerland, the United Kingdom and the United States.
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one-step licensing, covering all stages of a nuclear power plant’s life; in
other countries, separate licences may be issued for siting, construction,
commissioning and operation. Independent of this, another difference
in licensing procedures is whether a licence is strictly issued for a
particular nuclear power plant project, without generic impact, or
whether national regulations allow for specific aspects, like the design
of a nuclear power plant, to be approved in a generic manner.
Third – and perhaps most conspicuous – precisely because each national
regulator is bound to evaluate a licence application according to national
procedures and to national requirements, a licensing decision taken
previously by another country’s regulator is more or less irrelevant, even
if it concerns the same reactor design.
As a result, in the current situation, if we suppose that applications are filed for the same
standardized design to be built and operated in different countries, the nuclear power
plants actually resulting from the licensing process, having undergone all adaptations
necessary to fulfil the requirements in each country, would show more or less important
alterations with regard to the original design and with regard to each other. The aim of
standardization would be missed.
Therefore, in order to make standardization possible, we need a change in national and
international regulatory frameworks. This change would have to concern the three aspects
mentioned above:
::
::
		
::
		
::
		

The national safety requirements need to be progressively harmonized.
The national licensing procedures need to be perhaps not totally aligned, but at
least made compatible.
A design approval6 issued by one regulator should have an effect (to be defined)
on the licensing decision of another regulator if it concerns the same design.
The greatest possible effect would be the validity of a given design approval
across borders.

All three aspects carry challenging legal problems with them. A multinational validity of
design approvals seems to question the sovereignty of each country’s nuclear regulator and
would seem to deprive him of his responsibility for nuclear safety and of his duty to enact the
national law of his country. Harmonization of safety requirements would require changes
in national law, since at least the high-level safety goals are often not defined by regulations
of the regulatory body, but by Acts or decrees. The same goes for licensing procedures; their
main principles are defined in the nuclear law of each country and are normally very much
influenced by the general approach of the national administrative law.
6
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As to the wording used in the present document, the general term used for the “clearance” of a design by the
competent authority – be it in a stand-alone document or in the framework of a project-based licence
application – is design approval. A design certification would be one specific type of design approval, namely a
stand-alone licence for a design, independent of a particular site or operator, which is to some extent legally
binding on the issuing authority.

MDEP – A regulators’ initiative
As the advantages of a collaboration of regulators and a sharing of the burden of design
assessment are quite apparent, regulators have responded with founding the MDEP. The
Multinational Design Evaluation Programme is an initiative taken by the regulators of
10 new build countries with the aim of leveraging resources and of identifying common
regulatory practices. It is not an international institution and a legal entity, but a “club of
regulators” establishing a voluntary cooperation within the existing legal and regulatory
framework. The participating regulators meet on different levels and discuss issuespecific and design-specific topics; regulators who are currently processing a licence
application explain to their peers what they are doing and why they are doing it, and
thus an information exchange is achieved. This is a very important first step towards a
greater international cooperation. However, the focus is definitely on working within the
existing legal and regulatory framework, and MDEP stresses the national sovereignty
of its members and the voluntary character of collaboration. Therefore, the aim of an
international framework allowing for multinational validity of a design approval is, at
least for the time being, not pursued by MDEP.7
WNA CORDEL and its three-phase plan to adapt the regulatory environment
The industry’s initiative dealing with these issues is the World Nuclear Association’s
CORDEL (Cooperation in Reactor Design and Licensing) Group8. In a forthcoming
policy paper, CORDEL proposes a three-phase approach which is focused on stepwise
enhancing the impact a design licence has across borders9.
In a first phase, regulators, when reviewing an application, would take
into consideration the assessment work already performed by another
regulator before taking their own, fully independent decision. Each
regulator would conduct a full-scale, comprehensive licensing process
on the basis of his national legislation and regulations. When assessing
the design, however, he would have a look at what other regulators
who have previously assessed the same design have done, for example
calculations or reviews of particular safety issues, in order to facilitate his
work and to make optimal use of staff resources. MDEP, as introduced
above, is already going some way in this direction.
7

8

9

Members are the national regulators of: Canada, China, Finland, France, Japan, South Korea, Russia, South
Africa, the United Kingdom, the United States, plus the IAEA. The function of a technical secretariat is fulfilled
by the OECD-NEA in Paris. Since March 2008, following the completion of a pilot project phase, started
in 2006, MDEP is in full working mode. The work in MDEP is done by different working groups. There are two
design-specific working groups (for the EPR and for the AP1000) and three issue-specific working groups
(Digital I&C Standards; Codes and Standards; and Vendor Inspection Cooperation). For more information, see
http://www.nea.fr/mdep.
CORDEL Working Group was established in January 2007 with the aim to promote the achievement of
a worldwide regulatory environment where internationally accepted standardized reactor designs can be widely
deployed without major design changes. Its membership consists of industry specialists in reactor licensing,
nuclear law and reactor safety engineering representing reactor vendor companies, utilities, technical support
and consulting services and international organizations involved or directly interested in reactor licensing for the
new nuclear build.
WNA-CORDEL, International Standardization of Nuclear Reactor Designs, 2009. The document was drafted
by a Drafting Group within CORDEL led by the author.
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In a second phase, mutual acceptance would not be confined to
elements of the design assessment. Instead, regulators would take over
the final result of the design assessment, namely the design approval, as
such. This takeover would not happen automatically, but in a facilitated
procedure which could be called a validation, involving the regulator
checking whether he can accept the design approval issued by his peer.
After validation, the design would be deemed to be approved and
entered as such into the licensing procedure.
In a third phase, there would be a comprehensive International Design
Certification, issued by a group of regulators or by an international
agency. The International Design Certification would be immediately
applicable in all participating countries. The task of national regulators
would be restricted to assessing the adaptation of the approved design
to local circumstances, and supervision of construction, commissioning
and operational activities.
It is important to note that the design approval or design certification, which is the
object of this three-step approach, is only one part of any nuclear power plant licensing
procedure. Generally, the three main elements to be assessed in such a procedure are:
the design; the site; and the applicant, which is the future licensee. The chosen site has
to be fully evaluated whether it is suitable for hosting a nuclear power plant in general
(issues to be considered are, among others, seismic conditions and density of population)
and whether it is suitable to host particularly a nuclear power plant of the proposed
design (for example, availability and environmental conditions of cooling water might
impose some constraints on the size of the reactor). Furthermore, the applicant himself
is subject to a thorough review by the regulator: he has to demonstrate compliance with
all requirements concerning his organisation, his financial means, his staff resources, his
safety culture etc. The project-specific aspects of site and operator, therefore, would not
be affected by the design approval and would in all of the three steps be reviewed entirely
by the national regulator.
The three-step approach raises some fundamental regulatory and legal questions which
would have to be tackled, and which will now be examined in more detail.
International validity of design approvals vs. regulatory sovereignty?
Here, we are facing a serious legal obstacle. Every regulator is bound by law to decide
whether the project as submitted to him in the application complies with the national
safety requirements. National regulations also have to ensure public input and participation
in the process and that public concerns are adequately addressed in the licensing process.
The regulator cannot divest himself of these duties. However, it would be exactly the aim
of an international validity of a design approval to make a considerable part of the national
licensing procedure redundant and to replace it by “importing” a decision previously taken
by others. How can this be reconciled?
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When we look again at the three-phase approach sketched above, in the first phase this
problem would not yet appear. Every regulator would still fully assess whether the proposed
design matches the safety requirements valid in their own country. For demonstration of
this required level of safety, however, there is no reason why regulators could not make
use of the assessment work done by their peers, for example by re-using calculations or
modelling of event sequences, in order to inform their own assessment and evaluation.
These assessment elements could be taken over as if they were the result of the work of
the safety expertise (in-house or contracted) which the regulator would use anyway10.
In the second phase, however, aimed at taking over a design approval issued by a foreign
regulator, the problem of national regulators being at the same time entitled and constrained
to perform a comprehensive licensing procedure becomes urgent. It seems obvious that a
more or less automatic taking over of a design approval (“rubber-stamping”) is impossible
on the basis of existing legal structures11. This is why the CORDEL approach, as explained
above, proposes a facilitated takeover procedure which could be called a “validation”. The
regulator would still be responsible for assessing – albeit in a facilitated procedure –
whether the proposed design is compliant with his national safety requirements; and he
would still make a comprehensive review of site- and applicant-related issues.
However, even so, the part of the licensing process dealing with the proposed design is not
supposed to be comparable to a comprehensive national design approval procedure – otherwise
it would miss its aim. Therefore, there would need to be a recognition for the facilitated
takeover of a foreign design approval through a framework created by intergovernmental
agreements and implemented in national legislation. This aim is not far-fetched: there
are models for this in the nuclear field, for example in transport of nuclear materials.
The civil aviation industry also provides an example of a facilitated takeover of airplane
design certifications by way of bilateral agreements within an international framework. On
a regional level, the European Union has demonstrated that a validity across borders of
technical certifications and approvals can be achieved, based on uniform standards.
All in all, it seems legally possible to implement the validation concept in legislation, also
in the nuclear field. A very recent and striking example for this is the Act recently adopted
in Italy setting a new framework for nuclear12. Art. 25 para. 2 i) of this Act states:
[Government is empowered to issue] a provision that licences relating to technical
requirements and specifications for reactor designs which have been licenced in the past
10 years by the competent authorities in member states of OECD-NEA, or in states
10 Most regulators hire contractors for parts of the assessment work. There seems to be a growing tendency to
extend commissions also to foreign or international expert companies and possibly to choose a technical expert
organisation which has already done assessment work concerning the same design for another regulator. This
would be a very practical and reasonable approach.
11 This is emphasized in a policy document by the UK’s regulator NII: New nuclear power stations – Generic
Design Assessment – Safety assessment in an international context, March 2009, paras. 6 to 16; the document is
available at http://www.hse.gov.uk/newreactors/international.htm.
12 Act no. 99 of 23 July 2009; the official title of the Act is “Measures for development and internationalisation
of enterprises, including those in the energy sector”. The Act is accessible (in Italian language) at
http://www.parlamento.it/parlam/leggi/09099l.htm.
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linked to Italy by bilateral agreements ... in the nuclear sector, will be considered to be
valid in Italy after approval by the Nuclear Safety Agency [emphasis added].
The exact details of this procedure still need to be defined, but the wording makes quite
clear that design licensing decisions taken in other countries can be valid as such in Italy.
The national Nuclear Safety Agency has to give an “approval”, but this is obviously not
a licence issued in a full-scale assessment procedure; otherwise this paragraph would be
of no use. So, this can be seen as a first example of a “validation” procedure for foreign
design approvals, introduced in the legislation of a country which has adopted a policy
of reviving nuclear, knowing that this will not be possible without making full use of the
international aspects of new nuclear build.
As to phase three, concerning the international design certification automatically valid
in the participating states, this would obviously require a new quality of an international
legal framework and further amendments in national laws and regulations. In the longterm, there is no reason why this should not be accomplished.
Participation of the public
One major concern linked to a multinational validity of design approvals might be the
extent of participation of the public. Public consultation and participation is an important
element of any national licensing procedure. The acceptance of foreign licensing decisions
could be seen to undermine this principle, as the national public would not have the
opportunity to comment on the design.
However, when analysed more closely, this problem might not be a decisive obstacle. Even
in the event of taking over a foreign design approval, the elements really relevant to the
public would continue to be subject to full consultation. Upfront to a particular project,
the public would participate in the making of nuclear policy by the normal means of a
parliamentary democracy, as voting for parties depending on their programmatic view of
nuclear, and in some countries by special public consultation on draft legislation, on policy
papers or on the basic decision for a particular project13. When it comes to actual licensing,
it has to be stressed that the “local” aspects, concerning site and applicant, continue to
be fully evaluated in the national licensing procedure and are therefore open to public
consultation according to the national legal framework. As to the design, which has been
approved by a foreign regulator and which would be taken over in a facilitated procedure,
the full range of information on the design, excluding only confidential and security-related
issues, should be readily available to everyone, for example via internet. It must be admitted,
however, that a full-scale public enquiry on the reactor design would be contradictory to
the concept of validation and should not take place. But perhaps it is legitimate to ask
the question whether full public participation really needs to extend to the design of the
nuclear power plant as such, which is thoroughly scrutinized by the regulator’s experts;
citizens’ concerns are in reality triggered by local aspects linked to the nuclear power plant.
13 In Switzerland, both an amendment to the Nuclear Act and a licence application for a particular NPP project
can be subject to a referendum. In the UK, the government’s decision to start a new build program was outlined
and discussed in an extensive public consultation process culminating in the White Paper on Nuclear Power of
January 2008.
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In any case, those countries whose legislation currently provides for public participation
also on design-related issues14 would have to adapt their legislation in the framework of
the general amendments needed to introduce the concept of validation.
Re-structuring national licensing processes
In the first two phases, the concept is based on the fact that for every approval of a
standardized design there is a “first” regulator who performs the pioneering assessment
of the design which can subsequently be used by his fellow regulators. The regulator
who is confronted with the first application for a reactor of a given design (the socalled First-of-a-kind or FOAK) would assume this role. It would be quite obvious for
the FOAK regulator that his assessment will later inform the regulatory procedures in
other countries, conferring on him a certain responsibility among his peers. Therefore,
the FOAK regulator would take care that the assessments performed by his staff or any
contractors are structured in a way to allow their use by others. The regulator should give
his peers access to these assessments. If possible, he would arrange for staff of interested
fellow regulators to be integrated into the assessment team in order to familiarize
themselves with the design. If national regulations allow this, the design assessment
should form a self-contained process and result in a stand-alone document, not involving
site- and operator-specific elements; this would facilitate the task of other regulators later
confronted with applications featuring the same design in other countries15.
As to the subsequent licensing processes in the “accepting” countries, in phase two there
would have to be some alignment in the way of implementing the demonstration of safety
within the licensing processes so that a design acceptance document issued in one country
would fit into the licensing sequence of another country. The best way would be, again, to
structure the licensing process also in “accepting” countries in a way to allow for a standalone design assessment and design approval. This would mean that the other elements of
the licensing procedure would not be affected, regardless of whether the design assessment
has been fully done by the national regulator or “imported” from outside.
Another issue concerning the licensing procedure is the format and content of licensing
documents supporting the demonstration that the design is safe enough. Here, there are
substantial differences, for example, between the “Design Control Document” which is at
the core of the US design certification process and the documents needed to support the
UK Generic Design Assessment (Pre-Construction Safety Report). Today, if a document
is to be used at all in another country, it has to be thoroughly “translated” (not only
linguistically) to the other system. Here, some quick convergence needs to be reached.
Harmonization of safety requirements
As explained above, progressive harmonization of national safety requirements is a pre14 An example is the US, where the design certification is issued in a rulemaking process with public participation.
15 There seems to be a growing tendency to implement such stand-alone design approvals in national legislation
or regulatory practice. The US have taken the lead with the design certification introduced in the 1990s. The
UK have installed, based on the January 2008 White Paper on Nuclear Energy, the Generic Design Assessment
(GDA) procedure. In France, the new Decree (no. 2007-1557 of 2 November 2007) on nuclear installations
offers the possibility for an applicant, before starting the actual licensing procedure, to ask the regulator ASN for
a statement (avis) on the safety of a design.
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requisite for international standardization of reactor designs. Quite obviously, any bid for
achieving multinational validity of design approvals would be thwarted by substantial
differences in national requirements, making national adaptations of standard designs
necessary. As the three steps unfold, there would have to be progressive harmonization;
especially step three would suppose that national safety requirements are fully aligned.
Actually, in safety requirements, there is already a great degree of alignment on a high
level16. One reason for this is the development undergone by the safety standards of
the International Atomic Energy Agency (IAEA), which have evolved from a set of
minimum requirements, embodying the “lowest common denominator” and in practice
addressed to developing nuclear states, to a high benchmark used also by experienced
nuclear countries. Even if the Agency’s safety standards are not binding on its Member
States, there is an ever increasing international consensus that national regulations should
be based on these standards, and it has become a common exercise to benchmark national
requirements to the IAEA standards.
There are also regulators’ initiatives focused on alignment and harmonization of safety
requirements. While the MDEP does not intend to develop new harmonized requirements
as such, one of its declared objectives is to achieve a convergence of regulatory practices
by establishing Reference Regulatory Practices. These are to be shared with the IAEA
for consideration in the IAEA safety standards development program17. A comparison
of high-level safety goals is being undertaken by the WGRNR18 group of the OECD’s
Nuclear Energy Agency (OECD-NEA). Finally, on a regional level, the Western European Nuclear Regulators’ Association (WENRA) has established common reference
levels for reactor safety which are to be implemented in each member country and will
lead to further harmonization19.
Indeed, these initiatives cater for an urgent and apparent need. In a globalized nuclear
environment, it seems to become ever more difficult to justify differences in safety
requirements. Why should citizens of one state be “protected better” than those of
another state, and why should one regulator “know better” than his peers? Care should
be taken, though, that harmonization does not consist of simply combining the most
stringent safety requirements for every issue; this would lead to an unbalanced safety
concept and a piling up of safety margins which would be almost impossible to comply
with20. Instead, there should be a coherent system of safety requirements modelled on
best practice examples in an intelligent manner. Again, the IAEA safety standards seem
to be a good model for such a system.
16 This is also stated in: INSAG 21, Strengthening the Global Nuclear Safety Regime, 2006, para. 53: “The general
safety goals and requirements for nuclear power plants in different countries, and the design solutions to meet
them, have currently reached a state of reasonable harmony”.
17 See MDEP, Annual Report 2009, p. 9. The report is available at www.nea.fr/mdep.
18 Working Group on the Regulation of New Reactors. This Working Group reports to the Committee on Nuclear
Regulatory Activities (CNRA) of OECD-NEA.
19 For more information on WENRA, see www.wenra.org.
20 WENRA, for identifying common reference levels, defined its target as finding levels that were among the upper
quartile of those in use among member countries. This means that for each safety topic, the reference level was
not automatically modelled on the most severe standard to be found among WENRA members.
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Basically, when it comes to national regulations, there are two ways of achieving harmonization between the relevant national regulations, especially those of the regulator having
previously issued a design certification and those of the regulator desiring to take this over.
In those countries where national safety regulations are already in existence, they would have
to be checked whether they are compliant with international consensus; any discrepancies
identified in this process would have to be removed by amending the regulations. After
this harmonization step, licensing procedures for new build could be started.
In case there is no national set of safety requirements, or in case it is legally possible to
apply other requirements besides the existing national ones, the regulator could accept
foreign requirements on a case-to-case basis, provided they are in line with the own highlevel safety goals.
In this respect, nuclear newcomers would have the advantage of being able to take a basic
decision on this without the burdens of existing structures and regulations. Either they
choose to establish their own national set of regulations; in this case, they should make
sure that this is from the start compliant with an international consensus as embodied in
the IAEA safety standards. Or they take the option of not having own safety regulations
at all, but of applying the safety regulations of the country any chosen reactor design
comes from. In both cases, there would be no obstacle to taking over the design licence
issued by a foreign regulator.
In countries where national safety requirements are already in existence, the procedure of
amending them in order to bring them in line with an international consensus depends on
the legal status they have in the national system. Top-level safety goals are often enshrined
in legislation. One legally fundamental difference in national approaches is whether they
are founded on the flexible ALARP principle21 or whether national law fixes a “threshold”
of safety to be reached by nuclear installations. However, while this philosophy has a quite
considerable impact on the regulation of existing nuclear power plants, for new nuclear
power plant projects there would be no fundamental difference: both approaches would
require the current state of safety technology to be employed22.
Some high-or medium-level safety goals and requirements are set in decrees issued by
government or by a minister, based on the relevant Nuclear Act. These decrees could be
modified in the procedure provided by national law and which is generally easier than
changing an Act, which would require a vote of Parliament.
Finally, more detailed requirements are normally contained in safety rules or regulations
issued by the national regulator. Here, there are still many differences which constitute
21 (Risk) As Low As Reasonably Practicable.
22 Christian Raetzke and Michael Micklinghoff, Existing Nuclear Power Plants and New Safety Requirements
– An International Survey, A Description of the Legal Situation and of the Regulatory Practice in Eight
Countries and in Germany, Heymanns 2006, p. 201 et seq. See also the same authors’ presentation at
Nuclear Inter Jura 2005: “Harmonization of Safety Rules: Can Existing Plants be Forced to Comply with New
Requirements?”, proceedings of the congress, p. 105.3 et seq.
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a real obstacle to standardization. These differences would have to be analysed and
progressively reduced, which should be possible given the fact that regulators could
mostly do this within their proper competences. Examples for issues which would need
to be resolved internationally are: digital I&C and the necessity of a hard-wired backup;
engineering principles applicable to measures for the mitigation of severe accidents; and
requirements applicable to the crash of a large-scale commercial aircraft on the NPP.
Compared to an acceptance of foreign regulations, an acceptance of foreign codes and
standards is generally more manageable, as these are not set by states as an expression of
their regulatory sovereignty, but by the industry itself. In the past, some countries which
did not have their own sets of codes and standards accepted standards of the countries
of origin of the reactor designs which they were deploying23. But of course such mutual
acceptance of codes and standards could also work for industrial countries which already
have their own codes and standards, but do not make them obligatory by reference in
their regulations.24
Confidentiality issues
Another legal issue concerns the exchange of information between different regulators,
which would be a vital element already of phase one. Confidential and proprietary
information concerning the design and owned by the vendor needs to be treated
adequately. There would have to be a legal basis formed by confidentiality and nondisclosure agreements. Parties would be the relevant regulators and the vendor of a given
design. Quite obviously, the applicants – that is, the future operators – would also have
to be involved, as they are owners of project development and license application and
as they are legally obliged to demonstrate they are “informed” or “intelligent customers”
and understand the design they are ordering. The vendors, on their part, should have
an interest to allow the spreading of design information to other relevant regulators.
Altogether, confidentiality issues should not be a decisive obstacle to a sharing of design
assessment among regulators dealing with applications for the same design, but they need
special attention and adequate handling25.
Enhanced role of the vendor
As John Waddington has set out in his presentation at this Nuclear Inter Jura 2009
Congress26, standardization will necessarily lead to the vendor assuming a more important
role in guaranteeing nuclear safety. This would make some changes in regulatory
approaches necessary.
23 Examples from the past are Spain and Switzerland, which have allowed for the relevant original standards
(US ASME and German KTA) to be used as they built nuclear power plants of US and German origins.
24 Recently, UK’s regulator, the Nuclear Installations Inspectorate (NII), has clearly stated it will accept
foreign codes and standards: New nuclear power stations – Generic Design Assessment –
Safety assessment in an international context, March 2009, para. 25; the document is available at
http://www.hse.gov.uk/newreactors/international.htm.
25 The MDEP has taken steps to address this problem; according to its Annual Report 2009, for the designspecific working groups Terms of Reference (ToRs) have been developed which include the necessary legal
agreements. The NEA secretariat is to establish a comprehensive document also including the other working
groups which is then to be endorsed by member countries.
26 John Waddington, Challenges to the regulation of Generation III reactors and the nuclear renaissance, a
presentation held at the same session of the Nuclear Inter Jura Congress, 5-9 October 2009, Toronto.
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The primary responsibility for safety rests with the operator of a nuclear power plant,
who is holder of the licence27. In today’s concept, the operator is expected to maintain
full knowledge (know-how and know-why) of the design – the Design Authority28 –
throughout the lifetime of the plant. This was obviously adequate for the nuclear power
plants built in the past, tailored to the needs of the electric utility which was keeping a
huge engineering workforce to adapt and to maintain the design. As John Waddington
has pointed out, this has already changed and will keep changing in the future. Of course
the operator will have to remain an “intelligent customer” and will have to maintain
adequate engineering competence. Obviously, however, it does not make sense to expect
full engineering knowledge of the same design to be maintained separately by, say, ten
operators in the world. The only intelligent solution would be to have the vendor take
some responsibility for the design. This would not affect the primary responsibility of the
operator/licensee for safe operation of the plant, which depends on many more factors
than just the reactor design29; nor would it mean challenging the principle of channelling
of nuclear liability on the operator.
The increased role of the vendor can also be explained by looking at the regulatory
processes. The licence (or the set of licences) needed for a particular nuclear power plant
is applied for, and granted to, the future operator of the plant, an electricity company. It
will select a site, make a contract with a vendor and, as the case may be, with engineering
and construction companies, take over the plant after commissioning, and operate it. As
project owner, the utility has full responsibility for all of this in the licensing process. In
case, however, there is a separate design approval, independent of a particular project, the
owner of this approval can only be the vendor. The US-NRC design certification, to give
an example, is applied for by the designer (vendor) and issued as an NRC rule. Likewise,
“requesting parties” in the ongoing UK Generic Design Approval (GDA) process are the
vendors, not the future operators30. The design approval owned by the vendor can then be
fed into subsequent licensing processes for particular nuclear power plant projects31. To
the extent such a generic, stand-alone design approval (regardless of its name: approval,
licence, certification…..) will acquire an enhanced importance in several licensing
processes in different countries, its owner, the reactor vendor, will obviously become a
more important player in licensing. Perhaps this will one day lead to vendors having to
assume a certain legal responsibility for the safety of their designs.
27 See the IAEA Safety Fundamentals, Principle 1: Responsibility for safety: “The prime responsibility for safety
must rest with the person or organization responsible for facilities and activities that give rise to radiation risks“.
See also Art. 9 of the Convention on Nuclear Safety: “Each Contracting Party shall ensure that prime
responsibility for the safety of a nuclear installation rests with the holder of the relevant licence …”.
28 The concept of design authority is explained in INSAG-19, Maintaining the Design Integrity of Nuclear
Installations throughout their Operating Life, 2003.
29 This is stressed by John Waddington (as in footnote 26). As he points out, today most events can be attributed to
institutional failure.
30 In the GDA, the current Requesting Parties are Westinghouse for the AP 1000 and EDF/Areva for the EPR.
EDF is participating not in its quality as a utility and future operator, but as co-owner of the overall design of
the EPR.
31 In the US, the design certification can be referenced by a utility applying for the combined construction and
operation licence (COL). In the UK, the outcome of the GDA, the so-called Design Acceptance Confirmation,
can be referenced by a utility applying for a Nuclear Site Licence.
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Conclusion
Standardization of reactor designs, meaning the possibility to construct nuclear power
plants of a given design around the world without necessary adaptations to national
regulations, is essential for enabling new nuclear build on a global scale. Alas, the current
nuclear regulatory and legal framework does not support this concept. Changes are
needed, culminating in an international validity of design approvals, either by regulators
taking over a design approval issued by one of their peers, or – in a long-term vision –
by introducing an International Design Certification. This would have to be supported
by harmonization in national safety and licensing regulations. Such a concept would
need to be implemented in an integrated approach supported by all players. Industry
would have to actually deliver standardization and to implement its benefits for safety.
Regulators would have to enhance their cooperation and to align their regulations and
regulatory practices. Governments would have to take the initiative to adapt the national
and international legal framework. All of this is quite challenging, but hurdles are there
to be overcome.
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Applicable Procedure for Issuing
Creation Authorisations for Nuclear
Power Reactors
Antoine Bizet – June 2009

The French government announced recently the possibility to undertake the construction
of a second nuclear-power reactor of the European-Pressurised-Reactor type (EPR) on
the Penly Site, Seine-Maritime Department, where two other nuclear reactors are already
implemented, each producing 1,300 MWe.
The political and economic choice of the project pertains to the government. In accordance
with Article 6 of the Law of 10 February 2000 1, the Minister for Energy prescribes and
issues the multi-year programme for production investments setting forth the relevant
objectives relating to the distribution of production capabilities per primary energy
source, including the uranium fission, and if need be, per production technique and per
geographical area. The programme is the subject of a report tabled before Parliament by
the Minister for Energy during the year preceding any renewal of the National Assembly.
Article 7 of the law prescribes that, pursuant to the energy policy, the operation of new
electricity-generating facilities be submitted to an authorisation through an order of the
Minister for Energy and in accordance with the procedure prescribed by the Decree of 7
September 2000 2.
In the case of nuclear-power reactors, the issuance of the authorisation must be accompanied by a creation authorisation for a basic nuclear installation (installation nucléaire
de base – INB) as prescribed by Article 29 of Law No. 2006-686 of 13 June 2006 on
Transparency and Security in the Nuclear Field 3.
1
2
3

Law No. 2000-108 of 10 February 2000 Concerning the Modernisation and Development of the Public
Electricity Utility.
Decree No. 2000-877 of 7 September 2000 Concerning the Authorisation to operate power-generating facilities.
Law No. 2006-686 of 13 June 2006 on Transparency and Security in the Nuclear Field.
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The procedure for obtaining an INB-creation authorisation by a decree is detailed in
Chapter II of Title III of the Decree of 2 November 2007 4. The second EPR would be
the first nuclear reactor to obtain a creation authorisation in accordance with the new
legislative and regulatory modalities.
The delivery of such authorisation does not dispense the licensee with obtaining any other
official authorisation required by other legislations, including a building permit 5, possible
authorisations for the dyking franchise and the use of maritime public appurtenances
issued by the Maritime Prefect, possible authorisations relating to electricity-transport
structures (e.g., very-high-tension lines) issued by the Regional Directorate for the
Environment, Planning and Housing (Direction régionale de l’environnement, de
l’aménagement et du logement – DREAL), as well as a authorisation for the protection
and control of materials, transport and nuclear facilities 6.
A public debate as a prerequisite to the creation-authorisation application
Before submitting the creation-authorisation application for a new nuclear reactor, the
applicant shall address to the National Commission on Public Debate (Commission nationale
du débat public – CNDP) a case describing the objectives and the main characteristics of the
project on the basis of which the CNDP will organise the public debate or have it organised
by the applicant. As an independent administrative authority, the CNDP is responsible for
ensuring public participation in the development process of development or equipment
projects of national interest for the State, territorial communities, public establishments and
private individuals, provided that they represent significant socio-economic challenges or
have important impacts on the environment or territorial development. Public participation
may take the form of a public debate on the timeliness, as well as on the objectives and
the characteristics of the project. The CNDP establishes and publishes the schedule of the
public debate, the timescale of which must not exceed four months. However, that timescale
may be extended to six months by a reasoned decision of the Commission.
Once the Chairman of the CNDP has published the proceedings and the conclusions of
the public debate, the applicant or the public officer responsible for the project shall decide,
within three months and in a published document, whether the principle and conditions of
the project are valid and should be pursued. The publication shall be announced in a nationwide newspaper and in a regional newspaper distributed in the department(s) concerned.
The applicant or the public officer responsible for the project shall provide details, if need be,
on the major changes brought to the project as submitted to the public debate.
Once that public consultation has been held and a decision has been taken, the potential
future operator may submit his creation-authorisation application for a new nuclear
reactor to the minister(s) in charge of nuclear safety and to the Nuclear Safety Authority
(Autorité de sûreté nucléaire – ASN).
4
5
6
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Decree No. 2007-1557 of 2 November 2007 Concerning Basic Nuclear Installations and the Control of Nuclear
Safety and of the Transport of Radioactive Substances.
Even though the building permit may be issued by the Prefect independently from the creation-authorisation
procedure, construction may not start before the end of the public inquiry.
National Defence Code, Articles L.1332-1 sqq., L. 1333-1 sqq. and R. 1333-1 sqq.

Another potential intervention prior to the submission of a creation-authorisation
application: an optional consultation to solicit ASN’s opinion
In order to facilitate the future technical review of the authorisation application, Article
6 of the Decree of 2 November 2007 allows any private individual wishing to operate
an INB, to request ASN’s opinion, even before initiating the relevant authorisation
procedure, on all or part of the options he has selected, in order to ensure the safety of his
facilities. Normally speaking, ASN’s opinion is prepared following a consultation with the
expert advisory groups (groupe permanent d’experts – GPE) it has created accordingly,
notified to the inquirer and communicated to the Ministers for nuclear safety. It also
prescribes which complementary studies and justifications would be required for that
specific creation-authorisation application. Once revised, safety options are integrated in
the creation-authorisation application. That preparatory procedure does not replace the
subsequent regulatory reviews.
Submission of a creation-authorisation application
Article 8 of the Decree of 2 November 2007 prescribes the detailed content of the case
to be submitted for the creation-authorisation application, including the proceedings and
conclusions of the public debate, the detailed plan and the preliminary safety report of the
facility, the risk-control study, the environmental impact statement, etc.
The applicant must also provide the following support documentation:
::
		
		
::
		
		

a notice describing his technical and financial capabilities to operate the reactor
and the provisions he intends to set forth in order to comply with professional
health and safety regulations, notably with regard to radiation protection, and
a declaration describing the provisions being taken in order to ensure the
quality of the design, construction and operation of the reactor, pursuant to
2 of Article 10 of the Order of 10 August 1984 7.

Once those conditions are met, ASN verifies the comprehensiveness and correctness of
the submitted documents and informs the Ministers for nuclear safety of its conclusions.
If the application is deemed complete, the three-year period prescribed by Article 4 of the
Decree of 2 November 2007 for the review of the application starts. ASN is responsible
for the review of the application in consultation with the Mission for Nuclear Safety
and Radiation Protection of the Ministry of Ecology, Energy, Sustainable Development
and Land Planning (Ministère de l’écologie, de l’énergie, du développement durable et
de l’aménagement du territoire – MEEDDAT). In parallel, a consultation period is
launched with the public, a number of technical experts and of various authorities.
Local public consultation: Public inquiry
Once the Prefect of the potential host department for the future facility has received the
7

Order of 10 August 1984 Concerning the Quality of the Design, Construction and Operation of Basic
Nuclear Installations.
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case from the Ministers for nuclear energy, he launches the public-inquiry procedure
concerning the authorisation application with the support of the relevant ASN territorial
division. The public inquiry is open in at least every commune located within a 5-km
radius from the facility proposed by the applicant.
The purpose of the public inquiry is to inform the public and to gather its views, suggestions
and counter-proposals with a view to providing ASN with all required elements. Hence,
all individuals, irrespective of their residence locations and nationalities, are invited to
express their views.
In every department concerned by the public inquiry, the Prefect must also consult the General
Council and the Municipal Councils of the communes where the public inquiry is open, the
relevant decentralised State services at his own discretion, and the specific Local Information
Committee (Commission locale d’information – CLI) for the site. The latter is responsible for
carrying out an overall follow-up, information and consultation mission regarding nuclear safety;
it includes local elected officials, representatives from environmental-protection associations,
economic interests, labour unions, medical professions and qualified personalities.
Consultation with technical experts: Technical review
During the technical review of the case, ASN, with the support of the Institute for Radiation Protection and Nuclear Safety (Institut de radioprotection et de sûreté nucléaire –
IRSN) whose advice is solicited, ASN verifies that the provisions taken or contemplated
by the potential operator during the design, construction, operating and dismantling
phases of the facility are truly suitable for preventing or limiting satisfactorily the risks or
inconveniences induced by the facility with regard to public health, safety and community
sanitation or nature conservation and environmental protection. In such framework, ASN
may decide to request the opinion of the GPEs.
In the case of the second EPR, the review will provide an opportunity to integrate the
lessons learnt from the technical review of the first EPR located on the Flamanville Site,
Manche Department. It will also ensure that the specific risks associated with the selected
site (floods, earthquakes, industrial environment, climate conditions, etc.) are taken into
account in the design in order to determine the specifications of the facility.
Consultation with various authorities concerning the impact of the facility
In accordance with Article 37 of the EURATOM Treaty, the European Commission
must be consulted on the impact of the potential radioactive releases from any facility and
has a maximum of six months to provide its opinion.
In addition, a European Directive8 transposed in French law as Article 122-1 of the
Environment Code provides that any relevant State authority in the field of environmental
protection shall review the impact statement and provide its opinion to be annexed to the
public-inquiry case. The Decree of 2 November 2007 specifies that such “environmental
8
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Directive 85/337 of 27 June 1985 Concerning the Assessment of the Impact of Certain Public and Private
Environmental Projects.

authority” is the Minister for the Environment, but that function should be transferred
soon by a decree of the State Council to a specialised authority of the General Council of
the Environment and Sustainable Development (Conseil général de l’environnement et du
développement durable), an inspection and audit organisation within the MEEDDAT.
Publication of the creation-authorisation decree
On the basis of the conclusions of the public inquiry and of the technical review, ASN
sends a proposal to the Ministers for nuclear safety with a view to drafting a decree
authorising or denying the creation of the facility. The ministers present the draft decree
to the operator for comments and request the opinion of the Advisory Committee on
Basic Nuclear Installations (Commission consultative des installations nucléaires de
base – CCINB), the consultation body on regulatory documents and major individual
decisions concerning INBs.
Once those procedures have been completed and the draft decree has been modified in
order to take into account the CCINB’s opinion, the Ministers for nuclear safety request
ASN’s final opinion on the draft decree.
The authorisation to create a nuclear-power reactor is issued through a decree signed by
the Prime Minister and countersigned by the Ministers for nuclear safety. The creationauthorisation decree (décret d’autorisation de création – DAC) determines the perimeter
and the characteristics of the facility, as well as any specific rules with which the operator
must abide. It also prescribes the commissioning lead-time of the facility and specifies
the essential elements for which the interests must be protected with regard to public
health, safety and sanitation, as well as the protection of nature and of the environment.
Consequently, it contains specific rules for water intakes and effluent releases. Lastly, it
establishes the periodicity of safety updating reviews, if the particularities of the facility
justify any other periodicity than the normal 10 years.
ASN’s technical regulatory prescriptions
In order for the DAC to be enforced, ASN may also set at its own discretion various
technical prescriptions in order to protect the interests mentioned above.
More specifically, ASN determines the rules relating to the water intakes of the INB and
to effluent releases in its environment, as well as to nuisance prevention and limitation
for the public and the environment, after consultation with the Departmental Council
for the Environment and Health and Technological Risks (Conseil départemental de
l’environnement et des risques sanitaires et technologiques – CoDERST). All prescriptions
establishing the release limits of the INB in the environment must be homologated by an
order issued by the Ministers for nuclear safety.
ASN’s role is to review the creation-authorisation application by analysing the potential
risks and nuisances the future reactor may generate in relation to public health, safety
and sanitation or to the protection of nature and of the environment before proposing to
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authorise or to deny the creation of the facility. It is not part of its mandate to decide whether
it is timely or not from a political or economical standpoint to build a second EPR.
The DAC for the first French EPR nuclear-power reactor was issued on 10 April 2007 in
order for EDF to build it on the Flamanville Site, Manche Department. Preparations for
the review of the commissioning decision, which includes controlling the construction
of the reactor, is continuing within the new framework prescribed by the Decree of 2
November 2007 (4). The corresponding activities undertaken by Andra are detailed on
ASN’s Web site.
::
		
::
		
		
::
		

Consult Law No. 2006-686 of 13 June 2006 on Transparency and Security in
the Nuclear Field.
Consult the Decree No. 2007-1557 of 2 November 2007 concerning Basic
Nuclear Installations and Control Regarding Nuclear Safety and the Transport
of Radioactive Substances.
Consult the Order of 10 August 1984 concerning the quality of the design,
Construction and operation of basic nuclear installations.
SCK•CEN Disclaimer: http://www.sckcen.be/emaildisclaimer.html
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Licensing of new NPP´s in Sweden
Tomas Israelsson

•The Swedish Government opens for new Nuclear
Power Plants (NPP:s)
•Necessary Amendments in the legal framework
•Extended Third party liability

The Swedish Government opens for new NPP:s
• March 11, 2009: Government Bill 2008/09:163
”Politics for Climate and Energy”
– Abolish the Act (1997:1320) on Phasing out of Nuclear Energy
– Abolish the ban on licensing new NPP:s
– Allow for up to 10 new ”substitute reactors”

• April 8, 2009: Appointing investigators
- Government Inquiry M 2008:05 (Mr Persson & Ms Sandgren)
- Final Report, autumn 2009

Reforms and Legal developments

• Amendments of fundamental character
– Abolishing the ban on licensing new NPP:s
– Abolishing the Act (1997:1320) on Phasing out Nuclear Energy

• Other necessary/proposed amedments
– Criterias for the allowance of new NPP:s
• Replacement of shut-off reactors
• Location to established sites
– Procedural rules for the licensing process
• Exemption from the ”Nuclear Veto” for municipalities

Extended Third party liability

• Amendments required for Sweden to accede the
protocolls amending the Paris Convention.

• Introduction of unlimited liability for operators in
Sweden?

ITALIAN NUCLE
EAR PROGRAM

STATE OF THE ART OF THE LEGISLATIVE PROCESS
In 1987, after the Chernobyl accident, the Italian Government decided to run a public
referendum that led to the declaration off a moratorium, that banned the
production of nuclear energy
p
gy in Italy
y
Currently in Italy 81% of energy is provide
ed by fossil fuels and electricity prices
are the highest in EU. Given that, the Italia
an Government has fixed the target of
having a new energy mix by 2020, where
e nuclear energy should cover 25% of
the Italian energy consumption, in order to ensure security of supplies, CO2
emissions reduction and energy
gy prices
p
stabilization
In summer 2008, par. 1, lett. d) of art. 7 of th
he Law Decree 112/2008, indicated the
construction and operation
p
of nuclear p
powerr p
plants in Italy
y as one of the p
priority
y
targets for the next National Energy Strategy
y
In summer 2009, at the end of a Parliamentary process lasted approximately one year,
the law July 23th 2009, n. 99 has been ap
pproved
Law n°° 99/2009 embodies
L
b di th
three articles
ti l th
h t constitutes
hat
tit t
the
th baseline
b
li
for the new Italian nuclear legal framew
work.

LAW n°99/2009 - Art. 25 DELEGA
ATION LAW ON NUCLEAR MATTERS

Timing

One or more implementation decrees shall be issued by the Italian Government by
February 2010 (within six months from the date of entry into force of the delegation law)

Contents

The legislative decree/s shall provide:
g of nuclear p
power p
plants,, nucle
ear fuel fabrication p
plants,, temporary
p
y storages
g
¾ Rules for siting
of spent fuel and radioactive waste, final reposittory of radioactive waste
¾ Compensative measures to be paid and to be
b made in favour of the population involved
¾ Licensing process
¾ Qualification criteria for future operators

Criteria

¾ Compulsory application of Strategic Environmental Assessment (SEA) and
Environmental Impact Assessment (EIA) fo
or site localization
¾ NPPs’ license shall be a combined construc
ction and operating license, that will
incorporate every permit necessary in order to construct and operate the nuclear facility
¾ Licensing process shall be set up as a single
e, integrated process
¾ Approvals of the nuclear power plants' techniical requirements already granted in the past
10 years by Nuclear Safety Agencies of other countries that are NEA member states – or
which have signed bilateral agreements with Ita
aly – can be considered as valid in Italy
after the approval of the Italian Safety Age
ency
¾ National information campaign on nuclearr matters must be implemented

LAW n°99/2009

-

Art. 26 NUCLEAR ENERGY

CIPE (Interdepartmental Committee for the
e Economic Planning) shall issue by
February 2010 (within six months from the date
d
of entry into force of the delegation law):
¾ a resolution defining which kind of Nuclear Power Plants can be constructed and
enter
t into
i t operation
ti
in
i Italy
It l
asures to be adopted in order to promote
¾ another resolution fixing criteria and mea
the creation of consortia for the construction and operation of NPPs in Italy, composed
by electric energy producers and industries

Composition
p

LAW n°99/2009 - Art. 29 NUC
CLEAR SAFETY AGENCY (1/2)

The Agency is a collegial board compose
ed by a President (nominated by the Prime
Minister) and four members (two nominated
d by environment Minister and two by economic
development Minister),
Minister) in charge for seven years,
y
years
appointed by Presidential decree
Regulation

¾ Criteria for the functioning, the regula
amentation and the surveillance of the
Agency, shall be set up by its statute, within three months from the date of entry into
force of the law, by Prime Minister decree
¾ Regulation setting out the organization and the internal functioning of the Agency
shall be set up within three months from the da
ate of publication of the decree issuing the
statute, by Prime Minister decree

LAW n°99/2009 - Art. 29 NUCLEAR SAFE
ETY AGENCY (2/2)
POWERS
AND DUTIES

¾Technical regulation, control and authorization, in order to ensure safety of the
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Introduction
With the renewed demand for nuclear power now well established, significant attention
is – and will likely continue to be - focused on the efficiency of environmental assessment
(“EA”) and other regulatory approval processes for new nuclear power plants (“NNPPs”)1.
In Canada, like many other jurisdictions, an EA approval is one of several permits that must
be obtained prior to constructing and operating a NNPP.2 Despite some improvements
in recent years, the “red-tape” and indeterminate timelines associated with the EA process
remain significant impediments to building NNPPs in Canada.
The need for more streamlined EA processes for NNPPs is not merely a pursuit of
efficiency for efficiency’s sake. Like other large and complex projects, a significant delay
can adversely affect a proposed NNPP in a number of important ways and may even
result in an NNPP being abandoned, regardless of its relative environmental merits. For
example, delays can materially increase construction costs due to, among other things,
the lack of work continuity and the need to re-assemble the necessary skilled workers
after prolonged stoppages. Significant delays may also jeopardize the ability to maintain
financing, especially with the volatility of current economic conditions and the potential
*
1

2

Michael J. Fortier is a senior associate in the Environmental, Health and Safety Practice Group at Torys LLP
and his practice includes advising on infrastructure and energy projects. Christie Kneteman is a summer
student at Torys LLP.
See, for example, Canadian Nuclear Safety Commission [CNSC], Licensing Nuclear Reactors in Canada Recent Changes to the CNSC Approach (October 2008), online: http://www.cnsc-ccsn.gc.ca/pubs_catalogue/
uploads/2008-10-08%20Canadian%20Nuclear%20Society%20Presentation-e.pdf.; and CNSC, Environmental
Assessment Screening Process at CNSC ( January 2009), http://www.cnsc-ccsn.gc.ca/pubs_catalogue/uploads/
INFO_0774%20[Web]_e.pdf.
Canadian Environmental Assessment Act (1992), c. 37 [CEAA] and Comprehensive Study List Regulations,
SOR/94-638, s. 19 [Comprehensive Study List Regulations]; See, for example, Council of the European
Community, Directive on Environmental Impact Assessment (EIA, 85/337/EEC); and Government of Finland,
EIA Act (468/1994) and EIA Decree (713, 2006).
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associated interest of lenders to shorten the length of their financing obligations. As
a result, in addition to accurately assessing the environmental effects of a NNPP, an
effective EA process must reach an appropriate outcome in a timely manner.
Many countries – including China, India and Russia – are experiencing a significant
increase in energy demand and increased pressure to reduce greenhouse gas emissions,
which has led to a resurgence in interest in nuclear power.3 The result has been described
as a “nuclear renaissance”4 in which 36 NNPPs are currently being constructed across
the globe and another 300 are planned or proposed.5 In Canada, we are entering an
era where there is a significant need to replace or refurbish much of the existing energy
infrastructure, including our nuclear plants. The Ontario Power Authority (“OPA”), for
example, has estimated that Ontario will need 10,000 megawatts (“MW”) of new nuclear
power by 2025.6
In an increasingly complex, compartmentalized regulatory environment, the implementation of policy decisions is often undertaken without the benefit of a holistic analysis
and appropriate modifications to the existing regulatory structure. In other cases, the
attempt is made with mixed success. Ontario’s new Green Energy and Green Economy Act,
20097 (“GEA”) is a recent example of a good faith attempt by a Canadian jurisdiction to
begin to eliminate some of the red tape to facilitate a policy decision. Through the GEA,
Ontario is attempting to streamline the web of applicable regulatory schemes (including
the associated EA process) for renewable energy projects. Some of the more relevant
elements of this recent initiative are described below in section V.
This paper highlights some of the Canadian experience in streamlining EA processes and
associated regulatory requirements, which may prove useful for NNPPs in Canada and
other jurisdictions. The first part provides some basic background about the Canadian EA
processes for NNPPs. It then examines several current initiatives to streamline nuclear
EA processes in Canada, and concludes with some observations regarding Ontario’s
recent GEA initiative.
The Canadian Context
A. Demand for Nuclear Energy
Nuclear energy accounts for approximately 15 percent of Canada’s total electricity generation.8 Canada is the eighth-largest nuclear power generator in the world9 and has 22
3
4
5
6
7
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See, for example, World Nuclear Association, Nuclear Power in China, Nuclear Power in India and Nuclear Power
in Russia, online: http://www.world-nuclear.org/info/info.html#countries and People’s Daily Online (18 June
2009), online: http://english.peopledaily.com.cn/90001/90776/90883/6680762.html.
Rosemary Yeremian, as cited in Kathryn Blaze Carlson, “Ontario ‘scratching its head’ over nuclear plan”
The National Post (1 August 2009), online: http://www.waterkeeper.ca/2009/08/01/ontario-scratching-its-headover-nuclear-plan.
Canadian Nuclear Association, Nuclear Power in Canada (2008), online: http://www.cna.ca/curriculum/cna_
can_nuc_hist/nuclear_canada-eng.asp?bc=Nuclear%20Power%20in%20Canada&pid=Nuclear%20Power%20
in%20Canada [Nuclear Power in Canada].
Ontario Power Authority, Ontario’s Integrated Power System Plan (29 June 2006), at 12, online: http://www.
powerauthority.on.ca/Storage/24/1922_OPA_-_IPSP_Scope_and_Overview.pdf [Ontario’s Power Plan].
S.O. 2009, c. 12 [GEA].

nuclear reactors, with 20 in Ontario and one in each of New Brunswick and Quebec.10
Ontario’s power-grid is the third most reliant on nuclear power in the world — after only
France and Lithuania — with nuclear energy accounting for more than half of Ontario’s
supply of energy.11 NNPPs12 are currently being considered in Alberta, New Brunswick,
Ontario and Saskatchewan.13
Because Ontario is by far the most active province in nuclear energy, most of the practical
insight into the regulatory process comes from Ontario. Nuclear energy has been the
powerful backbone of Ontario’s energy system for the last thirty years.14 While devising
its energy plan (in 2006) for 2010 – 2030, however, the OPA projected that the imminent
end-of-service dates of several of its existing nuclear reactors would lead to a significant
shortfall in energy supply by as early as 2014, which would, if left unaddressed, grow to a
deficit of approximately 10,000 MW by 2025.15
In response, the Ontario Ministry of Infrastructure and Energy directed the OPA to plan
for nuclear capacity to meet base-load requirements that is limited to the current level
of approximately 14,000 MW of installed in-service capacity of nuclear power over the
life of the plan (i.e., 2010 - 2030).16 Achieving that goal will require efficient planning,
approval, and construction processes for refurbishing existing nuclear power plants as well
as building NNPPs, since retiring reactors will need to be replaced in quick succession.
Interestingly, the OPA has identified that completing the EA and licensing processes
for the NNPPs as one of the five challenges to the planning and development of nuclear
generation in Ontario.17
Bruce Power, a private nuclear energy company, currently operates six nuclear reactors at
their Bruce A and B generating stations – five of which will need to be refurbished or
replaced between 2015 and 2020 – and provides approximately 20 percent of Ontario’s
energy needs.18 Bruce Power applied in February 2007 to the Canadian Nuclear Safety
Commission (“CNSC”) for a license to build six new nuclear reactors at its facilities near
Nanticoke and Kincardine, Ontario. These reactors would have a combined capacity of
8
9
10
11
12
13
14
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17
18

James M. Hylko, “Canada Moves to Rebalance Its Energy Portfolio” Power Magazine (1 June 2009), online:
http://www.powermag.com/nuclear/Canada-Moves-to-Rebalance-Its-Energy-Portfolio_1933_p3.html
[Hylko].
Ibid.
Natural Resources Canada, Nuclear Energy in Canada – Overview (21 July 2009), online:
http://www.nrcan-rncan.gc.ca/media/newcom/2009/200950-1b-eng.php.
Hylko, supra note 8.
For the purpose of this paper, NNPPs includes constructing new reactors at an existing nuclear power plant.
Natural Resources Canada, Energy Sources – The Canadian Nuclear Industry and its Economic Contributions
(6 July 2009), online: http://www.nrcan.gc.ca/eneene/sources/uranuc/nucnuc/nucind-eng.php.
See, for example, Government of Ontario, “Refurbishing and Replacing Ontario’s Nuclear Facilities” Ministry of
Energy Newsroom (2006), online: http://www.news.ontario.ca/archive/en/2006/06/13/c883497cd-27996-tpl.html;
and Ontario Ministry of Energy and Infrastructure, Nuclear Energy - Ontario’s Nuclear Plants (9 December
2008), online: http://www.mei.gov.on.ca.wsd6.korax.net/english/energy/electricity/index.cfm?page=nuclearontario-plants.
Ontario’s Power Plan, supra note 6.
Letter from Dwight Duncan, Minister of Energy to Jan Carr, Chief Executive Officer (13 June 2006) OPA,
online: http://www.oeb.gov.on.ca/documents/industryrelations/keyinitiatives/ipsp/IPSP_supply_mix_directive.pdf.
Ontario’s Power Plan, supra note 6 at 17.
Bruce Power, “Bruce Power enters next phase of long-term site planning” Bruce Power Archives (17 August
2006), online: http://www.brucepower.com/pagecontent.aspx?navuid=1212&dtuid=83230.
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approximately 6,500 MW and thereby more than compensate for the capacity lost by
its retiring reactors. Bruce Power began the necessary regulatory process for these new
reactors, submitting its environmental impact statement (“EIS”), in September 2008 and
its site preparation license application in October 2008 for the Kincardine site19, and its
notice of commencement for the Nanticoke site in January 2009.20
Ontario Power Generation (“OPG”), a company owned by the Ontario government,
operates 2 nuclear stations with a current combined capacity of approximately 6,800
MW. In 2006, OPG was directed by Ontario’s Minister of Energy to begin the federal
approvals process for constructing four new nuclear reactors with a combined output of
up to 4,800 MW at its Darlington site. OPG is in the early stages of the EA process and
anticipates submitting an EIS in the autumn of 2009. 21
It is worth noting that, recently, energy use has fallen in Ontario (coincident with the
recession) and the immediate need for new energy (including new nuclear energy) has
diminished due to the current economic recession. As a consequence, Bruce Power recently
withdrew its site license applications to build new reactors and cancelled their respective
EAs.22 In addition, the Ontario Ministry of Energy and Infrastructure suspended a
competitive request for proposals to procure two new nuclear reactors for OPG,23 but it
is continuing the EA process for new nuclear units at its Darlington site.24 Nevertheless,
energy demand in the province is expected to rebound as the economy improves, and a
more efficient regulatory approval process will remain key to NNPPs.25
B. The Federal, Provincial and Municipal Governments’ Roles
There are a number of federal and provincial authorities in Canada that are responsible
for regulating nuclear energy and assessing and managing its potential impact on the
environment. For example, the federal Minister of Natural Resources and the CNSC
regulate the use of nuclear energy and materials to protect the health, safety and security
of Canadians and the environment.26 The CNSC is responsible for performing the federal
EA process for NNPPs, and there may, depending on the province, also be a provincial
EA required for constructing and/or operating a NNPP.
19 Canadian Environmental Assessment Registry, Bruce Power New Nuclear Power Plant Project - Review
Panel Documents, online: http://www.ceaa.gc.ca/050/details-eng.cfm?cear_id=25738 [Bruce Power Kincardine
Documents].
20 Canadian Environmental Assessment Registry, Nanticoke New Nuclear Power Plant – Review Panel Documents,
online: http://www.ceaa.gc.ca/050/details-eng.cfm?cear_id=43757.
21 Ontario Power Generation, Darlington New Build – Project Overview (24 July 2009), online:
http://www.opg.com/power/nuclear/darlington/d_overview.asp [OPG Darlington Overview].
22 Bruce Power, “Bruce Power to focus on additional refurbishments at Bruce A and B - Bruce C and Nanticoke
new build applications withdrawn,” Bruce Power News Releases (23 July 2009), online:
http://www.brucepower.com/pagecontent.aspx?navuid=1211&dtuid=84013.
23 Ontario Ministry of Energy and Infrastructure, “Ontario Suspends Nuclear Procurement,” Ministry of Energy
and Infrastructure News Releases (29 June 2009), online:
http://www.mei.gov.on.ca.wsd6.korax.net/english/news/?page=news-releases&body=yes&news_id=53.
24 OPG Darlington Overview, supra note 21.
25 See, for example, T. Rosemary Yeremian, “Three perspectives on energy demand and the manufacturing sector:
The Good, the Bad and the Unanticipated (2009), online: http://www.strategicinsights.ca/downloads/09-04Article-3-Perspectives-on-Energy-Demand.pdf.
26 See Canadian Nuclear Safety Commission, online: http:www.cnsc-ccsn.gc.ca/eng/about/index.cfm.
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The Canadian Environmental Assessment Agency is a federal body under the Ministry of
the Environment that administers the Canadian Environmental Assessment Act (“CEAA”)
and coordinates comprehensive and multi-jurisdictional EA processes.27 The agency’s role
is purely administrative and it has no power to resolve substantive issues or make final
EA decisions.28
A NNPP also requires several other permits and approvals from various government
ministries. Bruce Power indicated, for example, that its Kincardine project would require
at least 11 permits and approvals from four different regulators.29 Some of the main
federal and Ontario environmental and regulatory approvals are described below.
A NNPP typically requires, among other authorizations from the CNSC, a license to
prepare the site (for construction), a license to construct and a license to operate.30 In
considering an application for a license to prepare the site, the goal of the CNSC is to
ensure that the site characteristics that may have an impact on health, safety, security
and the environment have been identified, and that these characteristics can and will be
taken into consideration in the design, operation and decommissioning of the proposed
NNPP. After holding a public hearing, where all parties (the applicant, CNSC staff and
intervenors) have an opportunity to participate, the CNSC Commission decides whether
to issue a license to prepare the site.
In assessing a license-to-construct application, the CNSC considers whether the proposed design of the NNPP conforms to regulatory requirements and will provide for the
safe operation on the designated site over the proposed life of the facility. The application
must include extensive supporting information, such as: a proposed design for the
NNPP that takes into consideration the physical and environmental characteristics of
the site; a preliminary safety analysis report (which shows the adequacy of the design);
environmental baseline data for the site and surrounding area; measures to mitigate any
environmental, health or safety effects that may arise from the construction, operation
or decommissioning of the NNPP; information on the potential releases of nuclear
substances and hazardous materials and proposed measures to control them; and programs
and schedules for recruiting and training operations and maintenance staff.
Prior to issuing a license to operate a NNPP, the CNSC determines whether the NNPP
27 Meinhard Doelle, The Federal Environmental Assessment Process: A Guide and Critique (Markham, Ontario:
LexisNexis, 2008) at 97.
28 Ibid.
29 The Kincardine NNPP that would have required at least the following permits or approvals from the specified
regulator: EA approval under the CEAA and license to prepare a site, license to construct a nuclear facility,
license to operate a nuclear facility, license to decommission a nuclear facility and license to abandon a nuclear
facility under the Nuclear Safety and Control Act [NSCA] 1997, c. 9, all to be issued by the CNSC; certificate
of approval for industrial sewage and certificate of approval for air and noise under the Environmental
Protection Act R.S.O. 1990, c. E.19 and a permit to take water under the Ontario Water Resources Act R.S.O. 1990,
c. O.40, all to be issued by the Ontario Ministry of the Environment; archeological clearance under the Ontario
Heritage Act R.S.O 1990, c. O.18 to be issued by the Ontario Ministry of Culture; and an approval under the
Lakes and Rivers Improvement Act R.S.O. 1990, c. L.3. to be issued by the Ontario Ministry of Natural
Resources, online: http://www.ceaa-acee.gc.ca/050/documents_staticpost/cearref_25738/133v2-1a.pdf
[Bruce Power’s EIS].
30 See, for example, NSCA, s. 26(f ).
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has been constructed in accordance with the approved design, and that the systems,
structures and components important to safety are functioning reliably. An initial
conditional operating license is typically issued to authorize the nuclear fuel loading,
reactor start-up, and powering-up operation in steps up to the design rating of the plant.
All the relevant commissioning tests must be satisfactorily completed before conditions
are satisfied and the permanent license to operate is issued.31
In addition to the CNSC authorizations described above, an NNPP in Ontario would
typically require a permit to take water under Ontario Water Resources Act32 and certificates
of approval for industrial sewage works and air emissions under the Environmental
Protection Act 33 prior to construction and operation. A permit to take water is generally
required for any new water taking from surface or ground waters of more than 50,000
litres from a location in Ontario in any day (including for service water and cooling
water systems for a NNPP). A certificate of approval for industrial sewage works is
generally required for cooling water and other sewages to drain or be discharged directly
or indirectly to surface or ground water in Ontario.34 An air certificate of approval is
typically required for any construction or operation of any equipment or thing that may
discharge or from which may be discharged a contaminant (which can include substances,
heat, sound or radiation) into the natural environment (other than water) in Ontario and
would likely be required due to a NNPP’s air emissions.35 For example, Bruce Power’s
NNPP’s construction and operation were expected to emit nitrogen oxides, sulphur
dioxide, carbon dioxide and particulate matter.36
In addition to regulating NNPPs, the federal government is involved in regulating nuclear
wastes from power plants. Currently, Canada does not have in place or approved a long-term
nuclear fuel waste repository. The Nuclear Waste Management Organization (“NWMO”)
was established in 2002 in accordance with the federal Nuclear Fuel Waste Act to assume
responsibility for the long-term management of Canada’s used nuclear fuel and to develop
a storage facility, which is expected to take the form of a deep geologic repository.37
While Canada has municipal governments, they are not typically directly involved in
nuclear regulation or assessing and managing its potential impact on the environment.
However, municipal governments largely regulate land use planning and zoning matters,
which can of course affect NNPPs. Municipalities may also participate in EA and other
31 CNSC, Licensing Process for New Nuclear Power Plants in Canada (May 2008) at s. 4.2, online:
http://nuclearsafety.gc.ca/pubs_catalogue/uploads/I0756_R1_e.pdf> [CNSC NNPP Licensing].
32 R.S.O. 1990, c. O.40 [OWRA].
33 R.S.O. 1990, c. E.19 [EPA].
34 OWRA, supra note 32 at s. 53. For more information, please see Ontario Ministry of the Environment, Guide for
Applying for Approval of Industrial Sewage Works under s. 53 of the Ontario Water Resources Act, R.S.O. 1990
(November 1999).
35 EPA, supra note 33. For more information, please see the Air Pollution – Local Air Quality Regulation, O.
Reg. 419/05 and Ontario Ministry of the Environment, Guide to Applying for Approval (Air & Noise) under s. 9
of the Environmental Protection Act, R.S.O. 1990 (November 2005).
36 Bruce Power, Air Quality and Noise - Technical Support Documents (August 2008) at 140-141, online:
http://www.ceaa-acee.gc.ca/050/documents_staticpost/cearref_25738/133v2-4a.pdf.
37 See Canadian Environmental Assessment Agency, Report of the Nuclear Fuel Waste Management and Disposal
Concept Environmental Assessment Panel (February 1998), http://www.ceaa.gc.ca/010/0001/0001/0012/0001/
report_e.htm.
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regulatory processes. Due to the nature of municipalities role in EAs and other regulatory
processes for NNPPs in Canada, this paper does not focus on municipalities.
C. EA Processes
The CEAA is the major environmental statute which governs federal EAs in Canada. One
of the main purposes of the CEAA is “to ensure that projects are considered in a careful
and precautionary manner before the federal authorities take actions in connection with
them, in order to ensure that such projects do not cause significant adverse environmental
effects”.38 The CEAA regime encourages project proponents to mitigate such effects as
much as economically and technically feasible.39 It also encourages meaningful public
participation in the EA process and particular engagement with Aboriginal communities.40
In carrying out their obligations under the CEAA, responsible authorities are to ensure that
they do so in a coordinated manner with a view to eliminating unnecessary duplication
in the EA process.41
Sections 5, 18, 21 and 29 of the CEAA, together with the Law List Regulations,42 contain
the key elements for determining whether a federal EA is required and, if so, what level
of assessment must be conducted. Depending on the nature of the project and risk of
environmental effects, project EAs begin as either less stringent “screenings” or more
in-depth “comprehensive studies” and can then be referred, if appropriate, to a review
panel or (rarely) a mediator. In the case of the proposed construction of a NNPP, the
CEAA and the Comprehensive Study List Regulations require that a comprehensive study
or review panel – as opposed to the simpler EA screening process – be undertaken for
the project if it has a capacity of greater than 25 MW.43 The NNPPs proposed by Bruce
Power and OPG all began as comprehensive studies and were referred by the Minister of
Environment to review panels.
A comprehensive study involves scoping the project, assessing its environmental effects,
reporting on the results of the assessment, and making EA process and approval decisions.
It also requires public consultation with respect to the proposed scope of the project (for
the purposes of the EA), the factors to be considered in the EA and the ability of the
comprehensive study to address issues relating to the project and mandatory follow-up.
A public review period is also required to give individuals and other interested parties
an opportunity to address the adequacy of the EIS prepared by the NNPP proponent.44
In addition, public hearings must be conducted regarding the proposed project’s
environmental effects.
38
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44

CEAA, supra note 2 at s. 4(1)(a).
Ibid. at s. 16.(1)(d).
Ibid. at s. 4.(1)(b.3) and (d).
Ibid. at s. 4(1)(b.1).
Law List Regulations, SOR/94-636, online: http://laws.justice.gc.ca/en/C-15.2/SOR-94-636/index.html.
Comprehensive Study List Regulations, supra note 2.
In the case of the Bruce Power NNPP, the duration of the public review process was determined under the
Joint Review Panel Agreement to be a maximum of 6 months. See Canadian Environmental Assessment
Agency, “Instructions for the Public Review of Bruce Power’s Environmental Impact Statement and Application
for a License to Prepare a Site,” Joint Review Panel Agreement for the Bruce Power New Nuclear Power Plant
Project, online: http://www.ceaa.gc.ca/050/documents/29723/29723E.pdf.
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Scoping a project appropriately is essential to an effective EA process. Section 15 of the
CEAA requires the government to determine the scope of the project to be assessed as
part of the EA, while Section 16 of the CEAA outlines the factors to be considered in an
EA, including the scope of environmental effects of the project, their significance, public
comments, and the effectiveness of mitigation strategies. The EA scope must be neither
too narrow (i.e., not assessing the full environmental effects of the NNPP), nor too broad
(i.e., assessing minor or irrelevant matters). In addition, comprehensive studies must
consider the purpose of the project, project alternatives, the need for a follow-up program,
and the impact of the project on the sustainable management of renewable resources.45
During the scoping process for a comprehensive study, the Minister of the Environment
may refer a project to a review panel under the CEAA if he or she is uncertain whether
it is likely to have negative environmental effects that cannot be mitigated or if there
is a high level of public concern.46 The substantive elements of an EA conducted for
a review panel are generally the same as for comprehensive studies, except that the
ultimate decision is made by the Governor-in-Council, which is effectively the federal
government’s Cabinet.47
While it is not explicitly expressed in the CEAA, there is a growing recognition in the
federal government of the need for regulatory streamlining. For example, in April 2007,
the federal government announced a Cabinet Directive on Streamlining Regulation with
the purpose of creating a “more effective, efficient and accountable regulatory system.”48
Since the constitutional jurisdiction regarding environmental matters is split between the
federal and provincial governments in Canada,49 a NNPP may also trigger a provincial
EA (depending on where the NNPP is to be located). While the EA requirements
sometimes vary significantly between provinces, the underlying concepts are similar. If
a NNPP triggers a provincial EA, the issues to be addressed in the EA process would
typically become the focus of discussion and negotiation between the proponent and the
provincial authority responsible for the EA.50 Notwithstanding that the EA procedures
differ between provinces, some level of public involvement is usually encouraged for all
large projects,51 and it would be surprising for some level of public participation not to be
required as part of an EA process for a NNPP.
CEAA and certain provincial EA regimes also provide for the harmonization of EAs
when a project is to be assessed by multiple EA regimes.52 The federal government has
45
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50
51
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CEAA, supra note 2 at s. 16.
CEAA, supra note 2 at s. 29.
For an illustration of the steps in the review panel process, please see Appendix I.
Government of Canada, Cabinet Directive on Streamlining Regulation (1 April 2007), online:
http://www.tbs-sct.gc.ca/ri-qr/directive/directive01-eng.asp.
Jamie Benidickson, Environmental Law, 2d ed. (Toronto: Irwin Law Inc., 2002) at 25-27.
Ibid. at 226.
Ibid. at 227.
See CEAA, supra note 2 at s. 4(1)(b.2), which indicates that one of its purposes is “to promote cooperation and
coordinated action between federal and provincial governments with respect to environmental assessment
processes for projects”. See also CEAA, supra note 2 at ss. 40-42. For harmonization provisions in provincial
EAs, see, for example, Ontario’s Environmental Assessment Act, R.S.O. 1990, Chapter E.18, s. 3.1.

also entered into agreements with certain provinces (including Alberta, Ontario and
Saskatchewan) to facilitate EAs.53
That said, some provincial EA regimes may not be triggered by a NNPP. Most notably,
the Ontario government has indicated to the CNSC that no mandate exists to make
NNPPs subject to Ontario’s EA regime.54 Because of the strong federal regulatory role
in NNPPs, together with the Ontario government indicating that it does not have a
mandate to conduct an EA on NNPPs, this paper focuses on the federal EA process.
Proactive Streamlining
Effectively conducting an EA of a proposed NNPP presents a number of significant
challenges. NNPPs are often large, complex undertakings with the potential – and the
perception of the potential – for significant adverse environmental effects. NNPPs also
tend to generate strong positive and negative reactions, and since there are relatively few
NNPPs constructed or proposed for construction in any one jurisdiction – when they do
materialize – they are novel and naturally attract more interest.
Given the risks associated with NNPPs,55 and the public concern stemming from the
nuclear accidents at Chernobyl and Three Mile Island, there is a fairly well entrenched
group of organizations (often pejoratively referred to as the “anti-nukes”) that
aggressively advance the position that NNPPs of any kind pose an unacceptable risk to
the environment.56 It is challenging to design, administer and manage an EA process
with the strong and divergent stakeholder views that an NNPP often engenders. The
range of sometimes very strong views on the construction of a NNPP become manifest in
the public participation phases of the EA process. As a consequence, EA regulators and
facilitators are faced with the difficult task of acknowledging and considering stakeholder
concerns in a process where some stakeholders will be bitterly disappointed with any EA
approval, no matter how otherwise meritorious the NNPP is. One of the implications of
53 Canadian Environmental Assessment Agency, “Federal-Provincial/Territorial EA Cooperation Agreements”
(9 July 2009), online: http://www.ceaa-acee.gc.ca/default.asp?lang=En&n=CA03020B-1#1.
54 Bruce Power’s EIS, supra note 29.
55 For example, the JRP for the Bruce Power NNPP at Kincardine was responsible for reviewing, among many
other aspects of the project, the potential environmental effects of the following: clearing vegetation; stripping
top soil; drilling and blasting to create sampling wells; infilling of McPherson Bay (Lake Huron) involving
installation of coffer dams, dewatering, excavation and blasting; construction of a docking facility; building roads
for heavy equipment; management of hazardous substances; installation of towers and transmission lines
between the power block, the switchyard and the provincial grid system; installation of plant components,
such as reactor components, steam generators, and turbines; fuelling of reactor; nuclear safety systems; on-site
transportation and handling of fuel, including defueling and refueling of the reactor; management of low and
intermediate waste and spent fuel waste within the reactor building, and the transfer of wastes for interim
or long-term storage; removal of fuel from reactor and transfer of fuel and associated wastes to interim or
long-term licensed storage facilities; decontamination of plant; demolition of building; and site restoration:
Canadian Environmental Assessment Registry, “Appendix: Terms of Reference for the Review,” Agreement
to Establish a Joint Review Panel for the New Nuclear Power Plant Project by Bruce Power within the Municipality
of Kincardine, Ontario (22 August 2008), online: http://www.ceaa-acee.gc.ca/050/DocHTMLContainer_e.
cfm?DocumentID=28532 [Bruce Power Kincardine JRP Agreement].
56 See, for example, Greenpeace Canada, Campaign: End the Nuclear Threat, online: http://www.greenpeace.org/
canada/en/campaigns/end-the-nuclear-threat; Public Citizen, The Case Against Nuclear Power, online:
http://www.citizen.org/cmep/energy_enviro_nuclear/nuclear_power_plants/; and Union of Concerned
Scientists, The Good, the Bad, and the Ugly: How the Nuclear Power Industry Handles Safety, online:
http://www.ucsusa.org/nuclear_power/nuclear_power_risk/safety/the-good-the-bad-and-the.html.
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stakeholder dissatisfaction with the EA process or the final decision is that judicial review57
(an appeal to the Courts) may be sought, which can significantly delay a project.
Finally, due to the relative rarity of NNPP proposals, EA decision-makers do not have
a great depth of experience that can be drawn on as a guide. For example, in the last five
years, the Canadian Environmental Assessment Agency received EA proposals for 92
wind farms, but only three proposals for NNPPs.58 In addition, proposals for NNPPs
require significant cost and resource investments prior to and during the EA process, and
the community which will rely on the electricity generated by the NNPP is typically very
large. Thus, EAs for NNPPs are “high stakes” events both for proponents and the ratepayers that will rely on the power.
In light of the challenges with EAs generally, governments and regulators are beginning to
undertake proactive streamlining. Considering the number and complexity of environmental
and safety issues which arise when assessing a NNPP and the wide range of public opinion
regarding its siting, construction and operation, relying on a reactive approach to resolve
potential impediments to EA processes for NNPPs is not a prudent approach.
Current Streamlining Approaches for Nuclear EAs
Canada has improved its nuclear EA process in recent years by implementing several
streamlining initiatives, some of which are described below.
A. Major Projects Management Office
The Major Projects Management Office (“MPMO”) was established in 2007 to improve
the performance of the federal regulatory system for major natural resource projects,59
which by definition include NNPPs. The term “major resource project” is defined under the
Cabinet Directive on Improving the Performance of the Regulatory System for Major Resource
Projects as a large resource project that is subject to a comprehensive study, a panel review or
a large or complex multi-jurisdictional screening under the CEAA.60 As indicated above,
NNPPs with a production capacity over 25 MW are required to undergo a comprehensive
study under the CEAA, so they fall within the jurisdiction of the MPMO.61 To date, the
MPMO has assisted with 53 major resource projects, including three proposed NNPPs
and OPG’s proposed deep geologic repository for the long term management of lowand intermediate-level radioactive wastes. Other kinds of projects that have been assisted
by the MPMO include oil sands projects, offshore oil developments, and uranium, gold
and copper mines.62
57 Under the Federal Courts Act, R.S.C. 1985, c. F-7, an application may generally be made to the Federal Court
of Canada by anyone directly affected by an EA decision provided that the application is made within 30 days
(or a longer period allowed by the court) after the decision was communicated to such person. On an
application, the Federal Court may, among other things, declare invalid, set aside or refer back for determination
(with directions) a decision, order act or a review panel or certain other federal authorities.
58 See Canadian Environmental Assessment Registry, online http://www.ceaa-acee.gc.ca/050/output-eng.
cfm?nav=2.
59 Major Projects Management Office, Cabinet Directive on Improving the Performance of the Regulatory System for
Major Resource Projects, online http://www.mpmo-bggp.gc.ca/documents/directive-eng.php.
60 Ibid.
61 Comprehensive Study List Regulations, supra note 2.
62 MPMO Tracker - Project List, http://www2.mpmo-bggp.gc.ca/MPTracker/projectlist-listedeprojet.aspx?lang=en.
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The MPMO has a two-fold mandate: 1) to provide overarching project coordination, management and accountability for major resource projects within the context of the existing
federal regulatory review process; and 2) to research and identify options that drive further
performance improvements to the federal regulatory system for major resource projects.
One of the goals of the MPMO is to ensure that there is a clear, consistent and
coordinated federal approach to the review of major resource projects. The MPMO is not
intended to replace or duplicate the Canadian Environmental Assessment Agency’s role
in coordinating EAs. Rather, the MPMO is intended to work in collaboration with the
agency and other federal departments and agencies on key aspects of each project review
from the pre-environmental assessment phase, through the environmental assessment
stage, to regulatory permitting and authorizations required for operations to commence,
and on to follow-up monitoring.
The MPMO has requested that federal regulatory agencies improve their processes to
achieve a 24-month regulatory review, from the initiation of an EA to the issuance of
a license.63 For panel reviews of NNPPs (which, as indicated above, are more elaborate
assessments than comprehensive studies), the CNSC has made a “commitment to the
MPMO for the Panel Review of a New Nuclear Power Plant project [to] span between
30 and 36 months from the receipt of the project description by the MPMO to the
potential issuance of the first license by the CNSC.”64 Atomic Energy of Canada Limited
– a Canadian nuclear developer – has said that the commitment was “appreciated” and
called it a “reasonable time period.”65
The MPMO coordinates project agreements and timelines between federal departments
and agencies and publicly tracks and monitors the federal regulatory review process of
all of these projects. It also facilitates early engagement between proponents and federal
authorities to support a more timely and efficient EA and regulatory review process. For
example, the MPMO organizes pre-application meetings between proponents and the
CNSC and facilitates discussion of issues that may arise in the preparation of a project
description (such as information requirements, the identification of any likely federal
regulatory approvals required for the project to proceed) and proponent questions related
to the EA and regulatory review process. In addition, the MPMO has produced the
Guide to Preparing a Project Description for a Major Resource Project66 in order to help
proponents submit complete and high-quality applications. Since incomplete applications
are often the source of delays, the goal of the MPMO’s detailed guide is to facilitate a
more predictable and timely EA and regulatory review process. The federal government
is hopeful that the MPMO will help reduce timeframes for environmental review and
63 Canadian Nuclear Safety Commission, Process Improvement Initiatives for Screening Environmental Assessments
at the CNSC, at 4, online http://www.suretenucleaire.gc.ca/eng/pdfs/Draft%20EA%20Screening_e.pdf
[CNSC Initiatives].
64 Ibid. at 37.
65 Atomic Energy of Canada Limited, Letter to CNSC Re: Public Comment on Draft Improvement Initiatives for
Screening Environmental Assessments at the CNSC (18 July 2008), online: http://www.cnsc-ccsn.gc.ca/eng/pdfs/
AECL%20Comments%20for%20Draft%20CNSC%20EA%20Screeing%20Process.pdf.
66 MPMO, Guide to Preparing a Project Description for a Major Resource Project (December 2008), online: 		
http://www.mpmo-bggp.gc.ca/desc/guide-eng.php.
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permitting of major natural resource projects from over four years to an average of
approximately two years.67
The MPMO has had responsibility for overseeing the federal regulatory approval process
of the three recent proposed NNPPs. As noted earlier, Bruce Power filed a Notice of
Commencement with the MPMO in February 2007 to construct and operate an
NNPP in Kincardine.68 In the 18 months until the project was cancelled, Bruce Power
had advanced to the post-EIS additional information request stage, which as shown in
Appendix I is approximately half way through the review panel process steps. In the 5
months since OPG filed its Darlington NNPP Notice of Commencement, OPG has
progressed to the pre-EIS guidelines stage, which is approximately a third of the way
through the necessary steps.69
The MPMO also provides analysis and advice for short- and longer-term solutions to
improve the federal regulatory and legislative framework for major resource projects.
For example, it assisted in the preparation of two CNSC reports focusing on “Licensing
Processes for NNPPs in Canada”70 and “Process Improvement Initiatives for Screening
Environmental Assessments at the CNSC”.71 Among other things, the reports advocate
streamlining review of NNPPs by integrating EA and licensing processes under joint
review panels and providing detailed guidance for NNPP proponents to ensure that
applications are comprehensive and complete so that the CNSC’s assessment can be as
effective and efficient as possible.
B. Review Panel Terms of Reference
Under the Canadian federal EA process, a review panel’s terms of reference (the “Terms
of Reference”) are one of the key foundations for an effective project hearing,72 since the
Terms of Reference define the scope and procedure of assessment for a particular EA.
To achieve an effective, a streamlined EA, it is essential that the Terms of Reference be
appropriately tailored. In the 1980s and 1990s, Ontario’s EA process was not infrequently
bogged down by lengthy hearings and appeals due to various EA scoping issues, including
disputes about what needed to be assessed as alternatives to the project.73 As a result of this,
considerable attention has been paid to the appropriate scoping of Terms of Reference.
67 Government of Canada, “Regulatory Improvement Initiative - Major Projects Management Office and Capacity
Funding,” Reports and Publications - Regulatory Improvement Initiatives Across Canada, online: http://www.
mpmo-bggp.gc.ca/documents/initiatives-eng.php.
68 Major Projects Management Office, “Bruce Power New Nuclear Power Plant,” MPMO Tracker, online:
http://www2.mpmo-bggp.gc.ca/MPTracker/Project-Projet-01.aspx?PID=64.
69 Major Projects Management Office, “Darlington Nuclear Power Plant,” MPMO Tracker, online:
http://www2.mpmo-bggp.gc.ca/MPTracker/Project_Projet.aspx?PID=85.
70 CNSC NNPP Licensing, supra note 31.
71 CNSC Initiatives, supra note 63.
72 See, for example, Lake Ontario Waterkeeper, Letter to Canadian Environmental Assessment Agency Re: Joint
Review Panel Agreement and Terms of Reference, CEAR reference number 07-05-25738 (18 June 2008), online:
http://74.125.95.132/search?q=cache:d-b91qP7BpMJ:www.acee-ceaa.gc.ca/050/documents/37832/37832E.pdf
+ceaa+TOR&cd=8&hl=en&ct=clnk&gl=ca.
73 See, for example, Douglas Baker and Darryl Shoemaker, “Environmental Assessment and Aggregate Extraction
in Southern Ontario: The Puslinch Case,” The Environmental Assessment and Planning in Ontario Project
(1995) at 19, online: http://www.fes.uwaterloo.ca/research/asmtplan/pdfs/Ontario_3.pdf.
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In connection with a NNPP undergoing a review panel assessment, Section 15 of the CEAA
requires the Minister of the Environment, after consulting with the CNSC, to determine
the scope of the project to be assessed as part of the EA. Since the generation of nuclear power
produces nuclear waste, one question that arises is, to what extent should the long-term
management and storage of nuclear waste be addressed in the context of a particular
EA for a NNPP.
This is one of the most significant potential impediments that could arise for a NNPP in
scoping the EA. Currently, Canada – like most jurisdictions – does not have a long-term
nuclear fuel waste repository in place or that has received an EA approval so if the NNPP
proponent was required to environmentally assess a disposal proposal that is not likely
ready for such an assessment, it would likely be a difficult, if not an impractical, task.
The CEAA encourages a careful and precautionary assessment of all potential significant
environmental risks of the project.74 According to the precautionary principle, the absence
of full scientific certainty shall not be used as a reason to postpone decisions where there
is a risk of serious or irreversible harm.75 On the other hand, the CEAA also encourages
authorities to eliminate unnecessary duplication.76 Considering that NWMO is already
responsible for long-term nuclear waste management in Canada, it would be duplicative and
potentially premature to assess such management as part of an individual NNPP’s EA.
The EA scope for Bruce Power’s Kincardine project only required certain issues related
to long-term nuclear waste management and storage related to the NNPP to be assessed.
More specifically, the Terms of Reference stated that “[t]he Parties shall require the
Proponent to prepare the Environmental Impact Statement (EIS)77 in accordance with
the Environmental Impact Statement Guidelines issued by the Minister” in order to
inform their assessment, and the EIS guidelines stated as follows:
...the EIS must present the proponent’s proposed plan for the disposition of all radioactive and hazardous wastes and used fuel. The proponent’s activities related to the site preparation, construction, operation,
decommissioning and abandonment of low and intermediate level
waste management facilities, and used fuel storage facilities, must be
described. Where this plan identifies that radioactive or hazardous
wastes or used fuel are expected to be managed by an organization other
than the proponent, the EIS must describe at a conceptual level the
methods that can be used to ensure that these materials are managed in
a manner that protects health, safety and the environment.78
74 CEAA, supra note 2 at s. 4.(1)(a).
75 Environment Canada, A Canadian Perspective on the Precautionary Approach/Principle, online:
http://www.ec.gc.ca/econom/pamphlet_e.htm.
76 CEAA, supra note 2 at s. 4.(1)(b.1).
77 Bruce Power Kincardine JRP Agreement, supra note 55 at Part II(2).
78 Canadian Environmental Assessment Agency, “Waste and Used Fuel Management,” Guidelines for the
Preparation of the Environmental Impact Statement for Bruce Power’s New Nuclear Power Plant Project
(August 2008) at 24, online: http://www.ceaa-acee.gc.ca/050/documents/28529/28529E.pdf.
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The OPG Terms of Reference and EIS guidelines for the Darlington NNPP were
similarly scoped. While the Terms of Reference defined operations of the project to
include management of all conventional and radioactive wastes, OPG was only to be
assessed under the Terms of Reference for the construction and management of a low
and intermediate level waste management facility, and for the management of spent fuel
waste while it was within the reactor building.79
Assuming this approach is not successfully challenged through judicial review, scoping
review panels’ Terms of Reference and EIS guidelines regarding long-term management
of nuclear fuel waste appears to be a reasonable and practical approach to balancing the
various considerations involved, with the very real benefit of streamlining the review and
approval process.
C. Joint Review Panel Process
Ordinarily in Canada, the EA process precedes the licensing process for a proposed nuclear
project. Typically, EA and licensing processes have several overlapping requirements, such
as submitting technical documents, identifying potential environmental and health and
safety effects of the project and corresponding mitigation measures to be taken, performing
a technical review to determine the likelihood of significant adverse environmental effects
of the project and presenting the findings and recommendations of CNSC staff to the
CNSC commission.
To eliminate duplication of these procedures, the CNSC uses a “joint” review panel that
allows the processes for EA and licensing to prepare a site to be conducted concurrently.80
While most joint review panels in Canada generally refer to a combination of federal
and provincial EA authorities, in the nuclear context, the term “joint review panel” also
refers to a wholly federal panel, comprised of members of the CNSC commission and
temporary members appointed by the Minister of the Environment, which conduct EA
and licensing processes simultaneously.
Under this joint review panel process, the NNPP proponent’s technical EA information
and licensing documentation can be reviewed by government agencies and the public
through a single process.81 A single body – the joint review panel – can then make an
efficient series of decisions, first on the EA under CEAA and next on the license under
the Nuclear Safety and Control Act (“NSCA”).82
79 Canadian Environmental Assessment Registry, “Appendix: Terms of Reference for the Review,” Agreement
to Establish a Joint Review Panel for the New Nuclear Power Plant Project by Ontario Power Generation
(Darlington) within the Municipality of Clarington, Ontario ( January 2009), online: http://www.ceaa-acee.
gc.ca/050/documents/32058/32058E.pdf [OPG Darlington JRP Agreement] (“Operations would involve
activities required to operate and maintain the Darlington NNPP, including management of all conventional
and radioactive wastes…The project also includes the following shared facilities between reactors: … Low and
Intermediate Level Waste Management Facility (on or off-site) … Ancillary activities that may be required
include the transportation of low and intermediate level waste to be managed offsite at an appropriate
licensed facility … Operation and maintenance activities can be categorized as follows: … management of low
and intermediate waste and spent fuel waste within the reactor building, and the transfer of wastes and used fuel
for interim or long-term storage”).
80 CNSC NNPP Licensing, supra note 31 at s. 4.2.1.1.
81 CNSC Initiatives, supra note 63.
82 (1997), c. 9. For an illustration of these steps in the joint review panel process, please see Appendix II.
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The CNSC considers the coordinated review of EA and licensing documents under the
joint review panel process to be more efficient and effective than the usual sequential
approach because it eliminates duplication. According to the CNSC, the joint review panel
process also places less strain on CNSC resources (such as CNSC staff and commission)
and the resources of proponents and intervenors. This process has been used for OPG’s
NNPP, Bruce Power’s NNPP and OPG’s Deep Geologic Repository.83
A similar initiative to combine EA and licensing processes, called the “Integrated Approach,” has been formally adopted by the CNSC as a strategy to streamline its screeninglevel EAs.84 The “Integrated Approach” applies a concurrent or parallel review of technical
EA information and licensing documentation. It aims to provide the CNSC commission
with one consolidated document containing the EA Screening Report and the License
Application Assessment Document for the proposed project, so that the commission can
make an efficient series of decisions. The CNSC anticipates that switching to concurrent
review for these less-complex projects will result in a reduction of time to approval of
approximately 323 to 374 days per project.85
Streamlining Initiatives from Ontario’s GEA
Ontario’s new GEA, although not applicable to nuclear projects, is a recent example of
an approval streamlining initiative that could be usefully applied in the NNPP context.
Among other things, the GEA combines formerly separate approvals (to reduce the
number of approvals required), creates service time guarantees for the regulatory process
and limits the scope of appeal rights. Through these and other measures, the GEA aims
to facilitate the development of renewable energy in Ontario and create “green” jobs.
In discussing the GEA, the Ontario government repeatedly indicated that a “not in my
backyard” (commonly referred to as “NIMBYism”) attitude was not sufficient reason to
stop or delay the development of sound renewable energy projects.86 This resulted in the
government implementing several initiatives to reduce the opportunity for NIMBYism
both by municipalities and individuals some of which are described below. The GEA
measures resulted from a holistic approach to facilitate renewable energy projects and
such an approach in itself could be usefully applied in the nuclear context.
A. Fewer Approvals
One of the principal goals of GEA is to create a “one stop streamlined approvals process,”87 because the Ministry of Energy and Infrastructure had noted that the number
83 See Bruce Power Kincardine JRP Agreement, supra note 55 at s. 2.1; OPG Darlington JRP Agreement, supra note 79
at s. 2.1; and Canadian Environmental Assessment Agency, Agreement to Establish a Joint Review Panel for the
Deep Geologic Repository Project by Ontario Power Generation Inc. within the Municipality of Kincardine, Ontario
(30 July 2009), at s. 2.1, online: http://www.ceaa-acee.gc.ca/050/documents/37943/37943E.pdf.
84 CNSC Initiatives, supra note 63 at 4.
85 Ibid.
86 See The Canadian Press, “McGuinty warns Ont. won’t tolerate ‘NIMBYism’ in green energy projects” OilWeek
(10 February 2009), http://www.oilweek.com/news.asp?ID=21113: Rob Ferguson and Leslie Ferenc, “McGuinty
vows to stop wind-farm NIMBYs” The Toronto Star (11 February 2009), http://www.thestar.com/News/Ontario/
article/585591; and Robert Benzie, “McGuinty’s ‘NIMBY’ ban sparks rebellion” The Toronto Star (5 June 2009),
online: http://www.thestar.com/news/ontario/article/645977.
87 Ontario Ministry of Energy and Infrastructure, Ontario’s Green Energy Act - Our Path to a Green Economy and a
Cleaner Environment, online: http://www.mei.gov.on.ca/english/energy/gea/.

67

of bureaucratic hurdles were slowing the development of renewable energy. The GEA
therefore combined several approvals that applied to renewable energy projects into the
issuance of a single “renewable energy approval.”88 It also exempted renewable energy
projects from municipal zoning bylaws, site plan control by-laws, demolition control bylaws and other provisions of the Planning Act89 and the associated appeal process involving
the Ontario Municipal Board, all of which were considered to be sources of uncertainty
and delay.90 While the GEA does not achieve a true “one-window, single super-permit”
scenario, it does significantly reduce the number of environmental and other regulatory
approvals required for renewable energy projects.
Since much of the GEA regime has not yet come into force yet, it is premature to assess
the extent to which the reduction in the number of environmental and other approvals
will expedite the approval process for renewable energy projects.
In the Canadian nuclear context, while there appears to be some potential for streamlining
the number of environmental and regulatory approvals, several factors would likely
minimize the potential benefits that would be realized from a super-permit for NNPPs.
For example, since there are relatively few NNPP proposals, the efficiency developed from
experience and repetition may be significantly less than wind farms or other frequently
reviewed projects. In addition, the creation of the MPMO and CNSC’s usage of the
joint review panel process may already have realized some of the benefits that may be
associated with a super-permit approach.
B. Service Time Guarantees
Because delays in the regulatory process represent a significant cost for proponents
and for the public and may ultimately jeopardize projects, service time guarantees have
great potential.
While the MPMO has tried to set service timelines and use public accountability to
encourage timely regulatory reviews, the Ontario government has attempted to stimulate
green energy projects by providing a commitment to service time for renewable energy
projects. The GEA encourages Ontario regulators to reach decisions regarding renewable
project proposals within 6 months91, as compared to current waiting times of more than
1 year.92 However, the GEA does not provide recourse for project proponent or even a
mechanism for seeking such recourse (and thus, these commitments are not enforceable).
88 See, for example, section 47.3 of the EPA.
89 R.S.O. 1990, c. P.13.
90 David Crocker and Zoe Thomas, “’One window, one permit’: New approvals process under Ontario’s Green
Energy Act” (May 2009) 1(2) The Journal of Policy Engagement, online: http://members.peo.on.ca/index.cfm/
document/1/ci_id/32570/la_id/1.
91 Ministry of Energy and Infrastructure, Notes for Remarks by The Honourable George Smitherman, Minister of
Energy and Infrastructure (23 February 2009), online: http://www.mei.gov.on.ca.wsd6.korax.net/english/news/?p
age=speeches&speech=20090223.
92 See Deloitte, Ontario’s new green energy act: New legislation removes barriers to the development of renewable energy
(24 March 2009), online: http://www.deloitte.com/view/en_CA/ca/services/financialadvisory/article/2fc8bf29bff
f0210VgnVCM100000ba42f00aRCRD.htm.
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Moreover, in its submission on the GEA, the Ontario Bar Association (“OBA”) emphasized
that the service guarantee would not be of much value if it was to be applied in the same
way as previous service time “guarantees” provided by the Ministry of the Environment
(“MOE”), such as O. Reg. 153/04 (Records of Site Condition) and Section 7.9 of the
Ministry’s Records of Site Condition guide.93 In particular, the MOE repeatedly starts and
stops the clock during the review process (e.g., the clock stops when the MOE requests
additional information and starts again when it has received the requested information),
meaning that the actual review period is often considerably longer than the “guarantee”
and largely strips the guarantee of any real meaning.94
Participants in an MPMO regulatory efficiency workshop emphasized that more certainty regarding time requirements was essential to improving regulatory efficiency
of major resource projects. These participants suggested, for example, that it may be helpful to
establish time limits within the review panel agreements, which govern the review panel.95
In addition to providing real service guarantees, the terms associated with such guarantees
need to be practical to expedite the EA process. For example, if the responsible authorities
refuse to start the assessment process and the clock until they receive every piece of
information that the authority could possibly require (and, thus, requiring proponents to
provide more information than would be currently required under the existing EA regime
to avoid having to request any additional information), the service guarantee could have
the perverse result of lengthening the combined time of preparing for and completing the
regulatory process than would currently be required.
C. Limiting Appeal Rights
Appeals of EAs (whether to courts or administrative tribunals) can be slow, expensive and
uncertain. Ongoing appeals can result in extending project timelines to the point they are
no longer economically feasible. The GEA tries to mitigate this risk by imposing some
limitations on appeal rights to the administrative tribunal, the Ontario Environmental
Review Tribunal (“ERT”), to which appeals regarding renewable energy approvals are to
be made at first instance.
Most significantly, the GEA sets a high threshold for an appellant to meet in its appeal
of an approval – in short, the appellant must prove that the approved project will cause
“serious and irreversible harm” to the natural environment, plant or animal life, or human
health or safety. In addition, the GEA imposes a time line for the hearing – if the appeal
93 MOE. Record of Site Condition – A Guide on Site Assessment, the Cleanup of Brownfield Sites and the Filing
of Records of Site Condition. (October 2004), online: http://www.ene.gov.on.ca/envision/gp/4728e.pdf.
94 Ontario Bar Association, Submission on the Proposal for the Green Energy Act (26 March 2009) at 5, online:
http://www.oba.org/en/pdf/OBA_Bill150_GreenEnergyAct_Mar09.pdf. The OBA recommended that an
initial review of applications for completeness be carried out, and, once an application is accepted as complete,
then the Ministry should place an Environmental Bill of Rights notice, undertake its review, make its
determination on the basis of the information filed and post the decision notice, all within the period of the
service guarantee, with no stopping of the clock.
95 MPMO, Improvements to the Performance of the Federal Regulatory System - Issues and Scoping Workshop
(10 December 2008) at 6, online http://www.mpmo-bggp.gc.ca/documents/pdf/performance-eng.pdf.
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is not resolved within the timeframe set out in the regulations (currently proposed as 9
months), the original decision to approve is deemed confirmed.96
Some take the position that an overly strict limitation on appeal rights risks limiting the
effectiveness of public consultation and EA conflict management processes. For example,
there is some critique by community organizations (like Wind Concerns Ontario) that
the appeal restrictions under the GEA unduly limits opportunities for municipalities and
citizens to influence renewable energy projects.97
Notwithstanding, the apparently good intentions of the framers of GEA, the appeal
provisions may still lead to extra cost and delay for project proponents. Under the GEA,
any person resident in Ontario (who is not the project proponent) is entitled to an
administrative hearing by the ERT in respect of a decision regarding a renewable energy
approval provided the person provides written notice within the specified timeframe on the
required grounds. This differs from the scenario regarding most significant environmental
approvals in Ontario, where a person resident can only appeal an approval decision if
the person seeking leave to appeal meets several requirements, including that the person
has an interest in the decision. A person is considered to have an “interest” in a decision
on a proposal if that a person has previously exercised a right under the Environmental
Bill of Rights to submit a written comment on that proposal.100 In addition and more
importantly, the leave to appeal is only granted where it appears to the ERT that both:
(a) there is good reason to believe that no reasonable person, having regard to the relevant
law and to any government policies developed to guide decisions of that kind, could
have made the decision; and (b) the decision in respect of which an appeal is sought
could result in significant harm to the environment.101 Due to this relatively high leave
threshold, most applications are unsuccessful.102 Without any screening mechanism for
launching an appeal, the GEA makes it much easier for opponents to commence appeals
even though the ultimate potential to be successful in such an appeal is low. The trouble
with that development is that appeals can be and regularly are initiated simply to delay
the approval process.
EAs for NNPPs could be streamlined by improving upon the GEA’s attempt to limit
appeal rights. Instead of making it relatively easy for a project opponent to commence an
appeal, leave to appeal should be required in addition to a relatively high standard that is
used in the appeal.
96 Ontario Ministry of Environment, Proposed Content for the Renewable Energy Approval Regulation
under the Environmental Protection Act (2009), online: http://www.ene.gov.on.ca/envision/env_reg/er/
documents/2009/010-6516.pdf.
97 Monte Sonneberg, “Green energy developers want limits on OMB appeals,” Wind Concerns Ontario (13
February 2009), online: http://windconcernsontario.wordpress.com/2009/02/13/green-energy-developers-wantlimits-on-omb-appeals/.
98 GEA, supra note 7 at Schedule G, s. 9.
99 Environmental Bill of Rights, 1993, S.O. 1993, Chapter 28, s. 38(1).
100 Ibid. at s. 38(3).
101 Ibid. at s. 41.
102 Birchall Northey, “Legal Review of the EBR Leave to Appeal Process: Under the 10-Year Review of the
Environmental Bill of Rights” (September 2004).
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D. Proactively Addressing Impediments
The simple thinking behind the streamlining initiatives of the GEA – where the
government proactively identified impediments to development and then implements
initiatives to streamline or bypass them – could very usefully be applied to identify and
mitigate impediments to siting, constructing and operating NNPPs. For example, if
authorities determine that significant delays may be caused due to incomplete applications
or difficulties navigating the regulatory process, they could provide additional guidance for
NNPP proponents. To reduce delays associated with procedural decisions by regulators or
other government officials (especially for decisions with highly probable outcomes, such
as a NNPP being referred to a review panel), proponents could be given the option to
adopt the more stringent approach instead of waiting for the decision. Further, to reduce
the timeframes associated with appeals, if judicial review of an EA decision regarding
a NNPP is sought, the review process could be required to be judicially managed and
receive a priority status in being heard so that the court’s decision is reached as quickly as
possible. This comprehensive approach of facilitating new nuclear power and addressing
all unnecessary impediments to this goal in a coordinated and holistic way has powerful
potential to improve EA and regulatory efficiency for NNPPs.
Conclusion
The need to streamline EAs and other regulatory processes for NNPPs is linked to larger
energy policy considerations. Inefficient regulatory processes may hamper the intentions
of governments who wish to construct NNPPs to increase energy supply and to reduce
greenhouse gas emissions. There is a current resurgence in interest in nuclear power, and
approximately 340 NNPPs are currently being constructed, planned or proposed around
the globe.103 However, bureaucratic red tape continues to impede the NNPP regulatory
approval process in many countries, such as Canada. While some efforts have been made
and produced modest improvements in Canada, red tape and other causes of delay may
result in significant costs increases for proponents or even cause a NNPP project to be
abandoned, regardless of its relative environmental merits.
EAs for NNPPs can be especially challenging due to the heightened risk perception
associated with nuclear power and the relatively low number of project submissions.
However, an effective EA and regulatory process must assess and protect human and
environmental safety in an efficient manner that permits sound NNPPs to be built if an
increase in nuclear energy supply is to occur.
In light of the numerous, complex environmental and safety issues which arise when
assessing a NNPP, the strong public reactions it may engender and the widespread
implications of an EA decision on rate-payers, governments should take a proactive
approach to improving EA efficiency for NNPPs. Certain streamlining initiatives that
have worked in the Canadian experience may be helpful elsewhere, such as creating
an entity to encourage expedited reviews by agencies and monitor project timelines.
In addition, appropriately scoping EA processes – for example, excluding long-term
103 Nuclear Power in Canada, supra note 5.
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nuclear waste management – to reduce duplication and facilitate timely reviews, as well
as pursuing a concurrent EA and site licensing processes may also help streamline
regulatory approvals.
Drawing on the experiences of other regulatory reform, such as renewable energy under
the GEA in Ontario, can also provide insights and precedents for the NNPP context.
For example, a holistic consideration of streamlining opportunities in the EA and other
regulatory processes for NNPPs can be an effective proactive approach. The use of
meaningful time service guarantees for NNPPs – not undermined by “front-ending” or
clock-stopping procedures can also improve regulatory efficiency. Finally, appropriately
restricting certain appeal rights may reduce unnecessary NNPP delays.
Over the years, the best intentions to protect human and environmental safety have
culminated in EA and other regulatory processes that are overly lengthy and complex.
Ironically, government strategies to address environmental risks – such as mitigating
climate change by switching to low-emission nuclear power – may be frustrated by these
very processes. Simplifying them and improving the timeliness of NNPP regulatory
decisions, if done appropriately, can help remove regulatory impediments to developing
NNPPs without compromising safety or protection of the environment. To facilitate
this goal in Canada and in many other jurisdictions, a proactive holistic approach needs
to be taken that identifies administrative and regulatory impediments and implements
practical solutions.
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Appendix I

104 Canadian Environmental Assessment Agency, “Appendix E - Detailed Flow Chart of Panel Process,” Procedures
for an Assessment by a Review Panel, online: http://www.acee-ceaa.gc.ca/default.asp?lang=En&n=88942DED1&offset=9&toc=show.
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Appendix II
Joint Review Panel Process

105 CNSC NNPP Licensing, supra note 31 at 17.
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STRATEGIC ENVIRONMENTAL ASSESSMENTS FOR
NEW NUCLEAR DEVELOPMENT
Patrick Robinson – Partner, Burges Salmon LLP England
The Objective of this Paper
Strategic Environmental Assessment (SEA) is a Europe-wide requirement born of an EU
Directive of 2001. Its purpose is to extend the consideration of environmental impacts
beyond those predicted for individual projects to the plans and programmes that give rise
to those individual projects.
As such, SEA recognises that a development consent decision is often taken in more than
one stage and potentially by more than one party. The author of an enabling policy may be
just as responsible for a development consent decision as the determining authority that
issues a specific development consent in compliance with that enabling policy.
SEA recognises the importance of those enabling policies and seeks to require a higher
level of environmental accountability in respect of those plans, programmes and policies by
an initial environmental report on them and a continuing process of ongoing monitoring
of the environmental effects the plan, programme or policy is having.
SEA lies at the heart of the provision of new nuclear infrastructure across Europe, from
waste management facilities to new nuclear reactors. As a Europe-wide requirement it
represents a comparator that has global relevance:
::
::
::
		

to the European states that operate under the Directive,
to the international participants in the European market,
and to the international states that use EU regulation as a benchmark in their
own jurisdictions.

SEA has expanded rapidly and several non-EU European Member States now have legal
requirements to apply it. Increasingly, countries are introducing legislation or regulations
to undertake some form of SEA – sometimes in Environmental Impact Assessment
75

laws and sometimes in natural resource or industry sector laws and regulations. The SEA
Directive has been a major factor in this expansion. The establishment of SEA systems is
proceeding not only in North America but also in Asian countries. The introduction of
SEA may be considered, therefore, in the context of a worldwide development.
This working group paper considers how SEA is applied in the UK new build and waste
management programme and compares that with practice in other EU states and in non–
EU jurisdictions. The principle questions that the paper looks to address are whether:
::
		
		
::
		
		

SEA assists with the process of development consent decision making, for
example by providing more robust environmental assessment of those decisions,
or whether
SEA presents hurdles to efficient decision making by causing delay or challenge
risk and if so, risks damaging the ability of jurisdictions that use SEA to deliver
new nuclear development.

Strategic Environmental Assessment (“SEA”) and Environmental Impact
Assessment (“EIA”) Defined
SEA
SEA can be described as a systematic and transparent process for analysing and addressing
the environmental impacts of proposed plans, programmes or policies.
Two important international instruments now prescribe the application of SEA. First, the
European Directive (2001/42/EC) on the Assessment of the Effects of Certain Plans and
Programmes on the Environment (“SEA Directive”), which came into effect in the UK
in 20041, and applies in all EU Member States. The SEA Directive makes provision in
relation to Environmental Assessments for certain plans, programmes or policies at various
levels (national, regional and local) which are likely to have significant environmental
impact. The Directive establishes the basic procedural requirements which EU Member
States are required to implement into their respective legal systems. The purpose of the
SEA Directive is to provide for the high level protection of the environment and to
enable environmental considerations to be integrated into consideration and grant of a
development consent.
A similar provision is contained in the SEA Protocol to the Espoo Convention (UNECE
Convention on EIA in a Transboundary Context), agreed in May 2003. The Protocol
includes a separate article encouraging the use of SEA in the context of policies and
legislation. It will become effective once ratified by at least 16 countries. Many developed
and developing countries have either national legislative or other provisions for SEA, such
as statutory instruments, cabinet and ministerial decisions, circulars and advice notes.
1

76

For the UK, see “The Environmental Assessment of Plans and Programmes Regulations 2004” (SI
2004/1633) (“the SEA Regulations”). See also the ODPM publication entitled, “A Practical Guide to the
Strategic Environmental Assessment Directive” (September 2005) http://www.communities.gov.uk/
publications/planningandbuilding/practicalguidesea.

In the UK, the 2004 SEA Regulations now provide a mandatory legal requirement in respect
of ‘plans and programmes’ adopted by public authorities. “Plans or programmes” is a wide
class that could certainly cover most kinds of policy statements. The SEA Directive, and the
SEA Regulations, provide these steps in the test of whether SEA is required in any case:
::
		
::
::
		
::

Is there a specific legislative, regulatory or administrative requirement for the
plan or programme?
Does the plan or programme set a framework for future development consents?
Does the plan or programme relate to a subject matter contemplated by the Directive? (energy is specifically mentioned in the list of subjects within the Directive)
Is the plan or programme “likely to have significant environmental effects?

SEA brings with it procedural steps and requirements for consultation that lead to
the production of formal documents such as the Environmental Report (akin to the
Environmental Statement in a project level Environmental Impact Assessment).
EIA
Under the EIA Directive2, all developers of development such as nuclear power stations
must prepare an Environmental Statement and submit this with their application for
development consent. As well as covering the direct environmental impacts of the
proposal, the Environmental Statement must provide details of, amongst other things,
the description of the physical characteristics of the proposed development and land use
requirements. The Environmental Statement must also describe how the applicant plans
to mitigate any adverse impacts.
Research undertaken for this paper
Representative samples of the status, role and use of SEA (or equivalent processes) were
considered from the UK, Spain, Germany and the US. A questionnaire (available on
request from WG1) was used to bring conformity to the description of those processes.
In particular the Working Group was looking for responses that help illustrate the
practical use that is being made of SEA, or similar processes, in the nuclear sector, whether
that be for consideration and grant of development consents for waste management,
decommissioning projects or new build of reactors. Respondents to the questionnaire were
encouraged to include illustrations of practical limitations that have been encountered, or
are anticipated, due to the use of SEA in these nuclear contexts.
The responses from Europe showed a level of consistency in that SEA is a fledgling
process, certainly in relation to nuclear development. In the US, the closest comparator to
SEA is Generic Environmental Impact Assessment (GEIS) that has been in operation
2

For the UK, see “The Town and Country Planning (Environmental Impact Assessment) (England and Wales)
Regulations 1999” (SI 1999/293) (as amended). See also the Communities and Local Government publication
entitled, “Circular 02/99: Environmental impact assessment” (March 1999) http://www.communities.gov.uk/
publications/planningandbuilding/circularenvironmentalimpact.
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for many years and has applied to regulatory programmes dealing with matters such as
reactor licensing, decommissioning and uranium milling.
Issues identified in the research
:: Should SEA apply to all Government policy, or only that which proposes
		 specific sites for classes of development?
:: The challenge of drafting NPS and undertaking SEA, especially when deciding
		 between site specific and criteria policy?
:: What is needed to discharge the SEA requirement to consider alternatives?
:: How much testing of evidence should there be in public fora to allow SEA to
		 be undertaken on central policy that identifies specific sites for new nuclear
		 development, including from a Human Rights perspective?
:: How robust is the principle that matters decided in a plan or programme
		 subject to SEA cannot be re-opened for debate at a subsequent site specific
		 development consent process?
The accepted wisdom in the UK is that past difficulties in energy planning have been
linked to excessively long public inquires such as those into Sizewell B and Hinkley C.
The UK Government is keen to avoid repeats of such inquiries, citing amongst other
things the cost of proceedings such as those being circa £50m .
This has lead to new legislation in the UK, the Planning Act 2008, that authorises
Government to issue a focused policy statement on need for particular types of
development (including new nuclear) which is seen as central to the ability to avoid
lengthy time spent at public inquiries effectively trying to establish what that planning
policy ought in fact to be.
At the heart of the question of how useful these policy statements will be is the draftsman’s
decision whether they will engage with the issue of need on a site specific basis. Previous
central Government policy statements of need (such as in the UK renewable energy
sector) have been broad formulations of the desirability of that kind of development and a
warning that the benefits of the development might not necessarily be apparent on a local
level but they should nevertheless be weighed in the planning balance.
It is expected that policy will make recommendations on the suitability of specific sites for
new nuclear power stations against preset criteria. The complexity of this drafting exercise
is illustrated by the steps required to bring the NPS to life. They include a nationwide
public consultation over siting criteria, followed by an invitation for nomination of sites,
then evaluation of those sites against those criteria. All of which contributes to the process
that is being called the Strategic Siting Assessment, which having been undertaken by
Government, will then lead on to a draft and then final National Policy Statement.
The fundamental legal question for the purposes of this paper is whether, and if so, to
what level of detail, SEA is required as part of this policy drafting process. The UK
Government takes a view that pure statements of Government policy do not fall within
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the SEA Directive, (such as its Energy White Papers of 2005 and 2008 that indicated
national policy support for new nuclear build). This is in part because such policy is not
required by legislative or administrative process.
However, to identify where the dividing line is between those documents of Government
policy that require SEA and those that do not, the answer must lie in the Directive and
Regulations themselves and the purpose of the policy document. Is the document one
that is specifically required by legislation? Will it be used as a framework (or part of a
framework) for subsequent development consent decisions? Are the issues it addresses
ones that are likely to have significant environmental effects? If the plan or programme
proceeds on the basis of identifying development suitability on a site specific basis then
the pressure is all the more intense to ensure that SEA has been undertaken.
With the proposed Nuclear National Policy Statement as a example, all these criteria
are clearly met. Having additionally resolved to invite nominations of specific sites for
assessment against a range of criteria relevant to the subsequent grant a development
consent for new nuclear power stations, the Government has accepted it is inevitable that
SEA is required.
So in cases such as this, policy makers are faced with the challenge of ensuring that
there is adequate environmental investigation of policy they intend putting forward. In
this respect, the forthcoming Nuclear NPS is expected to set the standard of the level of
information required for the drafting of a National Policy Statement that is site specific.
One area where the Government will be cautious, and all parties will be looking very
closely, is how the question of alternatives has been dealt with. This looks like an EUwide sensitivity, as illustrations from Spain and Germany indicate that considerations of
reasonable alternatives to the plan or programme are mandatory, as with the UK.
Two recent court cases illustrate that this is very much a live issue. In R(on the application of
the Bard Campaign and another) v Secretary of State for Communities and Local Government
and another3 , a challenge to the Government’s Eco-Town policy was pursued on the basis
that it failed properly to take account of alternatives. It was argued that various documents
including a Housing Green Paper, an Eco Towns prospectus and a consultation document
“Eco Towns – Living Greener Future” together with the process by which bids for Eco Town
status were solicited, and in some cases rejected, all combined to be a plan or programme
in which alternatives had been inadequately considered due to the absence of formal SEA
having been undertaken. This was dismissed by the High Court on the grounds that on a
fair reading of the documents in question they had not progressed to a sufficiently advanced
state that they could be treated as a plan or programme that required SEA. But, this was
only because there was still a stage at which a policy document would be drafted in which
the Government would shortlist sites for Eco Town status in favour of sites that would be
discarded from the process. That would be the point where SEA would be required.
3

[2009] EWHC 308 (Admin)
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Another way of looking at the judgement is that SEA is not required when the policy
in question is not preventing further consideration of alternatives. That dismissal by the
High Court has very recently been upheld by the Court of Appeal4.
In the St Albans/Herts County Council case5 the Court has taken a different view at first
instance and concluded that the East of England Regional Spatial Strategy is flawed in
respect of a number of polices dealing with new settlements and the effect they have in
determining where house building should occur in relation to three new towns and the
surrounding metropolitan green belt. In this case the SEA Regulations have been looked
at much more specifically and we see the tests for SEA set out in a similar way to how
they are described above.
Various consultants’ reports that had been commissioned and relied upon by the Regional
Assembly were reviewed by the Court. Where it was shown that the reports had considered only the alternatives contained within the policy as it then was drafted, they were
inadequate to meet the requirements of the SEA Regulations. Those reports that did
properly assess options and discard them with clear reasoning could justifiably be relied
upon as reason not to look at those discarded options any further.
Whilst some policies survived the challenge, those where alternatives could not be shown
to have been considered (those relating to protection of the Green Belt) were quashed as
not having been compliant with SEA requirements.
This latitude of discretion open to the Court on this question of alternatives obviously
raises the question whether, when any NPS is issued making site specific references, there
has been adequate investigation on the alternatives of those sites in a manner which will
meet the SEA Directive.
It remains an unknown in the UK whether policy drafting that identifies specific sites
as suitable for development must be preceded by full public participation in the evidence
gathering for that SEA process. Public consultation is certainly underway, and written
comment can be made by any person about the suitability of nominated sites. But, no open
sessions are being suggested in which questions can be raised and put to the promoters
of these sites. That raises the question of whether the decisions on national need that
identify specific sites as suitable for development will be vulnerable to legal challenge.
If they are, it might be because of Human Rights Act (the UK implementing legislation
of the European Convention on Human Rights) Article 6, right to a fair hearing, or it
might be based on Aarhus Convention principles, alleging a failure to provide adequate
opportunity for the public to participate in policies relating to the environment.
4
5
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Bard Campaign & Anr v Secretary of State for Communities and Local Government [2009] EWCA Civ 712
City and District Council of St Albans v Secretary of State for Communities and Local Government; Hertfordshire
County Council v Secretary of State for Communities and Local Government [2009] EWHC 1280 (Admin) 2009
WL 1321859

However, much will also turn on the extent to which the policies being drafted are set
in a legal context of having their own separate challenge period, after which the policy
cannot be questioned in subsequent development consent processes, as is proposed in the
UK. In those cases, people aggrieved at the drafting of policy backed by SEA may feel
themselves forced to challenge that policy in the Courts, given the inability to question
that policy thereafter.
Public participation is inevitably an area where jurisdictions differ on the levels required.
In Spain, the emphasis is on public involvement being allowed if a genuine objective of
being interested in the protection of the environment can be shown. In Germany, the
legislation requires that public hearings must be held in specified cases involving the
environmental report. In the US, public involvement is allowed at every stage of the
generic environmental impact assessment, but sometimes only by written statements and
sometimes only by non-adversarial public hearings.
In the UK, the ability to prevent Government policy being re-opened in site specific
development consent applications is seen as key to streamlining the development consent
process and avoiding the lengthy, costly inquiries of the past. However, even allowing for
the procedural rules that will aim to prevent such re-opening of policy, consultees will look
for factual issues in the site specific applications that cannot be shown to have been fully
and finally addressed at the SEA stage of policy preparation, and thus are still open for
debate. Much will depend on the quality of the SEA process to prevent this happening.
In what way should SEA and project level EIA combine to present one coherent
body of evidence against which development consents can be granted? – The
challenge of integrating SEA with project level EIA?
What might consistency between SEA and EIA mean?
Despite the fact that SEA has been a legal requirement in the UK since 2005 there has
been relatively little practice emerge on what one does with the output of the SEA process.
Consequently this is still a relatively untried aspect for energy planning and indeed many
other forms of major development. Exactly how, if at all, should promoters aim to integrate
SEA with the process of granting individual development consents for projects?
Even outside the energy sector there is surprisingly little written guidance on this and
indeed little written opinion on appropriate use of SEA material at development consent
stage (the challenges relating to SEA referred to above were to the policies themselves,
not subsequent reliance upon them), potentially leaving one with the mistaken belief
that the process of SEA and the Environmental Report on a plan or programme is an
exercise with no real end. The way in which that SEA material influences project level
development control decisions will be how in practice the process of SEA influences
development on the ground.
In principle what we are talking about here should be relatively simple. When making
a development consent application which relies upon, or perhaps more widely just bears
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upon, any plan or programme which has been subject to SEA, it will be important to make
reference in that project level Environmental Impact Assessment to the Environmental
Report which was the output of SEA.
However, much hides within that detail. Firstly, what might we mean by ‘make reference
to the Environmental Report?’ If there are conflicts between the EIA and the SEA, which
is going to take precedence?
Experience from Spain (albeit outside the nuclear sector) is that SEA has had to take place
on plans or programmes at the same time as project level EIA that is already at a reasonably
advanced stage. That will present a challenge to those involved to show that the EIA has
taken proper account of the SEA environmental report that is ultimately produced.
Secondly, the process of SEA indicates that SEA is an iterative process and that a regular
process of monitoring and revision of the SEA should be undertaken. If it is right
that policy should not be so prescriptive that it is incapable of recognising changes in
circumstances, then assembly of the project level information which draws upon the SEA
Environmental Report may also have to recognise the potential for that strategic level
information to change even while the development consent process is underway.
Experience from the US indicates that despite the process of GEIS for plans and
programmes and EIS for development specific consents being contained within the same
legislation6, it is still a frequent cause of litigation. Parties dispute what matters should
properly be dealt with in the GEIS, and, perhaps more contentious, what should be
contained in the EIS and what can be left out.
How can SEA be legally and practically integrated with other consent regimes
such as that under the Habitats Directive (Council Directive 92/43/EEC on the
Conservation of natural habitats and of wild fauna and flora)?
What integration should there be between environmental controls such as SEA
and EIA and safety regulation, such as that administered in the UK by the Nuclear
Installations Inspectorate?
In the UK, the move towards streamlining consents (that will apply to nuclear new build)
will mean that SEA of the Government’s policy statement on need for new nuclear
development will be relevant to the development consent of not only the nuclear power
plant itself, but also any necessary grid connection, harbour works, associated transport
infrastructure and compulsory acquisition of land and rights. SEA is a separate system to
the protection afforded under the EU Habitats Directives and so a separate Appropriate
Assessment of the plan or programme also has to be considered (and has been undertaken
in the case of the emerging policy statement on new nuclear development).
6
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section 102 (2) National Environmental Policy Act 1969

Other jurisdictions have had success in streamlining consents and avoiding duplication of
assessment, with both Spain and Germany, recognising either a hierarchy of assessment,
that avoids subsequent assessment of matters already considered, or the merging of
assessment processes, to ensure that consideration of matters occurs only once.
One question that has arisen over the ability to carry out SEA and Appropriate
Assessment under the EU Habitats Directive at the same time (even if not as part of a
single assessment) is the level of detail that should be assumed of the potential activities
that might be undertaken as a result of the plan or programme. The view has been taken
by the UK Government7 that it would be wrong to speculate on any individual aspects
of design that are not yet made certain within the plan or programme, and that the
assessment should only be undertaken on the broad levels of development impact that
can be predicted with certainty from the plan or programme as it is drafted. Again, this
leads to the potential ability of participants in the site specific consenting stages to argue
that SEA does not prevent the site specific impacts of a proposal being considered fully
at that stage, given the inability to have fully predicted the impacts from the general
descriptions of development available in the plan or programme (for instance, in the UK,
the SEA that is being undertaken of the Government’s policy on need and assessment of
suitability of sites is not specific to any reactor design).
SEA is linked closely to the process of development consent, not licensing of operations, so does
not replace health and safety controls such as exist in the UK under the Nuclear Installations
Act and Radioactive Substances Act. These controls will continue to be administered
separately. It is too early to say whether SEA and the formal Environmental Report
produced under it will be of any persuasive weight in these safety assessment processes.
In the US, the process of GEIS, appears to be more closely aligned with licensing of operations than in the UK, allowing closer linking of development consents with subsequent
safety regulation.
Conclusions
One of the chief concerns that governments and energy developers have in promoting any
new nuclear programme is whether requirements such as SEA will set a standard that the
world follows, or cause Europe to fall behind in the next generation of nuclear new build.
The examples drawn from the US indicate that similar processes are already in place
there and that compliance with SEA is not placing the EU at a regulatory disadvantage.
It may however be the case that the length of time that the US has been able to develop
practice in Generic Environmental Impact Assessment is placing it at an advantage over
European developers who are still dealing with SEA as a legislative code that is still in
its infancy. The lack of government guidance in some jurisdictions (e.g Spain and
Germany) on the use of SEA will contribute to the lack of certainty on what is expected
of by way of compliance.
7

paragraph 2.24, A Practical Guide to the Strategic Environmental Assessment Directive, ODPM, September 2005
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Nothing in the research behind this paper indicates that SEA in unnecessary, or suggests
that it will not assist with the process of development consent decision making, for
example by providing more robust environmental assessment of those decisions.
What emerges from this paper is that SEA may present an obstacle to decision making
by causing delay or challenge risk if its requirements are not anticipated sufficiently early
to enable them to be allowed for in the information submitted. This is both in support of
the nuclear plan or programme and the application for the development consents for the
site specific projects that arise from the plan or programme. Specific examples of areas
of sensitivity have been given in this paper and they are likely to be added to by others as
the programmes for new nuclear development across Europe and North America gain
momentum. They will also be added to by examples from wider jurisdictions that employ
equivalent processes to SEA in the EU/US.

84

Questions raised for operators of
nuclear installations by the
implementation of the Aarhus and
Espoo Conventions as well as other
international instruments in the
environmental field
Transparency in the Belgian nuclear industry
Godelieve Vandeputte

Table of Contents
Strategic Environmental Assessment
Introduction
The Aarhus Convention
2.1 Background and implementation in the EU and in Belgium
2.2 Objective of the Aarhus Convention – The three pillars of the Convention
2.3 Access of the public to environmental information
2.3.1 Personal scope of application: who is to provide information?
			
2.3.1.1 The concept of “public authority” under the Aarhus Convention
			
2.3.1.2 Do the Treaty obligations with respect to access to information
					
apply also to the private nuclear operator?
		 2.3.2 Material scope of application: what is environmental information?
		 2.3.3 Beneficiary of the right of access to information
		 2.3.4 Grounds for refusal of access to information
			
2.3.4.1 The general exceptions of article 4(3) of the Aarhus Convention
					
and their implementation in Belgian law
			
2.3.4.2 The exception of confidentiality of the proceedings of public
					
authorities, where such confidentiality is provided for
					
under national law
			
2.3.4.3 The exception of adverse affectation of international relations,
					
national defence or public security
			
2.3.4.4 The exception of adverse affectation of the course of justice, the
					
ability of a person to receive a fair trial or the ability of a public
					
authority to conduct an enquiry of a criminal or disciplinary nature
85

			
2.3.4.5 The exception of confidentiality of commercial and
					
industrial information
			
2.3.4.6 The exception for intellectual property rights
			
2.3.4.7 The exception of confidentiality of personal data and/or files
					
relating to a natural person, where that person has not consented
					
to the disclosure of the information to the public
			
2.3.4.8 The exception of voluntary information
2.3.5Active publicity obligations in the Belgian nuclear sector
			
2.3.5.1 The role of AFCN and ONDRAF
			
2.3.5.2 The role of the nuclear operator
2.4 Public Participation in the decision-making process
2.4.1 Public participation in decisions on specific activities
2.4.2 Public participation concerning plans, programmes and policies relating to
				 the environment
2.4.3 Public participation during the preparation of executive regulations and/or
			 generally applicable legally binding normative instruments
2.5 Access to justice
2.5.1 Access to European justice in environmental matters
			
2.5.1.1 General rules on access to European justice : strict conditions
			
2.5.1.2 Access to European justice in environmental matters before the
			
Aarhus Convention: equally strict conditions
			
2.5.1.3 Access to European justice under Regulation (EC) No
			
1367/2006: an opening to non-governmental organizations
2.5.2 Access to Belgian justice in environmental matters
			
2.5.2.1 Judicial review by the ordinary courts
			
2.5.2.2 Review by the Conseil d’Etat
			
2.5.2.3 Review by specific commissions for the access to environmental
			
formation
2.5.3 Conclusion: although obstacles remain in place, more rights are recognized
			 to persons and associations which defend the environment
2.6 The Kiev Protocol to the Aarhus Convention on Pollutant Release and
			 Transfer registers
The Espoo Convention
3.1 Public participation provisions of the Espoo Convention
3.2 Questions for the nuclear operator raised by the implementation of the
			 Espoo Convention
3.3 The Protocol on Strategic Environmental Assessment to the Espoo Convention
Other International Instruments Related To Environmental Impact Assessments
Conclusion

86

Introduction
It was only recently that Europe embarked on a way to administrative reform towards
open government and participatory democracy. This reform was followed by changes in
administrative law and administrative procedure which reflected a growing role for lay
persons in decision-making.1
Among the milestones in the development of the European Union law concerning
environmental rights of the public, mention can be made of the Environmental Impact
Assessment Directive of 19852, the Access to Information Directive of 19903 and the
requirement for public participation into the pollution control permitting introduced by
the IPPC Directive of 19964.
It was however most of all the adoption in 1998 of an international instrument, the
Convention on Access to Information, Public Participation in Decision-Making and
Access to Justice in Environmental Matters (“Aarhus Convention”)5, that marked the
major breakthrough in the development of environmental rights of the public.
The objective of this paper is, firstly, to analyse the impact of the Aarhus Convention
on the operation of nuclear installations, an activity that has been traditionally viewed
as requiring exceptional measures of confidentiality or even secrecy. It will focus on the
implementation of the Aarhus Convention in the nuclear field in the European Union
and, more particularly, in Belgium.
Secondly, attention will be paid to the questions raised for the nuclear operators by
another main international instrument in the field of transparency in environmental
matters, the Convention on Environmental Impact Assessment in a Transboundary
Context (“Espoo Convention”)6 This instrument deals mainly with the transboundary
aspects of environmental impact assessments and is of particular relevance to the nuclear
industry in view of the potential extraterritorial effects of a nuclear accident.
Furthermore, we will look into the requirements of the Protocol on Strategic Environmental Assessment to the Espoo Convention, which imply the preparation of a mandatory
Strategic Impact Assessment for plans and programmes in a number of sectors, including
energy, as far as these plans and programmes set the framework for future development
1
2
3
4
5
6

Jerzy JENDROSKA, “Public Information and Participation in EC Environmental Law. Origins, Milestones and
Trends”, Reflections on 30 Years of EU Environmental Law. A High Level of Protection?, Richard
MACRORY (ed.), Europa Law Publishing, Groningen, 2006, p.63-64 and quoted authors.
Directive 85/337 on the assessment of certain public and private projects on the environment (1985) OJ L 175,
p. 40, amended in 1997 by Directive 97/11 amending Directive 85/337 (1997) OJ L 73, p.5.
Directive 90/313 on the freedom of access to information on the environment (1990) OJ l 158, p.56.
Directive 96/61 concerning integrated pollution prevention and control (1996) OJ L 257, p.26.
Adopted at the Fourth Ministerial “Environment for Europe” Conference in Aarhus, Denmark, on 25 June
1998, and signed by thirty-five countries and the EC. The Aarhus Convention entered into force on
30 October 2001.
Adopted in Espoo, Finland on 25 February 1991 within the UN Economic Council for Europe. The Espoo
Convention entered into force on 10 September 1997.
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consent for projects for which an Environmental Impact Assessment is required in
accordance with international or national legislation7.
All these instruments, as well as some others that will be briefly touched upon without
further analysis, have in common that they enhance transparency, which is a key requirement for the nuclear operator who wishes to obtain public acceptance of his activity.
The Aarhus Convention
“Although regional in scope, the significance of the Aarhus Convention is
global. It is by far the most impressive elaboration of principle 10 of the
Rio Declaration, which stresses the need for citizen’s participation in
environmental issues and for access to information on the environment held
by public authorities. As such it is the most ambitious venture in the area
of “environmental democracy” so far undertaken under the auspices of the
United Nations”8
2.1 Background and implementation in the EU and in Belgium
The Aarhus Convention was concluded under the auspices of the United Nations
Economic Commission for Europe, and signed by the EU together with 39 countries
(a.o. Belgium, most other EU Member States and many Central and Eastern European
countries but not the Russian Federation, the United States or Canada) on 25 June 1998.
The Aarhus Convention entered into force on 30 October 2001.
The European Council approved the Aarhus Convention on 15 February 20059
Transposing the Aarhus Convention in EU law proved a difficult exercise10 but has finally
become a reality with Regulation (EC) No 1367/2006 of the European Parliament and
of the Council of 6 September 2006 on the application of the provisions of the Aarhus
7
8
9

Article 4.
Kofi A. ANNAN, Secretary-General of the United Nations, text available at: http://www.unece.org/env/pp
Council Decision of 17 February 2005 on the conclusion, on behalf of the European Community, of the
Convention on access to information, public participation in decision-making and access to justice in
environmental matters, OJ L 124, 17 May 2005, 1.
10 Although there already existed EU legislation that contributed to the realisation of the objectives of the Aarhus
Convention, such as Directive 2003/4/EC of the European Parliament and of the Council of 28 January 2003
on public access to environmental information and repealing Council Directive 90/313/EEC, OJ L 41, 14
February 2003, 26-32; Directive 2003/35/EC of the European Parliament and of the Council of 26 May 2003
providing for public participation in respect of the drawing up of certain plans and programmes relating to the
environment and amending with regard to public participation and access to justice Council Directives 85/337/
EEC and 96/61/EC, OJ L 156, 25 June 2003, 0017-0024. As far as access of the public to the documents of
the European Parliament, the Council and the Commission is concerned, reference can be made to Regulation
(EC) No 1049/2001 of the European Parliament and of the Council of 30 May 2001 regarding public access
to European Parliament, Council and Commission documents, OJ L 145, 31 May 2001, 43-48. Since the
European Parliament and certain interest groups pushed for a modification of Regulation 1049/2001, a
consultation procedure has been held with respect to a Green Paper http://ec.europa.eu/transparency/revision/
docs/gp_nl.pdf; http://ec.europa.eu/transparency/revision/index_en.htm. There is little enthusiasm with the
Council for any modifications and the impact of a new European Constitution remains unclear. See also
Marc BOES and Frankie SCHRAM, “Openbaarheid van bestuur, toegang tot milieu-informatie op
international, Europees en Belgisch bestuursniveau: een overzicht”, Openbaarheid van bestuur. Stand van zaken
2007, Leuven, 2008, 15-18.
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Convention on Access to Information, Public Participation in Decision-making and
Access to Justice in Environmental matters to Community institutions and bodies11.
The Aarhus Convention was ratified by Belgium on 21 January 2003. Transposing
the obligations of the Aarhus Convention with respect to the access of the public to
environmental information on the Belgian level has also been quite a complex achievement12, requiring the intervention of four different legislators in view of the repartition
of competences between the Federal level (the Belgian State) and the Brussels, Flemish
and Walloon Regions.
On a federal level, reference can be made to the Law of 6 August 2006 “relative à l’accès
du public à l’information en matière d’environnement”13 executed by the Royal Decree
“relative à la composition et au fonctionnement de la Commission fédérale de recours
pour l’accès aux informations environnementales”14 On a regional level, the Brussels
Region adopted the “Ordonnance” of 18 March 2004 “sur l’accès à l’information relative
à l’environnement dans la Région de Bruxelles-Capitale”15, the Flemish Region the
Decree of 26 March 2004 “relative à la publicité de l’administration”16 and the Decision
of the Flemish Government of 28 October 2005 “relatif à la diffusion de l’information
en matière d’environnement”17 and the Walloon Region proceeded in two steps : first the
right of access to environmental information was integrated in book I of the Code de
l’Environnement18, which was subsequently modified19.
Concerning public participation in decision-making, reference can be made to the law of
13 February 2006 “relative à l’évaluation des incidences de certains plans et programmes
sur l’environnement et à la participation du public dans l’élaboration des plans et des programmes relatifs à l’environnement and the Royal Decree of 22 October 2006 “relatif
à l’organisation et au fonctionnement du Comité d’avis sur la procédure d’évaluation
des incidences des plans et des programmes susceptible d’avoir des incidences notables
sur l’environnement”20.
11 OJ L 264, 25 September 2006, 13-19.
12 This problem of potentially different implementation of the Aarhus Convention as a result of the particular state
structure is hardly unique to Belgium, and has been examined for Germany in Ulrike FELDMANN,
“Implementing the Aarhus Convention – a challenge for the German Nuclear Law”, contribution to the Nuclear Inter
Jura held in Brussels 1-5 October 2007 by the International Nuclear Law Association, to be published by
Bruylants in 2009.
13 A law transposing directive 2003/4/EC into Belgian federal legislation; Moniteur belge 28 August 2006,
42.538-42.546.
14 Moniteur belge 5 January 2007, 255-257.
15 Moniteur Belge 30 March 2004, 17.846-17.852.
16 Moniteur belge 1 July 2004, 53.371-53.385.
17 Moniteur Belge 30 November 2005, 51.484-51.485.
18 Article 10-20 Decree of the Walloon region of 27 May 2004 “relatif au Livre Ier du Code de l’Environnement”,
Moniteur belge 9 July 2004, 54.654-54.698; Decision of the Walloon Government of 17 March 2005 “relatif au
Livre Ier du Code de l’Environnement”, Moniteur belge 4 May 2005, 21.184-21.232 and 21.282-21.330;
19 Decree of the Walloon Region of 16 March 2006 “modifiant le Livre Ier du Code de l’Environnement pour ce
qui concerne le droit d’accès du public à l’information en matière d’environnement”, Moniteur belge 6 April 2006,
19.284-19289, as modified by the Decree of the Walloon Region of 31 May 2007 « relatif à la participation du
public en matière d’environnement », Moniteur belge 10 July 2007, 37.649-37.660; 37.673-37.683.
20 Moniteur belge 20 November 2006, 62.015-62.016.
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With respect to the access to justice, the Belgian legislator did not intervene expressly and
specifically in order to modify its existing rules21.
In view of the complexity of the implementing legislation in a regionalized country,
and although nuclear power stations can be affected by the Regional rules for certain
environmental activities which are the competence of the Regions, the present paper will
focus on the implementation of the right of access to environmental information on the
federal level, which holds competence for the nuclear fuel cycle.
2.2 Objective of the Aarhus Convention - The three pillars of the Convention
The Aarhus Convention provides a number of procedural rights to the public in
connection with environmental matters, with a view to the protection of the right of
every person of present and future generations to live in an environment adequate to his
or her health and well-being22. The preamble stresses the link between environmental
rights and human rights as well as the need for public authorities to promote sustainable
and environmentally sound development. States are obliged to introduce and undertake
such legislative, enforcement or other measures necessary to establish a framework for
implementation23.
The obligations contained in the Aarhus Convention can be subdivided according to
the three pillars of the convention: (1) access to environmental information, with
regard to which “[e]ach Party shall ensure that (…) public authorities make [environmental]
information available to the public (…) as soon as possible and at the latest within one
month after the request has been submitted”24 ; (2) public participation in environmental
decision-making, in respect of which “[t]he public concerned shall be informed (…) early in
an environmental decision-making procedure (…) inter alia, of : (a) The proposed activity (…)
and [e]ach Party shall require the competent public authorities to give the public concerned access
for examination (…) to the decision-making”25 ; Each Party shall ensure that in the decision
due account is taken of the outcome of the public participation, and (3) access to justice,
concerning which, a.o., “[e]ach Party shall (…) ensure that any person who considers that his
or her request for information (…) has been ignored, wrongfully refused (…) inadequately
answered, or otherwise not dealt with (…) has access to a review procedure before a court of
law, or another independent and impartial body”26.
2.3 Access of the public to environmental information
According to Article 4(1) of the Aarhus Convention, “[e]ach Party shall ensure that (…)
public authorities, in response to a request for environmental information, make such information
available to the public, within the framework of national legislation, including (…) copies of
the actual documentation containing or comprising such information : (a) Without an interest
21 Benoît JADOT, “Protection juridictionnelle du citoyen face à l’administration et droit d’accès à la justice en
matière d’environnement. L’incidence de la convention d’Aarhus et des textes de droit communautaire pris dans
sa foulée”, La protection juridictionnelle du citoyen face à l’administration, La charte, Bruxelles, 2007, 439.
22 Article 1.
23 Article 3.
24 Art. 4(1) and (2).
25 Art. 6(2) and (6).
26 Art. 9 (1).
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having to be stated; (b) In the form requested (…).” In contrast to this passive disclosure
of information to the environment, article 5 of the Aarhus Convention also contains
obligations for the collection and dissemination of environmental information by public
authorities, upon which it therefore equally imposes obligations of active disclosure
of information.
2.3.1. Personal scope of application :who is to provide information ?
			
2.3.1.1 The concept of “public authority” under the Aarhus Convention
Article 4 of the Aarhus Convention imposes an obligation of passive disclosure of
environmental information to “public authorities”. However, this concept has been defined
rather extensively in article 2(2) of the Aarhus Convention, to include not only “(a)
Government at national, regional and other level” and the institutions of regional economic
integration organizations (such as the EU), but also “(b) Any other natural or legal persons
performing public administrative functions under national law, including specific duties,
activities or services in relation to the environment” (this seems to include, in the Belgian
nuclear sector, AFCN and ONDRAF) and “(c) Any other natural or legal persons having
public responsibilities or functions, or providing public services, in relation to the environment,
under the control of a body or person falling within subparagraphs (a) or (b) above”.
The definition of the Aarhus Convention does not include bodies or institutions acting in
a judicial or legislative capacity.
			
2.3.1.2 Do the Treaty obligations with respect to access to information apply also
			
to the private nuclear operator ?
Could, more especially, article 2(2) (c) in conjunction with article 4 of the Aarhus Convention
imply that there is a duty of disclosure on the private nuclear operator? Doubts may surface
in view of a certain Belgian literature, where the questions have been raised
::
		
::
		

whether the functions referred to must be protective of the environment or
could also include those who have a negative effect on the environment, and of
how intense the “relation” to the environment should be before the organism
would be considered a public authority in the sense of the Treaty27.

The traditional jurisprudence of the Cour de Cassation in Belgium with respect to
publicity of administrative documents in general was that there can only be a public
authority when an institution can unilaterally bind third parties. This jurisprudence has
been applied by the (Belgian federal) Commission for the Access to Administrative
Documents, which moreover found that this rule also applies to institutions created by
the authorities28 Under such rule, the Belgian nuclear operator would not be considered
a public authority.
27 Ch. LARSSEN, “Het Verdrag van Aarhus en de toepassing ervan in het Belgische recht – deel 1”, Tijdschrift
voor Milieurecht, 2005, p. 248, footnote 32.
28 CTB/2007/03 of 28 March 2007.
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However, with respect to the access to environmental information and the implementation
of the Aarhus Convention, the Belgian law of 5 august 2006 referred to the term
“environmental authority” that is considered by the author Frankie SCHRAM to be
different from the traditional concept of public authority29. The new provision largely
copied the definition of the Aarhus convention, and therefore offers no further clarification
as to the interpretation of the latter.
In Germany, where the author SCHOMERUS took the position that the energy enterprises
are to be considered as under an obligation to provide information, this was questioned
by Ulrike FELDMANN, who nevertheless concluded that the energy enterprises should
expect that in the future environmental organisations may make a request in order to
try to obtain environmental information directly from those enterprises30. This analysis
seems to leave the question open.
I therefore refer to an interpretation of the French Commission d’accès aux documents
administratifs (CADA) of 2006 according to which a document of a nuclear power
plant operator does not present an administrative character when it does not relate to its
public service missions; the generation of electricity did not qualify as such. The (French)
CADA which was confronted with a demand for advice with respect to the possibility to
communicate measurements of radioactive emissions of the concerned power plant and of
the quantities of water collected in the neighbouring river, could only state that it was not
competent31. Applying the same reasoning to the Belgian nuclear power plant operators,
they should not as such be obliged to provide access to environmental information.
Meanwhile, however, the situation has changed in France with the Law N°2006-686 of
13 June 2006 “relative à la transparence et à la sécurité en matière nucléaire”32 that provides
in its article 19 an obligation to communicate information, within the conditions defined
in articles L.124-1 and the following of the “Code de l’environnement”, for the operators
of an “Installation Nucléaire de Base” and on those responsible for the transport of
radioactive substances or the holders of such substances, regardless of whether these
persons or entities are public or private.
The said French law also creates a High Committee for Nuclear Safety Transparency and
enshrines in the law the existence of local information commissions (CLI). The High
Committee for Nuclear Safety Transparency is a body for information, consultation and
debate about the risks related to nuclear activities and the impact of these activities on the
health of persons, the environment and nuclear safety. The CLI have a general monitoring,
29 Frankie SCHRAM, Openbaarheid van bestuur. Stand van zaken 2007, Leuven, 2008, 88.
30 Ass.jur.Ursula Ulrike FELDMANN, “Was bedeuten Aarhus-, Espookonvention und SEA-Protokoll für das
Atomrecht ?”, Bausteine eines globalen Atomrechtsregimes, Norbert PELZER (ed.), regional conference of the
International Nuclear Law Association in Goslar, Nomos, 2006, 239-240.
31 (French) CADA 8 June 2006, n°20062388; See also Marie-Béatrice LAHORGUE, “Etat de droit et energie
nucléaire : le nouveau visage de la démocratie participative”, contribution to the Nuclear Inter Jura 2007 of the
International Nuclear Law Association held in Brussels, 1-5 October 2007, p14-15, to be published by Bruylants
in 2009.
32 (French) JO N°136 of 14 June 2006, p. 8946.
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information and consultation mission with regard to nuclear safety, radiation protection
and the impact of nuclear activities on persons and the environment33.
No such legislation or institutions exist in Belgium. This not only permits the nuclear
operator to defend the thesis that he should not directly be held to provide environmental
information, but also the question is raised on how active publicity of environmental
information is ensured in this country. As discussed below, the Belgian law provides for
a role in active publicity for AFCN and ONDRAF, while the Belgian nuclear operator
engages voluntarily in eco-auditing schemes.
		 2.3.2. Material scope of application: what is environmental information?
The concept of environmental information is broadly defined in article 2(3) of the Aarhus
Convention and means a.o. “any information in written, visual, aural, electronic or any other
material form on: (a) The state of elements of the environment, such as air and atmosphere,
water, soil, land, landscape and natural sites, biological diversity and its components (…)
and the interaction among these elements; (b) Factors such as substances, energy, noise and
radiation, and activities or measures, including administrative measures, environmental
agreements, policies, legislation, plans and programmes, affecting or likely to affect the elements
of the environment (…), and cost-benefit and other economic analyses and assumptions used in
environmental decision-making; (c) the state of human health and safety (…)”.
Information on waste, emissions and effluents of the nuclear operator therefore are in
principle factors covered by this definition. This may be a cause for concern, in view of the
specific requirements of the nuclear risk and potential exposure of the nuclear operator to
malevolent acts of terrorists. We will therefore carefully examine below what the exceptions
are to the right of access of the public, that may be relevant for the nuclear sector.
		 2.3.3. Beneficiary of the right of access to information
Each member of the public may request access to environmental information, without
an interest having to be stated34. According to article 2(4) of the Aarhus Convention,
“the public” means “one or more natural or legal persons, and, in accordance with national
legislation or practice, their associations, organizations or groups”.
Under Belgian federal legislation, all those administered, regardless of whether they are
natural or legal persons, an organization or an association in fact, have the right of access
to environmental information35.
Moreover, a non-discrimination principle as to citizenship, nationality or domicile and
(in the case of a legal person) as to where it has its registered seat or effective centre of its
activities has been imposed by article 3 (9) of the Aarhus Convention.
33 For an analysis of the French legislation on nuclear transparency and safety, see Marc LEGER and Laetitia
GRAMMATICO, “Nuclear Transparency and Safety Act: What Changes for French Nuclear Law, Nuclear
Law Bulletin, n° 77 ( June 2006), 7-25
34 Art. 4.1 (a) of the Aarhus Convention.
35 Frankie SCHRAM, De publieke toegang tot milieu-informatie in internationaal en internrechtelijk perspectief,
Larcier, Brussels, 2008, p. 158.
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2.3.4 Grounds for refusal of access to environmental information
The grounds for refusal of access to environmental information are enumerated exhaustively in Article 4(3) and 4(4) of the Aarhus Convention and therefore also in the Belgian
legislation on access to administrative documents.
Confronted with the refusal of ONDRAF to publish the advice contained in a letter
with respect to the decommissioning of nuclear power plants, the (Belgian) Commission
for the Access to Administrative Documents stated that ONDRAF did not invoke a
ground for refusal as provided in article 6 of the Belgian law of 11 April 1994 “relative à
la publicité de l’administration”36. Only these exceptions formed at the time a sufficient
basis for refusal of publication; in the absence of such basis the refusal was not justified
and the information should have been published.37
The mere possession of an administrative document is sufficient in order to oblige a public
authority to take a decision on its publication. ONDRAF therefore could not refer to the
supervising minister in order to take a decision on the publication. This decision must
in principle be taken by the Board of Directors of ONDRAF or by the person who has
received an express delegation of powers to this effect38.
The relevant provisos in Belgian federal law implementing Article 4(3) and 4(4) of the
Aarhus Convention are now article 27 and 32 of the law of 5 August 2006 “relative à l’accès
du public à l’information en matière d’environnement”39.The exceptions contained in Article
27 apply to active as well as passive (non-)disclosure of environmental information40:
			
2.3.4.1. The general exceptions of article 4(3) of the Aarhus Convention and
			
their implementation in Belgian law
According to article 4(3) of the Aarhus Convention, “A request for environmental
information may be refused if (a) The public authority to which the request is addressed does not hold
the environmental information requested; (b) The request is manifestly unreasonable or formulated
in too general a manner; or (c) The request concerns material in the course of completion or concerns
internal communications of public authorities where such an exemption is provided for in national
law or customary practice, taking into account the public interest served by disclosure.”
With respect to the exception of Article 4 (3) (a), the Aarhus Convention specifies in
article 4(5) an obligation for the public authority which does not hold the information,
to “inform the applicant of the public authority to which it believes it is possible to apply
for the information requested or transfer the request to that authority and inform the
applicant accordingly.” According to Belgian federal law41, when the request is manifestly
unreasonable, it shall be refused.
36
37
38
39
40
41
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Moniteur belge 30 June 1994.
(Belgian) CADA/2006/30 of 29 June 2006.
CTB/2006/46 of 19 October 2006.
Moniteur belge 28 August 2006, 42.538-42546.
Article 28 of the law of 5 August 2006.
As analyzed by Frankie SCHRAM, De publieke toegang tot milieu-informatie in internationaal en
internrechtelijk perspectief, Larcier, Brussels, 2008, p.179-184.

If the request is formulated in too general a manner, a procedure is provided in article
22§2 of the law of 5 August 2006 according to which the environmental authority must
ask the petitioner to specify his request. (Only) if the petitioner does not adequately answer
to this request for specification, the environmental authority shall reject the request.
If the request concerns material in the course of completion, the environmental authority
may reject the request (although it may also decide to disclose the information), subject
to a necessary cumulative condition. The incomplete character is only a sufficient reason
for rejection, if the disclosure could lead to a misconception for the petitioner. To
motivate such rejection is not an easy task as it must happen every time in concerto and
the interests at stake must be evaluated at each request. Moreover the environmental
authority must identify to the petitioner which environmental authority is responsible
for the completion of the requested information and specify within which delay this will
presumably happen.
One can conclude from the above-mentioned specifications in Belgian federal law that
the Belgian legislator has sought to restrict as much as possible the application of the
general exceptions of article 4(3) of the Aarhus Convention and has not, in principle, left
much opportunity for AFCN and NIRAS, or indirectly for the nuclear operator, to keep
environmental information confidential.
There are, however, more exceptions provided in Article 4(4) of the Aarhus Convention,
that protect certain particular interests, and that need to be taken into account by the
petitioner for environmental information. We shall examine hereafter these exceptions as
far as they can be relevant for the nuclear sector.
		 2.3.4.2. The exception of confidentiality of the proceedings of public authorities,
		 where such confidentiality is provided for under national law42
In Belgium, the Commission for the Access to Administrative documents rejected the
application of this exception in a case where ONDRAF had invoked article 8, § 2 of the
law of 11 April 2003 “sur les provisions constituées pour le démantèlement des centrales
nucléaires et pour la gestion des matières fissiles irradiées dans ces centrales”, because
this article imposes a professional secret only on the members and the secretarial staff of
the Comité de Suivi (now called “Comité des Provisions Nucléaires”) established by this
law (which prohibits them from disclosing to anyone confidential data that have come
to their knowledge in the exercise of their function, except when they are called upon to
testify in a court of law) and not on ONDRAF. Nevertheless, the Commission found
that the members of ONDRAF are subject to the general stipulations on the professional
secret of article 458 of the Penal Code, but explicitly pointed out that in that case the
professional secret only applies with respect to confidential data; if article 458 of the
Penal Code is invoked, the applicability of this article on the information that ONDRAF
has no wish to disclose has to be motivated on a case by case basis.43
42 Article 4 (4) (a) of the Aarhus Convention.
43 CTB/2006/46 of 19 October 2006.
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		 2.3.4.3. The exception of adverse affectation of international relations, national
		 defence or public security44
With respect to nuclear activities, public security obviously requires non-disclosure of
data with respect to physical protection of radioactive materials. The federal legislator
recognized45 this by providing that the request shall be denied if the importance of their
disclosure does not outweigh the protection of public order, public security including the
physical protection of radioactive materials, or the defence of the country.
Moreover, Belgian federal law protects the confidential character of the federal international
relations of Belgium, of the relations of Belgium with the supranational institutions and
of the relations of the federal authorities with the communities and the regions.
		 2.3.4.4. The exception of adverse affectation of the course of justice, the ability of
		 a person to receive a fair trial or the ability of a public authority to conduct an enquiry
		 of a criminal or disciplinary nature
This exception is echoed in Belgian federal legislation and would have for a consequence
that, in the hypothesis that criminal proceedings are being prepared against the nuclear
operator or a member of its staff for an environmental offence, the files with respect
thereto should not be disclosed.
		 2.3.4.5. The exception of confidentiality of commercial and industrial information
The Aarhus convention provides this exception where such confidentiality is protected by
law in order to protect a legitimate economic interest. The Belgian federal law accepts such
confidentiality when the information is protected in order to protect a legitimate economic
interest, except if the person at the origin of the information agrees with its disclosure46.
Interrogated on the structure of the organisation, the management and the relations
with the staff of a private enterprise (a nuclear operator), the AFCN had replied that it
should not disturb the business climate of the nuclear operators by publishing such data.
The (Belgian) Commission for the Access to Administrative Documents pointed out
that the invoked exception could only be valid if the publication causes damage to the
inherent confidential character of commercial and industrial information that have been
communicated to a public authority.
The motivation of the AFCN did not give an indication that the publication of these data
effectively inflicts damage on the enterprise. Moreover, the Commission remarked that
the importance of the non-disclosure had not been demonstrated to be superior to the
public interest served by disclosure.46
		 2.3.4.6. The exception for intellectual property rights
According to article 30 (2) of the Belgian law of 5 August 2006, the environmental
authority must, in case disclosure is requested of a work protected by intellectual property
44 Article 4(4)(b) of the Aarhus Convention.
45 Article 27 of the law of 5 August 2006
46 CTB/2006/45 of 29 June 2006.
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rights, request permission of the holder of such rights. Even so, the public interest involved
in disclosure must be appreciated against the specific interest served by non-disclosure.
Author Frankie SCHRAM is of the opinion that in case the public interest outweighs the
interest of the author, the information could be disclosed even without his permission.47
		 2.3.4.7. The exception of confidentiality of personal data and/or files relating to a
		 natural person, where that person has not consented to the disclosure of the information
		 to the public
Belgian federal law protects such personal privacy, except if the person concerned
agrees with the disclosure. However, the Commission for the Access to Administrative
Documents held that a decision of the AFCN was insufficiently motivated when it
invoked the exception of confidentiality of personal data because an audit report allowed
the identification of persons who work for or worked for the operator of the nuclear
installations. The Commission could accept the exception only if it appears that the
publication provokes a detriment to privacy. Not all personal data are moreover subject
to privacy protection48.
		 2.3.4.8. The exception for voluntary information
Article 4 (4) (g) protects the interests of a third party which has supplied the information
requested without that party being under or capable of being put under a legal obligation
to do so, and where that party does not consent to the release of the material. Belgian
federal law adds the requirement that the third party must have communicated the
information in confidence and must have expressly asked to treat it as confidential except
when its permission to disclose is obtained.
This exception could in fact not be validly invoked by ONDRAF, according to the
Commission for the Access to Administrative Documents, because this exception did not
permit to withhold publicity to the extent that the advice concerned had not been expressly
titled as confidential, even if this advice had been entrusted to a public authority on the
initiative of the third party without that party being under a legal obligation to do so.49
We must conclude that the Belgian federal legislator has, in providing a series of restrictions
and additional conditions to the exceptions provided in the Aarhus Convention, made
an extensive use of its right under article 3 (5) of the this Convention to maintain or
introduce measures providing for broader access to information than required in the
Aarhus Convention.
47 Frankie SCHRAM, “De wet van 5 augustus 2006 betreffende de toegang van het publiek tot milieu-informatie :
pure omzetting of vernieuwing van de openbaarheidswetgeving ?”, Openbaarheid van bestuur. Stand van zaken
2007, Leuven, 2008, 94-95.
48 CTB/2006/45 of 19 October 2006.
49 Advice of the Commission for the Access to Administrative Documents quoted, without reference, by Marc
BOES and Frankie SCHRAM, “Openbaarheid van bestuur, toegang tot milieu-informatie op international,
Europees en Belgisch bestuursniveau: een overzicht”, Openbaarheid van bestuur. Stand van zaken 2007, Leuven,
2008, 57.
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2.3.5. Active publicity obligations in the Belgian nuclear sector
		 2.3.5.1. The role of AFCN and ONDRAF
Reference can be made to the law of 5 August 2006, that specifies explicitly in its explanatory
note that at the entry into force of the law the AFCN and the ONDRAF are considered
to be among the organisms of which the public service is related to the environment
and that generate in the exercise of their functions environmental information for which
active disclosure must be guaranteed.50
Among the obligations imposed on AFCN and ONDRAF by Belgian law in the field of
active disclosure, we can point out the obligation for the environmental authority to
::
::
		
		
		
::
		
		
::
		
		
		
		
		
		
		
		
		

publish a description of its competences and internal organisation;
take the necessary measures to order the environmental information relevant
for its task and which it possesses, for the purpose of disclosing it actively and
systematically to the public, especially by means of electronic communication
and by preference on the internet;
disclose electronically to the public all electronically available information as
well as all the environmental information, even if it has not been gathered in
an electronic form, that has been obtained since 14 February 2003
disclose minimally the information enumerated in article 14 § 1 of the law of
5 August 2006 (international environmental treaties; federal environmental
legislation and declarations of government and policy documents, federal plans
and programmes with respect to the environment; progress reports; 4 yearreports on the status of the environment containing information on the quality
of and the pressure on the environment; measurement data; permits with an
important incidence on the environment and environmental agreements
involving a federal competence; environmental impact assessments, risk
assessments and safety reports with respect to the federal competences with
regard to the environment)51.

		 2.3.5.2. The role of the nuclear operator
The Belgian nuclear operator voluntarily participates in active publicity by participating
to eco-auditing schemes, as is encouraged by article 5(6) of the Aarhus Convention
2.4. Public participation in the decision-making process
In the preamble to the Aarhus Convention, the Parties recognized that “improved access to information and public participation in decision-making enhance the quality and the implementation
of decisions, contribute to public awareness of environmental issues, give the public the opportunity
to express its concerns and enable public authorities to take due account of such concerns.”
Public participation in decision-making is provided for in three situations:
50 Travaux Parlementaires, Chambre des représentants 2005-2006, nr. 51 2511/001, 23.
51 Art 12, 13 and 14 of the law of 5 August 2006 “relative à l’accès du public à l’information en
matière d’environnement”.
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::
::
		
::
		

public participation in decisions on specific activities52
public participation concerning plans, programmes and policies relating to
the environment53
public participation during the preparation of executive regulations and/or
generally applicable legally binding normative instruments54

As far as the implementation of these obligations is concerned, the measures taken on a
Belgian level will be briefly discussed below in our analysis of each of these three situations.
On a European level, Directive 2003/35 and the Regulation 1367/2006 give the right to
individuals and civic society associations to express their opinions on environmental issues
falling within the scope of the application of the Aarhus Convention. “They give interested
parties a voice, not a vote. Those documents do not specifically lay down the modalities for public
participation, but oblige national authorities and EC institutions respectively to make practical
provisions to that end.”55 According to Daniela OBRADOVIC, the minimum standards
and general principles for consulting interested parties56, by which the Commission
formalised the dialogue with civic groups, are likely to govern the Commission’s consultation obligations imposed by virtue of the Aarhus Convention57.
Those standards contain requirements as to:
a) the clear content of the consultation process
b the consultation target groups: relevant parties
c) publications (internet, “single access point”)
d) time limits for participation which should allow sufficient time for planning
		 and responses to invitations and written contributions
e) acknowledgement and feedback.
2.4.1. Public participation in decisions on specific activities
According to the Aarhus Convention, public participation will be required for decisions
on whether to permit most proposed activities in the nuclear sector. This follows from
Article 6 (1) (a) in conjunction with Annex I of the Aarhus Convention, which lists a.o.
as activities concerned:
::
		
		
		

Nuclear power stations and other nuclear reactors including the dismantling or
decommissioning of such power stations or reactors (except research installations for the production and conversion of fissionable and fertile materials
whose maximum power does not exceed 1 kW continuous thermal load);

52
53
54
55

Article 6 of the Aarhus Convention.
Article 7 of the Aarhus Convention.
Article 8 of the Aarhus Convention.
Daniela OBRADOVIC, “EC rules on public participation in environmental decision-making at the European
and national levels”, E. L. Rev., December 2007, 844.
56 Communication from the Commission : Towards a Reinforced Culture of Consultation and Dialogue-General
Principles and Minimum Standards for Consultation of Interested Parties by the Commission, COM (2002) 704.
57 Although the document on the minimum standards explicitly stresses that they are not applicable to
consultation agreements under international agreements; cf. Daniela OBRADOVIC, o.c., 845.
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::
::
::
::
::
::
::
		

Installations for the reprocessing of irradiated nuclear fuel;
Installations designed:
For the production or enrichment of nuclear fuel;
For the processing of irradiated nuclear fuel or high-level radioactive waste;
For the final disposal of irradiated nuclear fuel;
Solely for the final disposal of radioactive waste;
Solely for the storage (planned for more than 10 years) of irradiated nuclear
fuels or radioactive waste in a different site than the production site.

It is further specified in a note to Annex I that nuclear power stations and other nuclear
reactors cease to be such an installation when all nuclear fuel and other radioactively
contaminated elements have been removed from the installation site.
In Belgium, there also seems to be no ground to make use in the existing nuclear power
plants, that are purely civilian applications of nuclear fission, of the exception provided for
in article 6 (1) (c) for activities serving national defence purposes (to which a Party may
decide on a case-by-case basis not to apply de provisions on the public participation).
The beneficiary of the right to participate is “the public concerned”, which is defined more
narrowly in Article 2 (5) of the Aarhus Convention than “the public”: “the public concerned”
means “the public affected or likely to be affected by, or having an interest in, the environmental
decision-making; for the purposes of this definition, non-governmental organizations promoting
environmental protection and meeting any requirements under national law shall be deemed
to have an interest”. The notion of “interest” under Belgian law shall be addressed more
extensively below, where access to justice of the public concerned will be discussed.
2.4.2. Public participation concerning plans, programmes and policies relating to
the environment
According to article 7 of the Aarhus Convention, each Party shall make appropriate
practical and other provisions for the public to participate during the preparation of plans
and programmes relating to the environment, within a transparent and fair framework,
having provided the necessary information to the public.
Article 6 of the Belgian law of 13 February 2006 “relative à l’évaluation des incidences
de certains plans et programmes sur l’environnement et à la participation du public dans
l’élaboration des plans et des programmes relatifs à l’environnement” provides examples
where this provision is applied in the nuclear sector, by submitting to an environmental
impact assessment with participation of the public the elaboration of :
:: the plan or program relative to the production and the supply of electricity58
:: the general long term management plan for radioactive waste59.
58 Provided for in article 3, § 1 of the Law of 29 April 1999 “relative à l’organisation du marché de l’électricité”.
59 Provided for in article 2 § 3 of the Royal Decree of 30 March 1981 “determinant les missions et fixant les
modalités de fonctionnement de l’organisme public de gestion des déchets radioactifs et des matières fissiles”.
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On the other hand, article 8 of the said law excludes nuclear emergency plans from the
scope of application of the law.
The binding nature of the right for the public to participate in formulating environmental
government policy has been confirmed in the United Kingdom in the case of The Queen
on the application of Greenpeace Limited v. Secretary of State of Trade and Industry
(15 February 2007), where Mr. Justice Sullivan, quoting the Aarhus Convention, ruled
that the Secretary of State for Trade and Industry had failed to give “the fullest public
consultation” as promised before deciding to announce in the July 2006 Energy Review
as a foregone conclusion that government policy had changed and now favoured nuclear
new build. As a result the Court declared that policy statement unlawful60.
2.4.3. Public participation during the preparation of executive regulations and/or
generally applicable legally binding normative instruments
Article 8 of the Aarhus Convention provides that each Party shall strive to promote
effective public participation at an appropriate stage, and while options are still open,
during the preparation by public authorities of executive regulations and other generally
applicable legally binding rules that may have a significant effect on the environment.
Probably because this provision does not create a binding obligation61, it does not seem to
have been the subject of many executing measures in Belgian federal legislation on nuclear
law. Only the creation of the Federal Council for Sustainable Development, composed
of civil society major stakeholders, which issues opinions to the Federal Authority on the
federal policy for sustainable development, is mentioned in the implementation report
of Belgium to the Second Meeting of the Parties to the Aarhus Convention in Almaty,
Kazakhstan (2005) as an executing measure of Article 8 of the Aarhus Convention.
2.5. Access to justice
The third pillar of the Aarhus Convention is based on article 9 relating to access to justice.
Article 9 provides for three types of review procedures:
::
		
::
		
		
		
		
		

Article 9(1) organizes a review procedure to challenge the outcome, or lack of
outcome, of a request for environmental information;
Article 9(2) imposes a duty on the Parties to provide for a review procedure
allowing to challenge the substantive and procedural legality of any decision,
act or omission subject to the provisions of article 6 (providing for the
participation of the public in decisions on specific activities, among which
activities in the nuclear sector, cf. supra) or of other provision of the
Convention where national law so provides.

60 Cf. contribution of Ian SALTER to the International Nuclear Inter Jura 2007 of the International Nuclear Law
Association, held in Brussels on 1-5 October 2007, to be published by Bruylants.
61 At least this seems to be the opinion of Kurt DEKETELAERE and Frankie SCHRAM, Milieurechten van
het publiek in de participatiedemocratie. Toegang tot milieu-informatie, inspraak in de milieubesluitvorming en
toegang tot de rechter in milieuzaken, Vanden Broele, Brugge, 2002, 274.
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:: Article 9(3) organizes a review procedure to challenge acts and omissions
		 by private persons and public authorities which contravene provisions of
		 national law relating to the environment.
Hereinafter an analysis is made of the question on how the access to justice in environmental matters in general, and relating to the nuclear sector in particular, is organised on
a European level and on a Belgian level.
2.5.1. Access to European justice in environmental matters
The enforcement of access to environmental information (article 9(1)) is ensured by
Regulation (EC) No 1049/2001 of the European Parliament and of the Council of 30
May 2001 regarding public access to European Parliament, Council and Commission
documents. This regulation provides more especially in its Article 7 and 8 for a procedure
for processing initial and, if necessary, confirmatory applications, entitling the applicant
in case of failure by the institution to reply within the prescribed time to institute court
proceedings against the institution and/or making a complaint to the Ombudsman, under
the conditions laid down in Articles 230 and 195 of the EC Treaty, respectively.
Article 9(2) of the Aarhus Convention is less relevant on the European level, because
decisions as provided for in Article 6 of the Convention are taken on a national level.
This analysis therefore focuses mainly on the implementation on a European level of
Article 9(3) of the Aarhus Convention, creating, in principle, administrative and judicial
procedures for members of the public to challenge acts and omissions by private persons
and public authorities which contravene legal provisions relating to the environment. As
will be explained below, judicial protection of members of the public and non-governmental
organisations (“ngo’s”) on a European level is subject to rather strict regulation.
		 2.5.1.1. General rules on access to European justice: strict conditions
Article 230 (4) of the EC Treaty contains two standing requirements for applicants, who
need to show that they have been both directly as well as individually concerned by EC
acts, when these were not addressed to them62.
What is meant with the requirement that the natural or legal person be “individually
concerned” is interpreted strictly in the Plaumann decision. “Persons other than those to
whom a decision is addressed may only claim to be individually concerned if that decision
affects them by reason of certain attributes, which are peculiar to them or by reason of
factual circumstances in which they are differentiated from all other persons and by virtue
of these factors distinguishes them just as in the case of the person addressed”63.
The European Court of First Instance has tried to give a new explanation to the requirement
of individual concern in the Jégo-Quéré case64: according to the Court, “a natural or legal
62 Femke DE LANGE, “Beyond Greenpeace, Courtesy of the Aarhus Convention, The Yearbook of European
Environmental Law, Volume 3, 230.
63 ECJ, 15 July 1963, case n° C-25/62, par 108.
64 European Court of First Instance 2 May 2002, case n° T-177/01, par 50.
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person is to be regarded as individually concerned by a Community measure of general
application that concerns him directly if the measure in question affects his legal position,
in a manner which is both definite and immediate, by restricting his rights or by imposing
obligations on him. The number and position of other persons who are likewise affected
by the measure or who may be so are of no relevance in that regard.”
However, in the Union de Pequeños Agricultores case65 the European Court of Justice came
to the conclusion that a modification of the EC Treaty is necessary in order to change in
this way the general rules on access to the European courts.
		 2.5.1.2. Access to European justice in environmental matters before the Aarhus
		 Convention: equally strict conditions
The strict application of the admissibility requirements of the European Court of Justice
as mentioned above is also valid in environmental cases66. This can be illustrated by the
Stichting Greenpeace Council (Greenpeace International) and Others v. Commission
case67. This case dealt with the construction of two electric power plants on the Canary
Islands where no environmental impact assessment had been made. Greenpeace Spain
introduced a claim in the Spanish courts to challenge the legality of the permits delivered
by the authorities. Greenpeace Spain had also investigated whether financial means
coming from the Community funding had been paid to the regional authorities of the
Canary Islands for the construction of the two power plants. Since Greenpeace Spain
could not obtain decisive information from the Commission on the exact circumstances
of the financing, the Stichting Greenpeace Council instituted court proceedings before
the European Court of First Instance, together with two other non-governmental
organizations and a number of inhabitants, claiming the annulment of the decision that
the European Commission should have taken between 7 march 1991 and 29 october
1993 to pay to Spain an amount of the order of 12 million ECU for the construction of
the power plants.
The thesis of Greenpeace, according to which the Plaumann-doctrine should not be
applied and the Court should only consider the fact that the applicants have suffered or are
threatened with damage or loss through the negative consequences for the environment
of an illegal act of the Community institutions68, was rejected by the European Court of
First Instance. “The criterion which the applicants seek to have applied, restricted merely to
the existence of harm suffered or to be suffered, cannot alone suffice to confer locus standi on an
applicant, since such harm may affect, generally and in the abstract, a large number of persons
who cannot be determined in advance in a way which distinguishes them individually in
the same way as the addressee of a decision”69. Private persons only invoking their capacity
of local inhabitant, fisherman, person concerned with the possible consequences of the
construction of two electric power plants for the environment and for tourism, etc. are
65 ECJ 25 July 2002, case n° C-50/00.
66 Hendrik SCHOUKENS, “De toestand is hopeloos, maar niet ernstig ? Een analyse van de toegang tot de
rechter inzake milieu-aangelegenheden op Europees niveau”, M.E.R., 2007, 4, 227.
67 ECJ 2 April 1998, case n° C-321/95.
68 CFI 9 August 1995, case T-585/93, par.30.
69 CFI 9 August 1995, case T-585/93, par.51.
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not individually concerned and have no standing. For the same reasons, the claim of the
non-governmental organizations was rejected.
This judgement was confirmed by the European Court of Justice on 2 April 1998. The
Court held that the arguments used by the applicants to demonstrate the specific nature
and the special character of the environmental interests on which their appeal is based,
cannot lead to a relaxation of its jurisprudence with respect to standing.
One must conclude that before the Aarhus Convention there was not frequently ius
standi for private persons and non-governmental organizations allowing to challenge
the acts and omissions of the European institutions which contravene legal provisions
relating to the environment.
		 2.5.1.3. Access to European justice under Regulation (EC) No 1367/2006: an
		 opening to non-governmental organizations
Regulation (EC) No 1367/2006 of the European Parliament and of the Council of
6 September 2006 on the application of the provisions of the Aarhus Convention on
Access to Information, Public Participation in decision-making and Access to Justice in
Environmental Matters to Community institutions and bodies (the “Aarhus Regulation”)
has implemented Article 9 (3) of the Aarhus Convention in community law.
According to title IV of the Aarhus Regulation any non-governmental organisation which
meets certain criteria is entitled to make a request for internal review to the Community
institution or body that has adopted an administrative act under environmental law or, in
case of an alleged administrative omission, should have adopted such an act. Subsequently,
the review decision is subject to proceedings before the Court of Justice (more in particular
the European Court of First Instance in accordance with article 225 (I) EC-Treaty).
This review procedure is limited to non-governmental organizations. These non-governmental organizations must meet the criteria of Article 11 of the Aarhus Regulation, i.e.
a) it is an independent non-profit-making legal person in accordance with a
		 Member State’s national law or practice;
b) it has the primary stated objective of promoting environmental protection in
		 the context of environmental law;
c) it has existed for more than two years and is actively pursuing the objective
		 referred to under (b);
d) the subject matter in respect of which the request for internal review is made is
		 covered by its objective and activities”70.
The author Hendrik SCHOUKENS suggested71 that the review procedure could be contrary to the Aarhus Convention because the Aarhus Regulation provides standing only to
70 ...
71 Hendrik SCHOUKENS, o.c., p.232.
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non-governmental organisations, as compared to article 9(3) of the Aarhus Convention
which provides standing for “members of the public”, which seems to imply natural
persons also. This analysis is in my view not correct, since Article 9(3) provides that
those members of the public must “meet the criteria, if any, laid down in [..]national law”;
therefore the Commission seems justified in imposing qualification criteria and may in
that context limit standing to non-governmental organisations.
What administrative acts relating to the environment are open to review? According to
the definition of Article 2 (1) (g) of the Regulation 1367/2006, “administrative act means
any measure of individual scope under environmental law, taken by a Community institution
or body, and having legally binding and external effects”. Only individual decisions can
therefore be subject to review; directives and regulations in principle escape from the
applicability of the review procedure. This is a result of the impact of article 230 (4)
EC Treaty as interpreted by the European Court of Justice. Moreover, as underlined by
the European Court of First Instance in the European Environmental Bureau (EBB) v.
Commission case72, in view of the principles governing the hierarchy of norms, secondary
law such as the Aarhus Regulation is precluded from conferring standing on individuals
who do not meet the requirements of Article 230 (4) EC Treaty.
Some authors criticize moreover the fact that the Aarhus Regulation provides no criteria
for the review of environmental decisions73 but to those critics it can be replied that it is
the European legislation that forms the basis for the criticised environmental decision
that offers the basis for review.
2.5.2. Access to Belgian justice in environmental matters
Article 9 of the Aarhus Convention imposes on the contracting Parties the obligation to
organise recourse procedures permitting either to the members of the “public” (Article 9
(1) and (3)) or of the “public concerned” (Article 9(2)) to go against the acts or omissions
of private persons or public authorities that are inconsistent with environmental law. A
margin of appreciation is left to the Parties to determine the nature of the procedures and
of the organisms put in place to that end.
In Belgian law, the judicial recourse procedures that are open in the field of environmental
infringements as meant in Article 9 of the Aarhus Convention are, on the one hand, the
judicial review by the ordinary courts and on the other hand, a review by the Conseil
d’Etat. Moreover, specific recourse is provided to challenge the fact that a request for
information is ignored, wrongfully refused or inadequately answered or in case of any
other difficulty of that kind.
		 2.5.2.1. Judicial review by the ordinary courts
Several authors consider that the recourse provided by the ordinary courts of justice (“les
jurisdictions judiciaires”) is conceived in a sufficiently large way to be, in a non negligible
72 European Environmental Bureau (EBB) v. Commission, ECFI 28 November 2005, case n° T-94/04, par.67.
73 J.H. JANS, “Over kanonskogels, bretels en andere ongelofelijke verhalen…”, SEW, 2006, 422; Hendrik
SCHOUKENS, o.c., 236-237.
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number of cases, a useful way to go against the acts or omissions of private persons or
public authorities that are inconsistent with environmental law and to obtain reparation,
more particularly by offering injunctive relief as mentioned in article 9(4) of the Aarhus
Convention74. The judge seized by the victim of damage caused by an illicit act may order
the reparation in natura and prescribe all measures necessary to end the illegality; or the
president of the court of first instance can, in case of urgency, order all useful provisional
measures75. However, the same authors do not consider this regime totally satisfactory
from the point of view of consistency with the Aarhus Convention:
First, Belgian law imposes on the person who brings one of these actions an obligation
to justify a personal and direct interest in the case, unless the law provides otherwise.
The Cour de Cassation is of the opinion that whoever brings an action in order to
ensure the defence of the collective interest of the protection of the environment, does
not demonstrate the necessary interest76. The jurisprudence is divided and an important
number of decisions do not follow this point of view of the Cour de Cassation; this leads
to uncertainty in the law.
Second, the president of the court of first instance has a large margin of appreciation
to determine whether there is urgency to order provisional measures. He can take into
account other motives than the protection of the environment, such as economic, financial,
social interests that can deviate from the measures the environment would require.
Finally, certain dispositions explicitly limit the possibility of obtaining injunctive relief, for
instance by conferring on the competent administrative authority the choice of the reparation
that has to be made in case of infringement (e.g. in urbanistic cases, the authorities can in
certain cases accept payment of an amount representing the surplus value generated by the
infringement rather than order the restoration of the place in its pristine state).
To the first objection of uncertainty related to the interpretation of the (lack of ) interest to
act, can be replied, however, that the legislator has intervened by voting the law of 12 January
1993 “créant un droit d’action en matière de protection de l’environnement”. It provides
injunctive relief in environmental cases, much along the lines of the Aarhus Convention,
to administrative authorities and associations for the defence of the environment that
correspond to certain criteria, as well as dispensation from further justifying any particular
interest. This law creates the possibility for a public interest action.
The conditions that the associations for the defence of the environment must fulfil under
the law of 12 January 1993 to have access to the recourse organised by this law are enumerated in its article 2 : they must have created an “association sans but lucratif ” in the
74 Benoît JADOT, « Protection juridictionnelle du citoyen face à l’administration et droit d’accès à la justice en
matière d’environnement. L’incidence de la convention d’Aarhus et des textes de droit communautaire pris dans
sa foulée », La protection juridictionnelle du citoyen face à l’administration, 2007, 439-440 ; Christine LARSSEN et
Benoît JADOT, « L’accès à la justice en matière d’environnement au regard de la convention d’Aarhus », Toegang
tot de rechter in milieuzaken, 2005, 236.
75 Article 584 Code judiciaire.
76 Cass., 19 November 1982, Pas., 1983, I, p.338.
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significance of the law of 27 June 1921 and have respected all prescriptions of this law;
they must have legal personality since at least three years on the day the recourse is sought;
they must have the protection of the environment as a social purpose and have defined
in their statutes the territory of their activities; they must give proof by activity reports or
other documents that they have a real activity in conformity with their social purpose and
that this activity concerns the public interest of protection of the environment.
This provokes the criticism that by its reference to the law of 27 June 1921, the law
excludes associations that are created under similar legal form provided for by foreign
legislation, which is contrary to the non-discrimination principle provided for in article 3
§ 9 of the Aarhus Convention.
Other difficulties of the law of 12 January 1993 are that
::
::
		
::
		

it refers to acts, not omissions,
only for situations of “manifest violation” or “serious danger of violation”
injunctive relief is provided (which leaves room for appreciation to the judge)
since the law provides that the judge may give injunctive relief, he/she can also
abstain from doing so by considering other interests.

		 2.5.2.2. Review by the Conseil d’Etat
By organising an annulment review for acts and regulations of administrative authorities that
constitute an abuse of power, article 14 of the “lois coordonnées sur le Conseil d’Etat” offers
a recourse for most hypotheses provided for in article 9 of the Aarhus Convention. Administrative summary proceedings are provided for cases where there are serious motives justifying
the annulment of the challenged act or regulation and on condition that the immediate
execution of the act or regulation risks to cause a serious prejudice that is difficult to repair.
The latter condition raises the criticism according to author Benoît JADOT77 that the
Aarhus Convention does not provide for an appreciation of the gravity of the injury
to the environment in order to make the possibility of a recourse obligatory. To this I
would reply that Article 9(4) of the Aarhus convention provides for injunctive relief as
appropriate, and that the requirement of serious prejudice that is difficult to repair is a
classic one under Belgian law relating to injunctive relief by the Conseil d’Etat.
Secondly, certain categories of acts are not eligible (immediately) for a recourse, among
others the action programmes with respect to the environment that do not have a directly
binding nature. Similarly, acts that are merely preparatory of an ulterior decision are
considered not open to review by the Conseil d’Etat. This seems problematic in view
of the fact that Article 9 of the Aarhus Convention does not contain an exception for
decisions that are not directly binding and does not require that a decision be final in
order to be open to review.
77 Benoît JADOT, op.cit. 470.
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Thirdly, although the Conseil d’Etat is competent to review implicit decisions, there are
hypotheses in which one could argue78 that there is no timely recourse for an omission
of the public authorities to take a decision (as is required by Article 9 of the Aarhus
Convention). Indeed, although a right of recourse is organised in article 14 § 3 of the “lois
coordonnées sur le Conseil d’Etat” against the silence of a public authority that omits to
decide where it is obliged to do so by law, one of the conditions for its applicability is that
the authority has not decided within a delay of four months as of the notification of a
reminder. This condition considerably limits the efficiency of the right of recourse in case
the intervention of the authorities is urgent.
Similarly, one could deplore the delays before a penalty can be imposed upon a defaulting
authority that does not execute the decision of the Conseil d’Etat, as well as the length
of a normal procedure before the Conseil d’Etat which takes five years on average for
environmental and urbanistic cases79.
A delicate question is who is the beneficiary of the right of recourse before the Conseil
d’Etat. As far as the associations for the defence of the environment are concerned, normally
they need to possess legal personality. Moreover, a personal and direct interest is required.
When the recourse concerns, however, a decision following a request for access to
information, anyone may challenge the decisions that infringe on the right of all to have
access to administrative documents, without further justification of interest. This seems to
be in line with the requirements of Article 9(1) of the Aarhus Convention.
As far as the review of regulations that concern the total population are concerned,
there is also large acceptance of the interest to act for private persons and environmental
organisations which contest such regulations. This seems much less restrictive than the
access to European justice as discussed above.
But in a large majority of cases, the right of recourse concerns a decision with respect to
activities or works that are envisaged on a particular place (e.g. urbanistic or environmental
permit for a nuclear power plant). In such cases the interest to act is judged as follows.
Natural persons have an interest only if they establish a specific connection between the
project or activity covered by the challenged act and their personal situation. A general
or abstract quality that is insufficiently differentiated from other inhabitants, such
as citizenship, the quality of inhabitant of a town or of member of an environmental
association is not sufficient. On the other hand, anyone normally has an interest in the
good organisation of his/her neighbourhood (but his has been interpreted strictly, since
jurisprudence sometimes considers a distance of a couple of hundred meters already
sufficient to consider that the interest of the applicant is not substantially different from
that of citizens in general). Also, there is jurisprudence with regard to the annulment of a
78 As does Benoît JADOT, op.cit. 457.
79 Benoît JADOT, op.cit. 471.
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permit for installations that have an environmental classification (as is the case for nuclear
power plants) that admit an interest for persons living several kilometres away.
When it is difficult to determine exactly the zone that could be affected by the dangers of
an enterprise (as is, again, the case for nuclear power plants), the applicant has been given
the benefit of the doubt80.
Environmental associations are considered to have an interest, subject to certain conditions:
::
		
::
::
::
::

the interest of the association must present a collective character and be
distinct from the individual interest of its members or other persons
the collective interest must be sufficiently specific
the action must be in line with the social purpose of the association
the association must demonstrate to have been active
the association must be representative for the group it affirms to protect

In my opinion, and there I disagree with author Benoît JADOT81, the interest requirements for standing before the Conseil d’Etat are not too restrictive nor contrary to the
provisions of article 9 (2) of the Aarhus Convention, which specifies that what constitutes
a sufficient interest shall be determined “in accordance with the requirements of national
law and consistently with the objective of giving the public concerned wide access to justice
within the scope of this Convention”. This leaves a margin of appreciation for the national
legislator to determine what is sufficient interest.
Equally, article 9 (2) of the Aarhus Convention specifies that “the interest of any nongovernmental organization meeting the requirements referred to in article 2, paragraph 5,
shall be deemed sufficient”. In article 2, paragraph 5, it is also required for non-governmental
organizations to promote environmental protection and meet any requirements under
national law.
		 2.5.2.3. Review by specific commissions for the access to environmental information
The diverse federal and regional legislations implementing the Aarhus Convention into
Belgian law have created, on each respective level, recourse commissions for the access of
the public to environmental information.
On a federal level, it is the law of 5 August 2006 “relative à l’accès du public à l’information
en matière d’environnement” that created a federal recourse commission, composed by a
magistrate and four public servants. The commission decides within strict deadlines and
its sessions are behind closed doors. Whoever is not satisfied with the decision of the
recourse commission, can demand a review of such decision before the Conseil d’Etat.
80 Cf. jurisprudence quoted by Benoît JADOT, o.c., 462.
81 Benoît JADOT, op. cit., 465-467.
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2.5.3. Conclusion: although obstacles remain in place, more rights are recognized to
persons and associations which defend the environment
Access to justice for members of the public who challenge environmental decisions, and
even more so for environmental organisations, has never been obvious until the Aarhus
Convention imposed obligations in that sense on its contracting Parties. Even now that
the margin of appreciation for the courts has been narrowed down by the measures
implementing the Aarhus Convention, certain obstacles remain in place. Nevertheless, it
is clear that a momentum is created towards more standing for persons and associations
which defend the environment.
2.6 The Kiev Protocol to the Aarhus Convention on Pollutant Release and Transfer registers
At an extraordinary meeting of the Parties to the Aarhus Convention on 21 May 2003 in
Kiev, the Protocol on Pollutant Release and Transfer Registers was adopted82.
Its objective is to enhance public access to information through the establishment of
coherent, integrated, nationwide pollutant release and transfer registers (PRTRs), which
could facilitate public participation in environmental decision-making as well as contribute
to the prevention and reduction of pollution of the environment (art. 1).
The Protocol requires each Party to establish a PRTR, which is
::
::
		
		
		
::
::
::
::
		
		
::
::
::

Publicly accessible through the Internet, free of charge;
Searchable according to parameters such as : facility and its geographical
location; activity; owner, operator or company; pollutant or waste; media
into which the pollutant is released; destination of the transfer, disposal or
recovery operation for waste;
user-friendly in its structure and provide links to other relevant registers;
presents standardized, timely data on a structured, computerized database
covers releases and transfers of at least 86 pollutants
covers releases and transfers from certain types of major point sources, among
which thermal power stations (a term which technically seems to include
nuclear power plants83)
accommodates available data on releases from diffuse sources;
has limited confidentiality provisions; and
allows for public participation in its development and modification.

The PRTR should be based on a reporting scheme that is mandatory, annual, multimedia
(air, water, land), facility-specific, pollutant-specific for releases and pollutant-specific or
waste-specific for transfers.
82 The ratifications necessary for this Protocol to enter into force are expected by the end of 2008 or the beginning
of 2009.
83 Although one could wonder if the inclusion of nuclear power plants was really the intention of the signatories,
taking into account the fact that in the Espoo convention a distinction seems to be made between thermal and
nuclear power plants.
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One obvious question for nuclear operators is whether the PRTR will have to include
information on transfers of radioactive waste and irradiated nuclear fuel. This largely
depends on whether nuclear waste and irradiated nuclear fuel included in the list of
pollutants in Annex II. This is currently not the case, unless I am mistaken, but according
to art. 6.2(b), the list of pollutants may be subject to review. Furthermore, confidentiality
provisions may be decided by the Parties, which should, however, according to Article 4g
of the Protocol, be limited (if any).
The Espoo Convention
The Aarhus Convention, by granting the public rights and imposing on Parties and
public authorities obligations regarding access to information, public participation and
access to justice, contributed significantly to the strengthening of public participation in
the implementation by its Parties of an earlier UNECE-Convention, the Convention
on Environmental Impact Assessment in a Transboundary Context, adopted in Espoo
(Finland) on 25 February 1991 and entered into force on 10 September 1997.84
“The Espoo Convention is intended to help make development sustainable
by promoting international cooperation in assessing the likely impact of a
proposed activity on the environment. It applies, in particular, to activities
that could damage the environment in other countries. Ultimately, the
Espoo Convention is aimed at preventing, mitigating and monitoring such
environmental damage.
The Espoo Convention ensures that explicit consideration is given to environmental factors well before the final decision is taken. It also ensures that
the people living in areas likely to be affected by an adverse impact are told
of the proposed activity. It provides an opportunity for these people to make
comments or raise objections to the proposed activity and participate in
relevant environmental impact assessment procedures. And it ensures that
these comments and objections are transmitted to the competent authority
and are taken into account in the final decision.” 85
The activities of the nuclear operator (especially in a small country like Belgium) being
typically activities that could damage the environment in other countries, the obligations
contained in the Espoo Convention will be applicable with certainty when they are being
proposed (cf.infra).
84 There were 30 signatories to the Espoo Convention and there are currently 42 Parties, among whom the
European Community, most EU Member States (including Belgium), many Eastern European states and
Canada; the USA and the Russian Federation signed the Espoo Convention but did not ratify it as yet. Two
amendments have been concluded to the Espoo Convention, to which the European Community was a
participant, but they did not yet enter into force (Belgium did not participate as such in these amendments).
Moreover, a Protocol on Strategic Environmental Assessment has been signed in Kiev in 2003 but has not yet
entered into force (cf. infra).
85 “Guidance on Public Participation in Environmental Impact Assessment in a Transboundary Context”, adopted by the
Parties to the Espoo Convention in their third meeting, 3.
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3.1. Public participation provisions of the Espoo Convention
The Espoo Convention establishes the following important aspects of public participation
in transboundary Environmental Impact Assessments (EIA):
1. Establishment of a national EIA procedure regarding proposed activities listed in
Appendix I to the Convention that permits public participation (Article 2(2)).
Appendix I refers a.o. to nuclear power stations and other nuclear reactors (except research
installations for the production and conversion of fissionable and fertile materials, whose
maximum power does not exceed 1 kilowatt continuous thermal load) (When the second
amendment will enter into force, mention will be made in addition of the dismantling or
decommissioning of such power stations or reactors).Moreover,reference is made to installations
solely designed for the production or enrichment of nuclear fuels, for the reprocessing
of irradiated nuclear fuels or for the storage, disposal and processing of radioactive waste.
2. The opportunity for equivalent public participation in the EIA procedure for
both the public of the affected Party (which means the Contracting Party or Parties
to the Espoo Convention likely to be affected by the transboundary impact of a
proposed activity) and the public of the Party of origin (meaning the Contracting
Party or Parties to the Espoo Convention under whose jurisdiction a proposed
activity is envisaged to take place) (Article 2(6))
3. Notification of the affected Party as early as possible and no later than when
the Party of origin informs its own public about a proposed activity (Article
3(1)); the notification shall contain the information provided in Article 3(2) of
the Convention;
4. Joint responsibility of the concerned Parties for the participation of the public of
the affected Party in the areas likely to be affected in a transboundary EIA, giving
this public the possibilities to make comments or objections (Article 3.8); this
responsibility applies when the competent authority of the affected Party informs
the Party of origin that it wishes to take part in the transboundary procedure;
5. Joint responsibility of the Parties concerned for the distribution of the EIA
documentation and for submission of comments by the public of the affected Party
in the areas likely to be affected (Article 4(2)); and
6. A requirement that, in the final decision on the proposed activity, the Parties
ensure that due account is taken of the comments on or objections to the proposed
activity from the public of the affected Party in the areas likely to be affected. These
include comments on the EIA documentation (Article 6(1)).
7. The concerned Parties, at the request of any such Party, shall determine whether,
and if so to what extent, a post-project analysis shall be carried out, including in
particular the surveillance of the activity and the determination of any adverse
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transboundary impact (Article 7(1)). When there are reasonable grounds for
concluding that there is a significant adverse transboundary impact or factors have
been discovered which may result in such an impact, there is a requirement to
inform the other Party and consult on necessary measures to reduce or eliminate
the impact (Article 7(2)).
Existing or new bilateral or multilateral co-operation agreements by Parties to the
Espoo Convention remain a possibility (Article 8). Such agreements may provide
for more stringent measures than those of the Espoo Convention (Article 2(9)).
3.2.Questions for the nuclear operator raised by the implementation of the Espoo Convention
The Espoo Convention was implemented in EC law by Council Directive 97/11/EC of
3 March 1997 amending Directive 85/337/EEC on the assessment of the effects of certain
public and private projects on the environment.86 Directive 85/337/EEC was amended
again by Directive 2003/35/EC of the European Parliament and of the Council of 26 May
2003 providing for public participation in respect of the drawing up of certain plans and
programmes relating to the environment and amending with regard to public participation
and access to justice Council Directives 85/337/EEC and 96/61/EC87, in order to take
the Aarhus Convention into account, All aspects of the Espoo Convention that will have
to be dealt with in Belgian national legislation cannot be covered in this paper, since
they vary in part according to the regions which are competent for environmental policy
including environmental impact assessments.
We can nevertheless indicate that the Belgian nuclear operator (who is in any event precluded for the time being from obtaining permits for the construction of new power plants
by the Belgian nuclear phase-out law) would be well advised to anticipate the ratification and
entry into force of the second amendment of the Espoo Convention which includes in the
activities of Annex I to the Convention also the dismantling or decommissioning of nuclear
power stations. Indeed, as mentioned above, most nuclear installations, with the exception of
research reactors, count among the activities for which the Espoo Convention applies.
Aspects that will have to be kept in mind, in the interest of meeting time constraints
within which decisions will be expected to be taken, include the following:
a) To ensure to establish effective relations with national focal points of the
Convention and with points of contact regarding notification in our
own country;
b) To keep informed about the legal requirements for transboundary EIA
with public participation
c) To include in the budget of the project adequate resources for financing
measures aimed at public participation in a transboundary EIA (costs of
86 O.J. L 073, 14 March 1997, 0005-0015.
87 OJ L 156, 25 June 2003, 0017-0024.
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special transboundary studies; costs of translations; costs of public hearings
and other participatory procedures in the affected party);
d) To be in contact with the competent authorities from the very beginning of
the EIA procedures;
e) To establish effective relations with relevant authorities involved in
transboundary EIA within our own country
f ) To understand which non-governmental organizations and groups of
the public may be interested in and have relevant skills for participation in
transboundary EIA and to establish contacts with these non-governmental
organizations and groups of the public.
Also, it is not an easy task (and the Espoo convention does not clarify this, nor does
Directive 97/11/EC) to determine exactly what countries are “likely to be affected by the
transboundary impact” of a nuclear activity. Any obligation to notify a third country that is
not a party to the Espoo Convention and to let the public of this third country participate
in the decision-making is not provided for by the Espoo Convention. However, it may be
advisable to extend public participation rights to the population of such third countries,
as has been done by the Finnish proponents of the Nuclear Power Plant “Loviisa-3”
vis-à-vis the Russian Federation, which was not a Party to the Espoo Convention88.
Other issues to consider are:
::
		
		
		
		

What precisely is to be the content of the Environmental Impact Assessment?
Here Directive 97/11/EC gives a very general indication when amending
article 3 of Directive 85/337/EEC as follows: “The environmental impact assessment shall identify, describe and assess in an appropriate manner, in the light of each
individual case […], the direct and indirect effects of a project on the following factors:

			 ::
			 ::
			 ::
			 ::
				

human beings, fauna and flora;
soil, water, air, climate and the landscape;
material assets and the cultural heritage;
the interaction between the factors mentioned in the first, second and
third indents.”

Moreover, the applicant must in principle provide the information referred to in Annex
IV of Directive 97/11/EC, which will according to the new Article 5 (3) of amended
Directive 85/337/EEC include at least :
			
::
				
			
::
				

“a description of the project comprising information on the site, design and
size of the project,
A description of the measures envisaged in order to avoid, reduce and, if
possible, remedy significant adverse effects,

88 Case study 5 in Guidance on Public Participation in Environmental Impact Assessment in a Transboundary Context”,
adopted by the Parties to the Espoo Convention in their third meeting, 35.

114

			
::
				
			
::
				
			
::

The data required to identify and assess the main effects which the project is
likely to have on the environment,
An outline of the main alternatives studied by the developer and an indication
of the main reasons for his choice, taking into account the environmental effects,
A non-technical summary of the information mentioned in the previous indents”

:: what is meant by “the opportunity for equivalent public participation in the EIA
procedure” (this does not seem to imply necessarily that public participation
rules are exactly identical to those applicable within the Party of origin)
(Directive 97/11/EC does not give much clarification on this issue); or
:: when does the notification provided for in Article 3(1) has to be made exactly
(Directive 97/11/EC only specifies that the notification should intervene as soon
as possible and no later than when the party of origin informs its own public)?
It must be pointed out that when the nuclear project is to be realised by an important
contractor coming from another country than the nuclear operator, and the EIA rules are
more stringent in the contractor’s country, nothing in the Espoo Convention prohibits
the contractor to make the operator request to his authorities to agree with the affected
party on those more stringent rules, since Article 2(9) explicitly provides that bilateral or
multilateral agreements may provide for more stringent measures than those of the Espoo
Convention (Article 2(9)).
Finally, an issue has arisen in Slovakia with respect to the completion of units 3 and 4
of the Mochovce Nuclear Power Plant without Environmental Impact Assessment. The
operator and the Slovakian authorities claim that no EIA is necessary since the permit for
the project was issued in the eighties, before the entry into force of the Espoo Convention,
by the Czechoslovak authorities (without EIA). Greenpeace is in the process of pursuing
legal challenge to Mochovce in Slovakia, including by bringing a complaint related to the
lack of Environmental Impact Assessment.
3.3. The Protocol on Strategic Environmental Assessment to the Espoo Convention
Two years after the adoption by the European Union of Directive 2001/42/EC of the
European Parliament and of the Council on the assessment of the effects of certain plans
and programmes on the environmen89, the UNECE Ministerial Conference adopted the
Protocol on Strategic Environmental Assessment to the Espoo Convention.
Strategic environmental assessment (SEA) has been developed as the ex ante evaluation
tool for planning and even legislative initiatives. SEA should ensure that strategic actions
(policies, plans, programmes) do not exceed limits beyond which irreversible damage
from impacts may occur.90
The objective of the SEA in accordance with Directive 2001/42/EC as well as the
89 OJ L197, 21 July 2001, 30-37.
90 Jan DE MULDER, “The expansion of environmental assessment in international law: the Protocol on Strategic
Environmental Assessment to the Espoo Convention”, Environmental Law & Management, 2006, 269.
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protocol is to provide a high level of protection of the environment, including health, by
the establishment of clear, transparent and effective SEA procedures (these include the
preparation of an environmental report, carrying out of consultations and the taking into
account of the report and the consultations in the decision-making).
The practical implication of Directive 2001/42/EC as well as the protocol in the nuclear
area is (as discussed before in the framework of the Aarhus Convention) that Article 6
of the Belgian law of 13 February 2006 “relative à l’évaluation des incidences de certains
plans et programmes sur l’environnement et à la participation du public dans l’élaboration
des plans et des programmes relatifs à l’environnement” provides that an environmental
impact assessment with participation of the public is necessary for the elaboration of:
:: the plan or program relative to the production and the supply of electricity, and
:: the general long term management plan for radioactive waste, but not for
		 nuclear emergency plans.
Other International Instruments Related to Environmental Impact Assessments
The environmental impact assessment was created as a policy instrument in the United
States and has been gradually generalized worldwide. It has been mentioned in principle
17 of the Declaration of Rio de Janeiro on Environment and Development and has been
included in several international instruments, notably the Espoo Convention, but also in a
number of other instruments, which it is necessary to mention (without being exhaustive):
:: Soft law instruments such as a.o. the OECD recommendation C(79)116 of 8
May 1979 on the assessment of projects with significant impact on the
environment, the Montreal rules of international law applicable to transfrontier
pollution adopted by the International Law Association in 1982, the decision
of the UNEP Governing Council relating to the Goals and Principles of
Environmental Impact Assessment, etc.91
:: The Nordic Convention on the Protection of the Environment
(Stockholm, 19 February 1974);
:: Article 206 of the United Nations Convention on the Law of the Seas
(UNCLOS) (Montego Bay, 10 December 1982);
:: The Basel Convention (1989);
:: The UNECE Convention on Transboundary effects of industrial accidents
(Helsinki, 17 March 1992), etc.
An analysis of the details of all these instruments would exceed the scope of the present
paper. It should only be pointed out that when transporting nuclear materials on the
high seas, an assessment of the impact on the marine environment may be required, in
application of Article 206 UNCLOS.
91 To which reference is made by Jan DE MULDER, “Milieu-effectrapportage voor projecten met
grensoverschrijdende milieu-effecten : juridische en administratieve problemen bij de uitvoering van het Verdrag
van Espoo, de Richtlijn 85/337/EEG en het intergewestelijk samenwerkingsakkoord”, Tijdschrift voor
Milieurecht, 1996, 230.
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Conclusion
All of the rights granted to the public by the Aarhus and Espoo Conventions potentially
concern the nuclear sector. Information requests by the public and by non-governmental
organizations on nuclear matters which could be considered as environmental information
are subject to the principles of the Aarhus Convention, which guarantees broad access to
such information. There are exceptions, but they are being interpreted restrictively.
Permitting the construction of a new power plant (or maybe rather reversing the nuclear
phase-out law applicable in Belgium) or dismantling an existing nuclear facility requires
participation of the public, and even public opinion in other countries (whenever there is
a potential significant adverse transboundary impact) is to be taken into account.
If public authorities wrongfully refuse access to nuclear data which qualify as environmental
information under the Aarhus Convention or whenever environmental interest groups
are denied participation in environmental decision-making, access to justice must be
guaranteed. Although there remain certain conditions to obtain standing, particularly
at the level of the European Courts, non-governmental organizations have seen their
chances of bringing a successful lawsuit against environmental law infringements drastically improved.
The Aarhus and Espoo Conventions may therefore bring important changes toward
more transparency in the nuclear sector. Even if security considerations remain important
for the nuclear operator, he can only hope that more transparency will bring a better
understanding of nuclear activities by the public and may lead to broader acceptance of
the nuclear sector.
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The Scope of Transparency –
Reflections on German, Canadian and
US Law on the Basis of Case Law
Nuclear Inter Jura 2009 – 5-9 October, 2009, Toronto, Canada
Ass. jur. Ulrike Feldmann*

Introduction
Transparency or the access to information is without doubt an important right of modern
democratic states. However, since the protection of the environment and the right of the
public to access to environmental information have become more and more important
conflicts are increasing in many states by number and by intensity between mainly large
scale industry projects on one hand and the interests of neighbours and environmental
organisations on the other hand, whether the states involved are members of the UNECE
Convention on Access to Information (Aarhus-Convention)1 and/or to the European
Directive 2003/42 or whether they are not.
During the last three or four years especially environmental organisations like Greenpeace
or the Association Nationale des Commissions Locales d’Informations (A.N.C.L.I.)3 in
France are focusing their interest on the access to information of nuclear installations.
With the new build projects planned for instance in Bulgaria, Canada, Finland, France,
Italy, Lithuania, Romania, Russia, Sweden, Ukraine, United Kingdom and United States
the number of requests for information will surely increase.
*
1
2
3

Legal Adviser, Wirtschaftsverband Kernbrennstoff-Kreislauf e.V., Germany. Facts given and opinions expressed
in this article are the responsibility of the author alone.
UNECE Convention on Access to Information, Public Participation in Decision-Making and Access to Justice
in Environmental Matters of June 25th, 1998.
Directive 2003/4/EC of the European Parliament and of the Council of January 28th, 2003 on public access to
environmental information and repealing Council Directive 90/313/EEC, OJ L 41, 14.02.2003, p. 26.
A.N.C.L.I. forms part of the „Transparency“ Working Group of the European Nuclear Energy Forum (ENEF).
A.N.C.L.I. was entrusted with the task to lead a reflection about participation and practical implementation of
the Aarhus Convention in the nuclear field. In the context of this task a workshop was organized by A.N.C.L.I.
in coordination with the European Commission on the „Practical Implementation of the Aarhus Convention in
the Nuclear Field“ on June 24th and 25th, 2009 in Luxembourg. For the Programme see:
http://www.google.de/search?hl=de&source=hp&q=ANCLI&meta=&btnG=Google-Suche
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Besides the conflict between intellectual property rights, commercial and industrial
interests on one hand and the right of information on the other hand especially the
conflict of “security versus transparency” becomes more evident. After September 11th,
2001 – in times where terrorist attacks on nuclear facilities belong to the main topics of
licensing procedures and of law court procedures – the publication e.g. of a lot of details
about a nuclear power plant might be counter-productive.
Furthermore there is a certain risk, that the right of the public to access to environmental
information might be misused in order to prevent a project. Both the Aarhus Convention
and the European Directive 2003/4 foresee exemptions from the right to access to environmental information:
According to Article 4 Para 4 of the Aarhus Convention a request for environmental
information may be refused if the disclosure would adversely affect, for instance,
a)		…..
b)		international relations, national defence or public security;
c)		…….
d) the confidentiality of commercial and industrial information, where such
		confidentiality is protected by law in order to protect a legitimate economic
		interest. Within this framework, information on emissions which is relevant
		for the protection of the environment shall be disclosed;
e) Intellectual property rights;
g) the interests of a third party which has supplied the information requested
without that party being under or capable of being put under a legal obligation to
do so, and where that party does not consent to the release of the material; or….”
The European Directive 2003/4 knows of the same exceptions. The wording is nearly
identical (see Article 4 Para 2, especially (b), (d), (e), and (g)). Although the conflicts in
principle are often the same, it might be worthwhile analysing whether different law courts
in the same country or in different countries come more or less to the same results.
Security versus transparency according to German law:
In Germany there are some recent cases concerning the scope of transparency, which might
be of general interest because they highlight the conflict of security versus transparency.
I. General legal situation in Germany
1) Implementation of the Aarhus Convention and the European Directive 2003/4
In order to transpose the first pillar of the Aarhus Convention together with the Directive
2003/4/EC into national law Germany revised its Federal Environmental Information
Act in 2004.4 The revision came into force on February 14th, 2005. The revised Federal
Environmental Information Act has nearly the same wording as the Directive 2003/4/EC.
4

Act on the rearrangement of the Environmental Information Act and on the alteration of the legal basis for
emission trading (Gesetz zur Neugestaltung des Umweltinformationsgesetzes und zur Änderung der Rechtsgrundlagen
zum Emissionshandel), 22 December 2004, Bundesgesetzblatt (Federal Official Journal) Teil I Nr. 73, 28
December 2004, p. 3704 et seq.
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On January 1st, 2006 the Federal Freedom of Information Act came also into force. This
Act gives a right of access to information in records of federal authorities or institutions.
2) Splitted competencies
The Constitutional Law of the Federal Republic of Germany does not only enumerate
exclusive federal competencies but also exclusive competencies of the Federal States (Lander)
and splitted competencies between the Federal Government and the Federal States. As
the Federal Government does not have full competence in environmental matters, it is only
allowed to regulate the access to environmental information towards the federal public
administration, federal legal persons of public law and persons of private law, which are under
the control or the supervision of the Federal Government. Therefore, the sixteen Lander
had to set up their own environmental information legislation. With regard to information
in records of authorities or institutions of the Lander up to January 2009 eleven Lander out
of sixteen have also adopted their own Freedom of Information laws5. Some of them are
more or less identical with the Federal Freedom of Information Act, some differ especially
concerning the scope of exemptions. The Lander Brandenburg, Berlin, Schleswig-Holstein
and North Rhine-Westphalia have implemented certain cutbacks towards the protection of
confidentiality of commercial and industrial information. According to these reservations
the authority in question has to examine whether higher ranking rights (e.g. the interest of
the public or active political participation) exist in the specific case superseding the protection
of the confidentiality of commercial and industrial information.
II. Law cases in Germany concerning security versus transparency
1. Decision of the Administration Court of February 13th, 2007, concerning the disclosure of a “list of open points” resulting from the periodical safety review of the nuclear
power plant (NPP) Brunsbüttel:
a) The request for disclosure of the “list of open points”
In August 2006 Deutsche Umwelthilfe e.V. (DUH), a German environmental organisation,
requested access to files from the Ministry of Social Affairs, Health, Family, Youth and
Senior Citizens of Land Schleswig-Holstein concerning a so called “list of open points”
resulting from the periodical safety review of the NPP Brunsbüttel prescribed as mandatory
for each NPP in Germany in Art. 19 a of the Federal Atomic Energy Act (AtG).
On November 2nd, 2006 the Ministry admitted the request in principal, but subject to
the existence of an incontestable court decision. On November 9th, 2006 DUH applied
to the Ministry for an order to immediately execute the admission of the request, which
was rejected by the Ministry on December 7th, 2006. On December 1st, 2006 the
operator (Kernkraftwerk Brunsbüttel GmbH & Co oHG /KKB) filed a claim before the
Administration Court Schleswig against the Ministry because of the admission of the
request. On December 15th, 2006 DUH applied to the Administration Court Schleswig
for an order to immediately execute the admission of the request. The application was
5

An overview on these laws of the Lander can be found under:
http://www.transparency.de/Informationsfreiheit.85.0.html
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rejected by the Administration Court on February 13th, 20076 and – on the appeal of
DUH – again by the Higher Administrative Court on April 18th, 20077.
In its decision the Higher Administration Court held that – even if the European Directive
2003/04 would be self-executing – the KKB as operator of the NPP Brunsbüttel had referred to the exceptions prescribed in Art. 4 (2) (d) of the European Directive 2003/4, i.e.
the confidentiality of commercial or industrial information. But without looking into the
“list of open points” it would not be possible to judge whether the criteria for an exception in
the sense of Art. 4 (2) (b) EC Directive have been fulfilled. In consideration of the interests
of the applicant and of KKB the court came to the conclusion that within the preliminary
administrative law procedure priority has to be given to the interests of KKB, because
otherwise facts (i.e. the publication of the confidential commercial or industrial information)
would be created which could not be “taken back” after publication has happened.
Furthermore, the court followed the reasoning of KKB that it would be realistically to
assume that once the „list of open points“ would have been given to the DUH it would be
used in the public relation work of DUH and would appear on the Internet.
b) Withdrawal of the lawsuit
The lawsuit filed by KKB in the main law procedure (“Hauptsacheverfahren”) was still
pending, when Vattenfall as mother company of KKB withdraw its lawsuit on July 17th,
2007 as a consequence of the unplanned shutdown of the NPP Brunsbüttel and the NPP
Krümmel on June 28th, 2007 followed by strong criticism from the German media and
Federal Government as well as from the Ministry of Social Affairs, Health, Family, Youth
and Senior Citizens of the Land Schleswig-Holstein for failing to provide adequate
information on the unscheduled shutdown, although information was promptly given
to the Ministry of Social Affairs as supervisory body one day after the shutdown. The
criticism and the public pressure8 – probably intensified by the wish of the supervisory
body to publish the list of open points as well as by its doubts as regards the reliability
of the operator and the allusion to the possibility of withdrawing the operating license9
– were so immense that Vattenfall finally agreed to the publication of the “list of open
points” and had to withdraw its action.
c) Conclusion
The Administration Court of Schleswig was well aware of the conflict of security versus
transparency. Whether in the main law procedure the Court would have decided in favour
of security is subject to assumption. But a decision rejecting the request of disclosure of
6
7
8
9

Decision of the Administration Court of February 13th, 2007 – Official Document Number: 12 B 85/06 –
Deutsche Umwelthilfe e.V. versus Ministry of Social Affairs, Health, Family, Youth and Senior Citizens of Land
Schleswig-Holstein.
Decision of the Higher Court of Administration of 17 April 2007 – Official Document Number
(Aktenzeichen): 4 MB 7/07 – Deutsche Umwelthilfe e.V. versus Ministry of Social Affairs, Health, Family,
Youth and Senior Citizens of Land Schleswig-Holstein.
see e.g. the Press Release of the DUH of July 18th, 2007: http://www.duh.de with a link to a background paper
DUH-Hintergrund-Maengelliste-Brunsbuettel-18-07-07_01.pdf .
see Press Release of the Social Ministry of Land Schleswig-Hostein of July 6th and 9th, 2007; further Press
Releases of the Social Ministry concerning the shutdown of the NPP Brunsbüttel and the list of open points
can be found on the homepage of the Social Ministry http://schleswig-holstein.de/MSGF/DE/MSGF_node.html
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the “list of open points” would have been in line with Article 4 (2) (b) of the European
Directive 2003/4, which foresees that a request for environmental information might be
refused if disclosure of the information would adversely affect inter alia public security. The
wording of the corresponding Section 8 (1) (1) of the Federal Environmental Information
Act is not just as broad but foresees an exception inter alia for significant subjects of
protection of public security (“bedeutsame Schutzgüter der öffentlichen Sicherheit”).
2. Decisions of the Administrative Court of Mainz and the Higher Administrative
Court of the Land Rhineland-Palatinate concerning the disclosing of names of operators,
facilities and addresses10:
a) Decision of the Administrative Court of Mainz of April 24th, 2007
In 2006 the plaintiff of this case had asked the Government of the Land RhinelandPalatinate to disclose the names of those operators, their facilities as well as the addresses
of these facilities which fall under the statutory order on hazardous incidents. Furthermore
the plaintiff had asked to disclose information on activities and measurers undertaken to
protect the environment against risks resulting from facilities falling under the statutory
order on hazardous incidents.
In view of the actual security situation since the terrorist attacks on the World Trade Centre
in New York on September 11th, 2001, the Land Rhineland-Palatinate had refused to
disclose this information because the disclosure would heighten the risk of wilful terrorist
attacks on the facilities in question.
The plaintiff claimed against the refusal. With its decision of April 24th, 2007 the Administrative Court of Mainz rejected the suit on the grounds that the claim did not fulfil the criteria
set out in § 3 Para 1 of the Information Act of the Land Rhineland-Palatinate (LUIG).
According to § 3 Para LUIG any natural or legal person has – within the frame of
the Information Act – the right of free access to environmental information held by a
public authority or other persons or bodies performing public administrative functions in
relation to the environment without his having to state a legal interest.
§ 8 Para 1 No. 1 LUIG foresees an exemption from the free access to information if the
disclosure would risk negative consequences for the protection of significant values of
public safety.
b) Decision of the Higher Administrative Court of the Land Rhineland-Palatinate
of February 20th, 2008
The Higher Administrative Court dismissed the opinion of the Administrative Court of
Mainz with its decision of February 20th, 2008.
In Accordance with the spirit and the purpose of the European Directive 2003/04 EEC on
10 These decisions are not available on the websites of the two courts, but they can be requested (against a fee)
from the courts e.g. via e-mail. The website-address with contact dates of the Adminitrative Court of Mainz
is: http://www.vgmz.justiz.rlp.de; the website-address of the Higher Admoinistratoive Court of Rhineland Palatinate
is: http://www.ovg.justiz.rlp.de
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public access to environmental information § 8 Para 1 No. 1 LUIG has to be interpreted
in a broad sense. This means that as a consequence of the disclosure of information a
serious and concrete danger for the functionability of the state or for life and health
has to be feared. Such a concrete danger is given when there is sufficient probability in
the case in question that damage will occur in a conceivable timeframe as regards the
significant values of public safety. Vague references or mere presumptions without any
sizeable inducement in a concrete case are not sufficient.
c) Conclusion
The Higher Administrative Court of Rhineland-Palatinate holds that in Germany a
concrete dangerous situation exists as regards the risk of terrorist attacks. However, the
Court cannot assert positive references for heightening the probability of a serious and
concrete hazard by disclosing the requested information. In the opinion of the Court
the knowledge about possible targets for terrorist attacks is not sufficient. Essential for
a successful attack is the knowledge about the safety and security system. The safety and
security system, though, is not disclosed to the public.
B.

Scope of transparency in Canadian law:
I. General legal situation
Canada has not ratified the Aarhus Convention nor has it signed it. Therefore Canada
is only bound to its own national law on access to public information. Like Germany
Canada is a Federal State. The Canadian provinces have drawn up their own environmental
information laws, which at least at the first glance seem to differ more or less from each
other. Besides the Federal Access to Information Act11 there does not exist a specific
overarching Federal Act on Environmental Information as it does in Germany.
II. Decision of the Court of Queen’s Bench of New Brunswick of September 18th, 2008
concerning the disclosure of the team Candu report studying the possibility of building a
second nuclear reactor at Pont Lepreau (New Brunswick):
1) Request for a copy of Team CANDU Feasibility Study
In this case the Brunswick New Inc., operating as the New Brunswick Telegraph Journal
applied to the Minister of Energy under the New Brunswick’s Right of Information Act,
S.N.B. 1978, c.R-103, for a copy of the Team CANDU feasibility study concerning a
second nuclear reactor at Point Lepreau (New Brunswick).
Atomic Energy of Canada (AECL) is a Federal Crown corporation that owns and
markets CANDU Nuclear Technology, which is proprietary technology, protected by
various patents and trade secrets. AECL is exploring the possibility of building a second
nuclear reactor at Point Lepreau, i.e. an Advanced CANDU Reactor (ACR-1000) of
Generation III+ with 1200 MWe. In September 2008 the Province of New Brunswick
11 Access to Information Act - current to September 17th, 2009 -, published by the Federal Minister of Justice
at the following address: http://laws.justice.gc.ca/en/A-1/8.html. According to Section 2 (1) of this Act its
purpose is to extend the present laws of Canada to provide a right of access to information in records under the
control of a government institution. Exemptions to the right of access to information can be find under Sections
13 to 26 of this Act.
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had not yet made a decision with respect to the project, but Team CANDU12 of which
AECL is a member was considering the project, which would see AECL build the
reactor. The studies were prepared to provide advice and assistance to the New Brunswick
Government in their decision whether to proceed.
Team CANDU is in negotiations with a number of key investors intending to take a
significant role in the potential new ACR-1000 project. Before starting the study the
members of Team CANDU agreed in writing on confidentiality and non-disclosure to
protect the proprietary information and prevent the financial loss that would result from
disclosure. This proprietary information includes also both trade secrets and patented
technology that – according to Team CANDU – has taken years to develop at great
costs. Furthermore the study also includes other confidential and commercially sensitive
information as for instance information on analysis related to rates on return and
competitive pricing for exported power.
2) Denial of request by the Minister of Energy
On February 21th, 2008, the Minister of Energy denied the request for a copy of the
Team CANDU report and cited subsections 6 (c), 6 (c.1) (ii) and 6 (g) of the „Right to
Information Act“ of New Brunswick in support of its denial. The case went to the Court
of Queen’s Bench of New Brunswick for a hearing according to Subsection 8 (1) of the
“Right of Information Act” with the question whether the Minister of Energy should be
ordered to disclose all or portions of the Team CANDU Feasibility Study to the New
Brunswick Journal or not. AECL was admitted upon request as an intervenor because of
its direct and significant interest in the subject matter of the hearing.
The Court came to the conclusion that subsection 6 (a) – concerning disclosure of information the confidentiality of which is protected by law – would preclude a release of
the Team CANDU report in its entirety while subsection 6 (g) – insofar as the report
gives information concerning the financial balance of the study – would preclude a substantial portion of the report. Therefore the request of the New Brunswick Journal had
to be rejected.
C.

Scope of transparency in US law:
I. General legal situation
Like Canada the United States of America have not ratified the Aarhus Convention
nor have they signed it. Therefore the United States are only bound to their national law
on access to public information. Similar to the law in the provinces of Canada the law
in the different States of the USA can differ not only among each other but also from
federal law as long as the state law is not in contradiction to the federal constitutional law.
Concerning the access to information the states seem to have their own law, but there
exist a federal law as well, called the “Freedom of Information Act” (FOIA).
12 The members of Team CANDU are besides AECL: SNC-Lavalin Nuclear Limites (SLN), Hitachi Canada Ltd.,
(HCL), GE-Hitachi, Babcock and Wilcox.
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II. Request of Anti-nuclear groups for public disclosure of cost information regarding
the proposed nuclear power plant “William States Lee III”:
On March 4th, 2008 several anti-nuclear groups, the so-called Public Advocacy Groups,
jointly filed a request that the North Carolina Utilities Commission (NCUC), an agency
of the State of North Carolina13, should publicly disclose cost estimates for the proposed
nuclear power plant “William States Lee III”. On December 7th, 2007, Duke Energy
Carolina, LLC, the company planning the nuclear power plant (NPP), had asked the
Commission for approval of its decision to incur additional nuclear development costs of
up to $160 million during 2008 and 2009 for “William States Lee III”. When asked by
the Anti-nuclear groups for disclosure Duke Energy Carolina provided the cost estimates
for the Lee Station to the parties but stressing that these costs are a trade secret and
therefore have not to be disclosed under the Public Records Act, North Carolina, General
Statutes §§ 132-1, et seq. (2005).14, 15
This case shows two interesting legal problems:
1) Are estimated development costs for a nuclear power plant a trade secret in the
sense of the law?
2) Is a confidential non-public document like the estimated development costs a public
record, if this document has not been received by the Commission until it was filed
by the Anti-nuclear groups as a sealed attachment to their request for disclosure?
In other words: Can a party disputing the confidential status of a document make
it a public record by attaching this document to a request for disclosure of this
very document?
Ad 1) Development costs – a trade secret?
In its response to the request for disclosure Duke Energy Carolina argued that such
disclosure would hamper the Company’s ability to negotiate the lowest costs for its
customers and that the costs estimates meet the definition for a trade secret given in North
Carolina General Statutes 3 66-152 (3), which reads: “Business or technical information,
including but limited to a formula, pattern, program, device, compilation of information,
method, technique, or process that
a) Derives independent actual or potential commercial value from not being
generally known or readily ascertainable through independent development
or reverse engineering by persons who can obtain economic value from its
disclosure or use.
b) Is the subject of efforts that are reasonable under the circumstances to
maintain its secrecy”.
13 For more details about the North Carolina Utilities Commission see: http://www.ncuc.net/overview/ucdesc.htm
14 For the history of the case see: http://ncuc.commerce.state.nc.us/cgi-bin/fldrdocs.ndm/
INPUT?compdesc=DUKE%20ENERGY%20CAROLINAS%2C%20LLC&numret=001&comptype
=E&docknumb=7&suffix1=&subNumb=819&suffix2=&parm1=000125794 and http://dms.psc.sc.gov/pdf/
matters/01DD76AE-0700-475F-FF2F492C761028DF.pdf
15 For North Carolina General Statutes see: http://www.ncleg.net/gascripts/Statutes/StatutesTOC.
pl?Chapter=0001A
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In the opinion of Duke Energy Carolina the cost data for the Lee power station is clearly
a compilation of information that has actual or potential commercial value. Furthermore
the Company pointed out that it is in negotiations with the so-called “Westinghouse/
Shaw” consortium, that the cost estimates are protected by the parties’ Confidentiality
Agreement and that the cost data is preliminary and will be developed together with the
consortium. Potential suppliers might well be able to deduce the Company’s estimated
costs regarding the price of their equipment.
Whereas the Attorney General of North Carolina Department of Justice held that the
question of whether the Lee nuclear station cost estimates are a trade secret is a question
of fact and recommended to the Commission to hold an evidentiary hearing, the Public
Service Commission of South Carolina followed the reasoning of Duke Energy Carolina,
found that the cost estimates meet the definition of “trade secrets” as given under the
Freedom of Information Act of South Carolina and by order of August 23rd, 200716
granted the request of the Company for confidential treatment.
In June 2008 the Commission – after a hearing – has asked Duke Energy Carolina for
cost updates every six months. The final report is due in February 2010.
Ad 2) A confidential non-public document like the estimated development costs – a
public record?
In his comments given to the North Carolina Utilities Commission on April 4th, 2008
the Attorney General of North Carolina Department of Justice raised strong doubts
whether a party disputing the confidential status of a document can make it a public
record which has to be disclosed by attaching this document to a request for disclosure
of this very document17.
D.
Conclusion
Although the catalogue of exemptions from the right to information is more extensive in
the “Right to Information Act” of New Brunswick a German Court in this case would
presumably have come to the same result as the Court of Queen’s Bench, i.e. to reject the
request because the exemptions foreseen in the European Directive 2003/4 as well as in
the Aarhus Convention include also the possibility to refuse a request for environmental
information if the disclosure would adversely affect the confidentiality of commercial
and industrial information, where such confidentiality is protected by law in order to
protect a legitimate economic interest (see Article 4 Para 4 (d) 1. sentence of the Aarhus
Convention and Article 4 Para 2 (d) of the European Directive 2003/4.
Vice versa, if the German case mentioned above concerning the disclosure of the „list of
open points“ would have happened in New Brunswick the Court of Queen’s Bench of
New Brunswick would probably have come to the same result, i.e. would have dismissed
the request for disclosure.
16 http://dms.psc.sc.gov/pdf/orders/98D74E9F-C56C-F7AA-E909D9AA23644DC8.pdf
17 Whether a final order of the North Carolina Utilities Commission on the confidentiality of the cost estimates
has meanwhile been given is not known to the author of this article.
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In the second German case mentioned above concerning the disclosure of names of
operators, facilities and addresses, the Court of Queen’s Bench might presumably have
shared the view of the Higher Administrative Court of the Land Rhineland-palatinate,
i.e. would have stated a right of disclosure.
Concerning the William Lee III case a German court would most likely have rejected
the motion for disclosure on the grounds that cost estimates are no environmental
information in the sense of the Environmental Information Act18. If the action would
have been based on the Federal Freedom of Information Act or on one of the a German
Court would probably have dismissed the case on the grounds that cost estimates are
a trade secret. This would also hold true for most of the Freedom of Information Acts
of the Lander, as they allow for similar exemptions as the federal law concerning the
confidentiality of commercial and industrial interests. But also if the case would have been
rested upon a Freedom of Information Act of Lander with restrictions to the protection
of confidentiality of commercial and industrial interests it seems unlikely to assume that a
court would find higher ranking interests demanding the disclosure of cost estimates.
Of course, with the information of only a few law cases it is yet very premature to take the
results of the comparison as representative and as it is the case with every new legislation
new prescriptions give cause for interpretation and different opinions. However, the cases
mentioned above give at least reason to presume that if the information requested can
be classified as environmental information law courts may often come to rather the same
results regarding the exemptions from access whether the country concerned is party
to the Aarhus Convention or not as long as the country has something like a Freedom
of Information Act in force. The reasoning behind the exemptions seems usually to be
rather similar.
Some of the new build projects will more likely than not be accompanied by requests for
information. Therefore in the future there will be a lot more opportunity for interpretation,
clarification and legal comparison concerning the scope of transparency19.
18 An overview on the requests for information in 2008 based on the Federal Freedom of Information Act is
given in the response of the Federal Government to a request of the Parliamentary Group of the Greens
concerning “Bilanz des Informationsfreiheitsgesetzes des Bundes für das Jahr 2008”, Bundestagsdrucksache
16/11851 as of 06.02.2009 (http://drucksachen.bundestag.de/drucksachen/index.php).
19 An interesting overview on the Freedom of Information laws around the world (mainly Scandinavia, other
European Countries and English Speaking countries) with a link to a list of countries can be found under:
http://aitel.hist.no/~walterk/wkeim/IFG.htm; for comparison see also Tobias Bräutigam, Rechtsvergleichung als
Konfliktvergleich: Das deutsche Informationsfreiheitsgesetz aus Perspektive des US-amerikanischen und
finnischen Rechts, Dissertation 2008, Universität von Helsinki (http://urn.fi/URN:ISBN:978-952-10-5449-5)
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REGULATION & SAFETY –
Steve McIntosh Q & A
Tuesday, October 6, 2009
Steven McIntosh (Australian Nuclear Science and Technology Organisation)
to Peter Riley (Montfort Law School, U.K.)
Q If Small and Medium Reactors (SMR) are to use highly enriched uranium fuel,
how are small communities going to meet physical protection requirements?
What are the security and regulatory implications?
A

Peter Riley Some SMR’s do use highly enriched fuel but they are designed to
technology standards that include proliferation resistance. Also both the manufacturer
and the international community should retain responsibility that must include the
necessary security measures over the design and verification through testing.

Wednesday, October 7, 2009
Comment from Steve McIntosh, Chair of the IAEA International
Nuclear Liability Expert Group, Australia to panel Nuclear Liability and
Financial Security
Given Canada’s current potential exposure to US courts in the case of a nuclear
incident in Canada having transboundary impacts, early ratification of the Convention
on Supplementary Compensation (CSC) is clearly in Canada’s interests. However,
Canadian ratification of the CSC will not be possible even if the new Canadian
Bill C-20 becomes law without statutory amendment, given that it apparently does
not cover the transportation and management of intermediate and low level
nuclear waste (unlike the CSC).
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Thursday, October 8, 2009
Q Colleen DeMerchant Assistant Manager Nuclear Insurance Association of
Canada (NIAC) to Dr. Pelzer:
There is a regime for Generation 2 reactors. Should there be a separate regime for
Generation 3, or a new regime for all reactors?
Pelzer: Shouldn’t have 2 regimes. [Somewhat confused about question].
Q Understood that should be something different for the New Build. New rules for
all reactors?
Pelzer: Regime change is difficult, so we should keep the current situation. With
a global regime, may have a minority that changes their regime nationally. But doubts
whether will ever get a global regime.
Evelyn Ameye: The idea is just to have one regime; 2 would be too complicated.
The nuclear industry is a mature market, so we should eliminate legal channeling.
Victims typically don’t oppose, but operators oppose in the name of victims. Legal
channeling has the procedural benefit of just having to sue one party. We could
keep procedural benefits if there was just one court and one law [for these cases].
With multiple defendants, there are more pockets to take money from. We see a
parallel with environmental legislation in Europe. Insurance capacity is a major
problem. Legal channeling is about insurance and supplier concerns, not victims.
Operator pooling could increase insurance capacity. Also there are alternative
mechanisms, for more on which members should see Schwartz’s 2007 paper.
Therefore the current system is not inviolable.
Pelzer: Involving suppliers sounds good, but suppliers are only liable if there is fault,
under negligence (this is an additional burden for the victim to overcome). Now
operators are liable under strict liability. Another issue is whether we should give
operators recourse to suppliers.
Ramsey Coates (Westinghouse, USA): CSC builds on past conventions. Not often
talked about is state responsibility. Governments should take responsibility for what
happens in their own country (this is a moral responsibility, not a legal one).
McIntosh: Victims’ interests are best served by predictability, and having the
maximum amount of dollars available. The current system provides these benefits,
with insurance capacity being concentrated on the operator. A regime which made
multiple defendants potentially liable in the case of an incident would inevitably
mean that much time and money would be lost in the determination of crossclaims prior to the payment of compensation to victims.
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Standardization of Design,
Standards-Setting, Readiness for Nuclear
in New Places
Nuclear Inter Jura 2009 – 6 October, 2009, Toronto, Canada
Lisa Thiele – Opening Remarks for Afternoon Session

In this, our first panel session this afternoon, entitled “Regulatory Reformation”, we wil
hear from three panellists who will provide us with their views on the future of nuclear
regulation, specifically with respect to the issue of standardization.We have already heard
this morning, and it is clear, that ours is a global industry. It is also the case that the
design/construction of nuclear power plants is an international enterprise. This reality
leads to thoughts of standardization and the potential for streamlining.
Two of our panellists will be speaking in favour of standardization: John Waddington
will give us, from an engineering perspective, the reasons why standardization will bring
safety benefits and is necessary, from a safety perspective; Dr. Christian Raetzke will
provide a framework within which he proposes we can make standardization possible, in
steps, leading to a place where we regulators might possibly get rather uncomfortable.
For standardization to work, we will need an ‘international consensus’ on regulatory
requirements. It is true - and my boss Jacques Lavoie said it this morning - that physics
and engineering principles are not country-specific. However, it is also the case that we
regulate the nuclear industry to balance risks against benefits. The Nuclear Safety and
Control Act in Canada, for example, obliges the Canadian Nuclear Safety Commission
to regulate “to prevent unreasonable risk”. Notions of risk and its balancing are not only,
or merely, science. This will be explained by our third panellist, Ahab Abdul-Aziz, who
will challenge the idea of standardization, and will point to what he sees as “precautionary
biases” in our existing norms and international standards. Ahab will explain how we need
to adjust our standards in recognition of different realities in the developing world.
Let us now hear from John, Christian, then Ahab. Papers are in the materials, beginning
at page 157; Ahab’s paper was distributed by hand this morning.
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Challenges to the regulation of
Generation III reactors and the
nuclear renaissance
J. G. Waddington, B.Sc. P. Eng. – 23 August 2009

Introduction
This paper looks at some of the regulatory assumptions and practices that are currently
accepted worldwide, and examines their adequacy in the event of a major expansion of
the nuclear industry in both existing nuclear countries and into countries that hope to
generate electricity using nuclear power for the first time. The paper presents the case that
there are major deficiencies in the current regulatory scheme which, if not corrected, will
likely prevent the achievement of the new safety goals that have been set for Generation
III reactors and beyond, which is a reduction by a factor of ten in the expected frequencies
of core damage and of severe accidents. The thesis of the paper is that, to reduce the
risks of the operation of nuclear power plants, the designer must be far more involved in
the review and safety assessment of operational experience than is current practice. The
paper discusses why regulators should be very cautious before requiring changes to the
standard design offered by each vendor, why the concept of Design Certification needs
to be strengthened, and why the clarification of the role of the designer in both licensing
and in operation is an essential prerequisite if the widespread introduction of GEN III
reactors to all countries is to be achieved at the same time as the likelihood of a severe
accident is reduced.
So – What causes accidents in real life?
2.1 The Piper Alpha fire
The Piper Alpha accident took place on 6 July, 1988 in the North Sea, west of Scotland.
It was caused by a series of failures that started with what was meant to be a routine
maintenance procedure on a gas compressor. The work could not be completed in a
day and was stopped until the following day. When restarting the procedure, a primary
condensate pump failed and, not knowing that a vital part of the machine had been
removed, the crew decided to start the backup pump. Gas leaked out and exploded,
damaging critical equipment and safety systems. Key safety systems, such as the deluge
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system, were not activated; they had been turned off for the procedure. The fire spread,
damaging more high-pressure flammable gas pipes. Of the 229 people on board, 167
died. Stated causes are numerous and include the following: the permit-to-work system
in place had become too relaxed; the design of the safety systems was insufficient for this
type of event; there was a lack of training in safety procedures; audits had become routine
and superficial, and failed to uncover the latent weaknesses within the organization (a
regulatory audit performed seven days earlier had passed); isolation procedures were not
properly followed; and emergency facilities did not recognize this possible event and the
complications that would arise. One major shortcoming was identified that links all these
contributing factors: the safety systems in place were not properly “managed”. The Cullen
report1 was highly critical of the management in general and of the management systems
in place.
Approximately one year before the explosion, company management had been warned
that a large fire could pose serious concerns with respect to the safe evacuation of the
platform. But this concern was not properly assessed and was discarded following a cursory
examination. Cullen also found that the regulatory structure was partly to blame for
establishing regulations that were unduly restrictive, and which focused on the solutions
rather than on the objectives. Overall, the entire industry contributed to the disaster, not
just the operators.
2.2 The Texas City BP Refinery Accident
At the time of the accident, on 23 March, 2005, about 800 additional contract personnel
were present at the Texas City BP Refinery. Temporary trailers had been installed
150 feet from a blowdown drum and stack, contrary to company procedures. Occupancy
of the trailer had not been authorized prior to the accident. However, the trailer was
indeed occupied as early as November 2004 and additional trailers had been placed in
close proximity.
The accident occurred following a planned maintenance outage on the Isomerization
Unit (ISOM). A Raffinate Splitter unit, shut down and cleared of hydrocarbons for the
duration of the outage, needed to be restarted during a procedure that started on the
evening of 22 March and was due to be completed on 23 March. Following a series of
procedural deviations and miscommunications, including shift changes without turnovers
and clear derogation of the procedures for pre-job briefings, flow control and firing unit
control, the temperature and pressure in the splitter and the overhead condensers began
to rise, and a relief valve opened to relieve directly into the Boiler Drum and Stack. Gas
and liquid started emerging from the stack like a geyser and ran down to form a pool
of flammable mixture at the base of the stack. An operating vehicle present nearby may
have provided the ignition, which caused a series of violent explosions killing 15 and
injuring 170 personnel who were near or in the trailers. The accident report2 found several
immediate causes to this accident, including violation of procedures by personnel and
supervisors; improper decision-making; defective safety devices, inadequate equipment,
lack of knowledge of hazards, distractions (human factors), complacency, and inadequate
layout. More importantly, it pointed to serious management and cultural root causes:
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poor judgment, inadequate training, inadequate leadership, inadequate maintenance,
inadequate enforcement of policies and standards, confusing business context, lack of
safety as a priority, inability to recognize the risks, lack of proactive warning, organization
complexity (conflicting roles and responsibilities), lack of safety meetings, and inadequate
vertical and lateral communication.
2.3 The Davis Besse Pressure Vessel Head Corrosion Event
On 2 March, 2002, during a refueling outage, David Besse engineers inspected the
control rod nozzles that penetrate the Reactor Pressure Vessel (RPV) head and provide
the path for the control rods to enter the core. The inspections had been ordered by the
US Nuclear Regulatory Commission (NRC) to look for cracks. The engineers found
cracks in a number of nozzles. To repair them, the weld between the nozzle and the
RPV head that provides the pressure boundary on the inner face of the head had to be
machined out. When the machining head was withdrawn from nozzle no 3, the nozzle
fell over, to the surprise of the engineers. On inspection, it was found that the material
of the reactor vessel head immediately adjacent to the nozzle had disappeared over a 2030 sq inch surface area, leaving a cavity that went through the full thickness of the PRV
head. Only the 3/8-inch thick stainless steel cladding on the inside surface remained
to provide the pressure boundary - a very thin membrane indeed that was preventing a
major, unanalyzed, loss of coolant accident, and possibly a control rod ejection accident.
The NRC set up a Task Force to identify the lessons learned from this event. Stress
corrosion cracking was first observed in Inconel 600, the material of the nozzles, in the late
1980’s. Nozzle cracking was first observed in the Unit 3 reactor at Bugey, France, in 1991.
This was not known to many NRC or Davis Besse staff. Nozzle cracking was also found
in the Oconee station in the spring of 2001. Babcox and Wilcox reactors such as Oconee
and Davis Besse were considered to be highly susceptible to circumferential cracking in
the nozzles, and by November 2001, axial cracking had been found in all B&W plants,
and circumferential cracking of at least one nozzle in 86% of them. The NRC bulletin
recommended inspections be completed by Dec 2001; Davis Besse management felt it
would be safe to operate until the next refueling outage in the spring of 2002.
The Task Force report3 noted that the NRC, the industry and David Besse were all aware
of stress corrosion cracking as an issue, but with only some parts of their organisation
aware of previous incidents, indicating the presence of significant latent organizational
and engineering issues. Leakage, for example, had existed for many years at Davis Besse,
to the extent that boric acid deposits were fouling some key components in containment,
and cleaning the deposits off those components had become a routine event. However,
these indicators were not properly assessed or evaluated or simply ignored. The Task
force concluded that Davis Besse was suffering from a number of management problems
including strained engineering resources; an approach of addressing the symptoms of
problems as a means of minimizing production impacts; a long-standing acceptance of
degraded equipment; a lack of management involvement in important safety significant
work activities and decisions, including a lack of a questioning attitude by managers; a
lack of awareness of internal and external operating experience, including the inability to
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implement effective actions to address the lessons-learned from past events; ineffective
and untimely corrective actions, including the inability to recognize or address repetitive
or recurring problems; and a lack of compliance with procedures.
2.4 Common factors
Close regulatory supervision and the legislative framework under which the regulation of
an industry operates are designed specifically to try to ensure the likelihood of a serious
accident is very low. All three of these examples occurred in heavily regulated industries
that strive for high reliability. In all three, there were safety programs, quality assurance,
regulations, inspections, risk reviews, safety analyses and event reporting systems already
in place, which were deemed effective. In spite of these programs and safety initiatives,
these incidents or accidents happened.
What are, in fact, the most common causes of real accidents?
James Reason, Professor Emeritus of the University of Manchester, and many others
have studied the causes of real accidents for many years and the answer is clear: human
error, not the sudden failure of the components and systems in a plant, is the largest
contributing factor to accidents4. Table 1 illustrates Professor Reason’s conclusions for a
number of high reliability industries:
Table 1: Estimates of human error (as a % of all failures)
Jet transport					

65-80

Air traffic control					

90

Maritime vessels					

80-85

Chemical industry				

80-90

Nuclear power plants (US)				

70

Road transportation				

85

Source: James Reason: Human Factors – a personal perspective. Human Factors Seminar, Helsinki, February 2006

There is basically no difference in these numbers. Human errors dominate the risks in
high reliability industries.
Reading the inevitable post accident report- frequently headed by a retired judge or
other lawyer- confirms these conclusions. A serious accident in a high reliability industry
almost always arises from multiple contributing factors – 6, 7, 8 or more. In fact, in the
vast majority of cases, it is not possible to point to a single root cause. Each accident is a
so-called complex accident, and the absence of any one of the contributing factors would
likely have prevented the accident from occurring at all. This also means that studies of
“near misses” such as the Davis Besse event are relevant surrogates for serious accidents, as
a near miss is also a complex series of contributing factors, minus the last one or two that
would have turned it into an event with serious consequences- i.e. an accident. When a
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serious accident or a near miss occurs, it usually appears at first that human error on the
part of control room operators or maintainers (or pilots in the aviation business) - that is,
the people at “the sharp end” of operations - played a large part in causing the accident.
But closer inspection and analysis shows that most of the root causes of the accident arise
from failings in the way in which complex technological organisations such as airlines
or electrical utilities organize themselves. The errors are still human errors, but they arise
from latent weaknesses in the way the organization runs, rather than individual error. The
usual term for these weaknesses is “Institutional Failure”. It is this type of failure that
provides the greatest contributor to real accidents and near misses.
The Issue for the nuclear industry
The nuclear industry has had its share of accidents and of “near misses”.The nuclear industry
has a remarkable safety record, but unlike the aviation industry, it is a comparatively small
industry, and as a result there are very few actual accidents where people have been killed
or injured.
We all understand that to provide the electricity that the world is going to need if it is
to deal successfully with the coincident issues of global warming, aging of all types of
electricity generation plants, a desire for better security of energy supplies, the return
of high and increasing fuel costs, the increased demand for electrical energy to power
the information age, and the need to find alternatives to fossil fuel, needs a widespread
expansion of the use of nuclear power, not only in countries that already have it, but also
in many more that will use it for the first time. The number of reactors in service around
the world is expected to double in the next 15- 20 years from around 400 to 800 reactors5
– and beyond 2050, we can expect to be dealing with 4000 reactors to provide the world
with the electricity it needs. If the institutional failure rate stays the same, the actual
number of incidents and accidents that will make the headlines will double in the near
future, and will become commonplace in the far future. Hence, just to maintain a situation
where there are no more negative newspaper headlines that there are now means we need
to halve the current accident/ event rate to implement the expansion from Generation
III reactors. If we don’t, the likelihood of an accident occurring somewhere around the
globe will at least double. Many new countries are interested in “going nuclear”, and can
be expected to progress through a “learning curve” before achieving a very low failure rate,
as analysis of institutional failures6 shows clear evidence of a learning curve and its impact
on failure rates which we will discuss later in the paper.
In fact, we need to make the likelihood of a serious accident much less than half the
current rate. Generation III and III+ reactors are designed to lower the predicted Core
Damage Frequency and the predicted Severe Accident Frequency (which could lead to
the release of uncontrolled radioactive material to the environment) by at least factor
of 10 when compared to the current generation of reactors. These goals have been
recognised internationally7 and, in Canada, incorporated into the Canadian Nuclear
Safety Commission’s new regulatory document that lays out their expectations for new
reactor designs8. The CDF and Severe Accident probabilities have been reduced to enable
the public and the political establishment to have more confidence in the safety of nuclear
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plants, and, in Europe particularly, to make the siting of new reactors simpler by removing
the need for evacuation procedures should an accident actually occur. The goals are also
designed to make the likelihood of even one accident anywhere much less likely, since
all recognise that just one serious accident in the nuclear business anywhere in the world
will likely imperil the deployment of Generation III reactors, and likely bring the nuclear
renaissance to a grinding halt.
The predicted Core Damage Frequency and the Severe Accident Frequency for new
plants are derived from detailed, logical analyses of all the components of a plant using
Probabilistic Safety Assessment (PSA) techniques that identify and quantify the effects of
all component and system failures. These analyses provide an excellent measure of the failure
rate that can be expected of the plant design itself. They do not measure the failure rate of
the institution that runs the plant. Although the probability of human error is being built
into these analyses on a wider basis as tools and knowledge improve, they do not attempt
to capture the broader effects of human errors that arise from organizational deficiencies,
i.e. Institutional Failures, as is discussed in a recent CNSI paper on the subject9.
The issue then, is what steps must we take from a regulatory and legislative point of view
to ensure that the probability of institutional failures is as low as we can reasonable make
it, and low enough for the successful deployment of Generation III reactors and beyondand indeed for the continued safe operation of Generation II reactors?
At present, an enormous design, build, operational and regulatory effort is going
into reducing the rate of system and component failures, which contribute at most 30%
to the real accident rate, and, by comparison, much less effort is going into reducing
the institutional failure rate, which contributes the other 70% or more. For Generation
III, III+ and IV reactors, the failure rate from system and component failures can be
expected to significantly reduce as a result of improved design, so the contribution that
institutional failures make to the overall failure rate in the future can be expected to be
90 to 95% or more.
If the institutional failure rate does not also fall by a similar amount- a factor of 10 or
more- the whole goal of improved safety that new generation reactors offer may not be
realised, and, with a doubling or more of the number of reactors around the world, the
accident rate will go up, not down. A concerted effort internationally is needed if low
institutional failure rates are to be achieved worldwide.
Comparison with Aviation
The Aviation industry is currently facing the same challenge. The aviation industry is
expected to double in size over the next twenty years, but does not want to experience a
doubling of newspaper headlines. Their accident rate is about 3 per million take-offs, and
is currently at a very low minimum plateau, as shown in Fig 1:
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Figure 1: Accidents and accident rate in the aviation industry

The aviation industry believes it will need to bring in new ways of doing business
worldwide if they are to achieve this goal10, and are looking to introduce more formal
Safety Management Systems to do it- which include improving the ability to learn from
experience. As we discussed above, in the nuclear industry we need to strive for an even
greater change, given the likely impact of even one serious accident on the industry.
The four stages of an accident
All serious accidents generally exhibit the same four stages. [6] All three of the examples
discussed briefly above exhibited them, and they can be found in many more. They are:
::
		
::
		
		
		
		
		
::
		
::
		

An accident is almost always preceded by a number of precursor events the
significance of which had not been fully recognised;
An accident occurs because several minor system, component or organizational
events occur more or less simultaneously – a system may be impaired by maintenance, or known to be not working properly at the same time, or cost
cutting has reduced the reliability of other systems, or an off normal plant
configuration exists, all of which leads to a lack of understanding by the people
on the ground of the risk that is developing;
The event escalates due to a continuous emphasis to keep on with the task at
hand; and
An initial (and sometimes lengthy) denial of the institutional sources of many of
the contributing factors follows the event.

Reducing Institutional Failure rates
To deal with these stages, and hence reduce institutional failure rates, there are three
activities in the nuclear business that have to change. Firstly, the early unfolding of precursor events points specifically to the need to ensure incidents that occur, but which do
not cause an accident, must be studied as seriously as accidents so that precursor events are
consistently noted and understood. Secondly, since almost all serious accidents include the
confluence of several events, many of them fairly minor on their own, but which together
drastically change the operating risks that a plant is facing, means that the regulatory
process must encourage much easier means of learning from complex events across a whole
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fleet of reactors such that operational staff are aware of the changes in the risk envelope
that can occur. Both these activities are essential steps to drastically improve the ability
of the industry at large to learn from experience at its full potential. And learning from
experience is the key to reducing Institutional Failures. Thirdly, a comprehensive Safety
Management System needs to be in place. The last of these three activities is outside the
scope of this paper, but it is closely linked to the first two as a Safety Management System
provides the management process by which the maximum rate of learning from experience
can be achieved and applied to improvements in operational management.
There is much research work to support the apparently obvious statement that learning
from experience is a key to achieving a very low institutional failure rate. Fig 2 derived
by Duffey and Saull [6] illustrates a Universal Learning Curve derived from a very wide
range of data from many different sources:

Source: Managing Risk: The Human Element, R B Duffey and J W Saull. Copyright, reprinted by permission of the author

“E” is a non-dimensional value for the number of errors based on the observed initial
and minimum achievable rates; “N” is a non-dimensional value for the total number of
errors as time progresses- i.e. increasing experience, based on the total experience so far
accumulated with any system. The graph simply illustrates in a non-dimensional form
that the rate of reduction of outcomes with increasing experience is proportional to the
rate at which outcomes are occurring. Another way of looking at the same data is that if
an institution is learning from experience, the rate of error goes down. If the institution is
not learning, the error rate will remain constant or even increase, and the institution will
go on making the same or increasing numbers of mistakes.
In reality, learning from experience is much more difficult than one might think. The
IAEA/NEA has operated an Incident Reporting System (IRS) since 1980. All countries
with major nuclear programs report incidents to the system, and the safety implications
of every reported accident or incident are analysed and reported back to all regulators and
operators. In its last report on the IRS11, the IAEA noted a number of issues of concern: 1)
the frequency with which similar events keep recurring, 2) a concern that there had been
a significant reduction recently in non-reporting of recurrent events, and 3) that many
seemingly insignificant events were not reported, and that the safety significance of these
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events was not being recognised. The Report further noted that the safety significance of
minor events could only be seen if minor incidents are grouped together and subjected to
systematic statistical and trend analysis- an approach which was beyond the capability of
the current system and would present a challenge for the future.
The lack of awareness of precursor events seen so often in real accidents is a constant
reminder that learning from experience is indeed a very significant challenge. The question
is “why is it so difficult?”
The amount of data that is used to design and develop a nuclear power station is
enormous. The computer codes used to carry out the design and safety analysis are
large and complex, and are constantly being developed. Much of the data is proprietary,
and may not be easily available to the operating organisation. The amount of operating
data that is constantly being generated throughout life by operating stations, and the
data from ongoing research and development by designers is a huge and continuous
information stream. All this data needs to be compared with the original design data to
ensure its safety significance is understood, and then made easily accessible to operating
organisations and the staff on the front lines if learning from experience is going to make
a difference in how operation is conducted every day, and hence is going to ensure that
the likelihood of a major accident remains low over the full 60 year lifetime of a plant.
Both the Incident Reporting System run by the IAEA and similar work by the World
Association of Nuclear Operators strive to do this. But right now, the IRS does not deal
in sufficient detail with either precursors or multiple events, and I submit that this is
because they are hampered by some significant barriers.
Barriers to learning from experience
7.1. “One-Off ” Designs
One of the first barriers to learning from experience as we have discussed it is to have a
fleet of reactors from the same vendor that are all different in detail. Although Generation
II PWRs or BWRs s from the same vendor have similar “nuclear islands”, details are
frequently different, and the balance of plant of each station is often quite different.
Probabilistic Safety Assessments tell us that it is the balance of plant that often provides the
major contribution to the risk of an accident arising from component and system failures.
PSAs find it is the failure of the electrical power system, or the failure of the secondary
side cooling system, or the loss of redundancy in different systems providing different
functions which really increase the predicted Core Damage Frequency, not the failure of
a shutdown system. Many differences in design details in plants that are nominally the
same inevitably lead to difficulties in interpreting the other fellow’s experiences, or worse,
lead to assumptions that his problem “can’t happen here”.
7.2. Lack of design knowledge and data
The second barrier to learning from experience arises from deficiencies in the level
of knowledge, difficulties in access to all the design data, and the effort available at
each individual plant to maintain a full understanding of why a plant is designed as
it is throughout its life. Under the current regulatory regime worldwide, the operating
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organisation is expected to be responsible for the design of a reactor as well as its safe
operation. The operator is also expected to learn the lessons from operating experience. As
we have discussed, this will be much more challenging in the future, as the institutional
failure rate must drop by a factor of ten. The plant operator is expected to be able to
authorize any design change arising from operational experience, having fully understood
all the safety implications of the change, and to ensure the safety case remains valid, over
the full operating life. To be able to ensure that any design change arising from operating
experience, obsolescence, power increases, changes in fuel loading or better research is safe,
the operating organisation needs access to the original design data, all the mathematical
codes used to develop the safety case and a full understanding of what tradeoffs the
designers made in making specific design decisions- i.e. a full understanding of why the
plant design looks like it does. The only way an operator could meet this responsibility
is to be responsible for the maintenance of all the design knowledge associated with his
plant. For those utilities that operate just one or two reactors, this expectation was never
tenable. As noted by the International Nuclear Safety Advisory Group12 and referred to
earlier, the amount of data is huge and requires a substantial workforce to manage it. It was,
maybe, just tenable in large utilities with a typical workforce of around 1 person year per
MW of generated electricity and a workforce that had worked at the stations since their
start up, but is no longer tenable as the workforce ages and market forces continually push
utilities to reduce operating costs. Ontario Power Generation, as a typical large utility, has
essentially closed down and privatized its design and development organisation, and no
longer has the in-house capability to meet this regulatory expectation. This state can be
expected to be the norm. Gen III reactors are designed to run for a much longer period
of time with lower operating costs and hence significantly less staff- typically 0.5 person
years or less per MW of electricity produced, and cannot- and should not- be expected to
have the staff to meet this regulatory burden.
Hence we are currently in a situation where a fundamental tenet of the licensing system – that
because the operating organisation is solely responsible for safety, it is also responsible for the
design - does not reflect reality, and will be counterproductive to safe operation in the future,
just as the industry is beginning to double its size and more.
This problem has been half recognised by regulatory bodies, and has led the Health and
Safety Executive in the UK to introduce the concept of “the Intelligent Customer” to
describe their expectations of their utilities13. This solution, however, does not answer the
question of who is responsible for maintaining design knowledge and the complete safety
case throughout operating life
7.3. Lack of responsibility of the designer
The third barrier to learning from experience is the lack of recognition in the nuclear
regulatory scheme of the role, the contribution and the responsibilities of designers during
operation. As discussed in the previous paragraph, the legislative scheme used by most
regulators until very recently recognised no role at all for the designer. This has changed
somewhat in the US with the introduction of the concept of Design Certification, but
the designer’s role is still very limited to the initial licensing phase. The nuclear business
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is, I submit, unique in this respect. An airline is not expected to be responsible for the
design of the aeroplanes it flies, and, following a generous infusion of taxpayer’s cash,
General Motors can still be held responsible for bad automobile design. From a safety
point of view, the lack of a formal role for designers in operation is a very unhealthy state
of affairs, but the assumption that only the operator is responsible for nuclear safety, and
that the designer has no formal role has been an almost unchallengeable (and certainly
unchallenged) mantra from the beginnings of the industry. This lack of recognition is
unhealthy because there has been no systematic, legally enforceable way for designers
to ensure they have been learning the lessons that operation of their products brings,
to ensure that any design changes that should be made to a fleet of like designs from a
safety point of view have been identified and passed on to the fleet of stations throughout
operating life, and to ensure that they are held to these responsibilities for as long as the
fleet of stations keeps operating.
There are, of course Owners’ Groups for all the major vendors which fill these functions to
a degree, but not in any systematic or formal way that compares to, for example, the aircraft
industry. In that industry, a “Type Certificate” is issued to a designer or manufacturer
of an aircraft or aircraft product after satisfactory review by the regulator, followed by
“Production Approval” and an “Air Worthiness Certificate” for each individual aircraft.
All three of these processes never end. Holders of Type Certificates are responsible for
maintaining them throughout the life of the aircraft, as design details of an aircraft are
always being improved, upgraded and modernized; learning is happening continuously. If
design modifications are considered essential as a result of operating experience, a “Type
Certificate” can be re-investigated and an “Airworthiness Directive” can be issued by the
regulator if specific modifications are required14.
Standardisation
There is a need, then, for the design from each vendor to be as standard as possible, and
variations from the standard tightly controlled as in the aircraft business. The need for a
series of standard designs does not arise just from the need to reduce licensing and build
costs, vitally important though that need is. We have noted above that real accidents are
usually a combination of events. Accident data and Probabilistic Safety Analyses (PSA)
show that the combination of events can include the failure of seemingly comparatively
minor components. PSA shows that the importance of these components increases
when redundant components in other systems are out of action for other reasons such as
maintenance, leading to the plant being in a different state than expected. This has led
to the IAEA’s comments in its 2006 IRS report referred to earlier11 that the influence of
seemingly less critical systems such as service water and electrical power, and the safety
significance of multiple minor events need more attention. For operating organisations
to learn from each other at this level of system detail is a much more complex process
than the current one, as much more data is generated, and the task of handling and
understanding the lessons from this level of detail becomes significantly more difficult. To
make the exchange and analysis of this amount of data tractable, as much standardisation
as possible is necessary of both the nuclear island and the balance of plant, so that
component and system failure modes, frequencies and their significance can be readily
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read across from one plant to another in a fleet of plants. The gathering and compilation
of data from many copies of the same plant will also be much easier if common drawings
and drawing numbers are used, with internationally agreed coding schemes for common
component and system failure modes. It also requires a much closer control of the plant
configuration than has been the case here in Canada. It will be impossible to carry out
this more rigorous level of “learning from experience” if plants continue to be built as
“one offs”, as Gen II plants have been, or if different regulatory regimes insist on different
requirements leading to significant design changes. Regulatory agencies really do have
to embrace a common understanding of what is important from a risk point of view.
Areva’s experience in Finland is a case in point. As this author understands it, the Finnish
regulatory authority wanted to ensure that, should a steam generator tube leak, there
would be essentially no release of radioactivity to the environment. The design solution
chosen presumably would call for a fast depressurization of the primary circuit to achieve
this, which is itself not a particularly safe thing to do. The incremental change in the safety
of the plant from this new regulatory requirement, expressed as a change in the risk to
Finnish citizens, would seem to me to be very small indeed, and likely more than offset by
the additional risks from rapid depressurization of the plant and the additional barriers to
learning from shared experiences by the differences in design that the requirement has led
to. The same situation is likely to arise from differing requirements for instrumentation
and control being considered by the UK compared with the US. These differences tend
to arise from differences in engineering beliefs about safety issues in the absence of hard
evidence of actual risks. It seems to me that regulators need to be very cautious indeed
before insisting on design changes, and have clear evidence of the reduction in risk that
would accrue if the change is made.
Standardisation then has four elements – 1) standardisation of regulatory requirements
for each reactor type, 2) standardisation of a given design across a vendor’s fleet to the
greatest degree possible, 3) close configuration control of all plants in the fleet, and 3)
acceptance of a Design Certification by the country of origin. As the aviation industry
has shown, international agreements on what is expected by the regulator provide the
basis for acceptance of another country’s Design Certificate. Standardisation of regulatory
requirements, however, must recognise different types of reactors. One area of difference
between the aviation and the nuclear industries is that there are greater differences
between reactor types that between aircraft types. There are no equivalent differences
between aircraft as there are between PWRs, BWRs, PHWRs and Pebble bed reactors, for
example. The neutronic, thermal and safety characteristics of these reactors are all different
and the regulatory rules that have been developed in each country that has been primarily
responsible for their development reflect those differences in characteristics. Hence the
push for “technology neutral” regulatory standards to the detailed technical level that
many regulators have traditionally used will be very difficult except at the highest level of
requirements. Regulators have in fact already been successful at this high level through
the publication of IAEA standard NS-R-115. The most fruitful area for the next level of
international regulatory agreement is the consideration of each reactor type in turn to find
agreement on as many characteristics and general requirements as possible, highlighting
those areas where differences of opinion still remain, and those areas where different
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countries choose to be more prescriptive than others, to be tackled for later discussion
when some successes have already been achieved. There are already a sufficient number of
countries operating each reactor type to provide for such international discussions.
Design Certification
Design Certification was introduced by the USNRC primarily to reducing the licensing
time and financial risk for new reactors – again vitally important issues in today’s world
where there is little appetite for financial risk. But the USNRC also had the foresight
to recognise the safety implications of both standardisation and design certification16.
However, in the 20 years that have passed since the concepts were introduced, not many
of the gains that the USNRC had foreseen have been realised for Gen II reactors. Design
Certification is the first vital step to recognizing the proper role of the designer throughout
the life of the station, and hence is a necessary part of the framework needed to reduce
the institutional failure rate in order to realise the improved level of safety expected from
the new designs. Design Certification should follow the same principles in the nuclear
industry as Type Certification does in the aviation industry, as the certification of a design
should be a living activity. Any design change during the life of the reactor has to be
checked to ensure the design certification remains valid. If another regulator requires
a change to a certified design, the changed design may need to be recertified, or the
regulator and potential vendors need to recognise that the changed design is no longer
certified. Recertification, and maintenance of a Design Certificate is a task for the holder
of the Certificate, which is the designer, not the station’s operating organisation.
The Designers’ role in Learning from Experience
The review of operating experience across a fleet of reactors must involve the holder of the
Design Certificate as much as it involves individual operating stations, as the assessment
of the significance of operating experience and of developing research knowledge will
often need to be compared to the knowledge used to develop the design originally.
It is this activity – the widespread exchange of detailed operating experience of all systems and
components important to safety, across a fleet of reactors of the same standard design – that must
improve in rigour and breadth if learning from experience is to be good enough to reduce the
institutional failure rate to where it must be for fleets of Generation III reactors and beyond.
This activity will need a significant increase in the detailed level of cooperation between
reactor operators around the world and between operators and the original designers. To
ensure such cooperation is cost effective, and produces the benefits that are sought, the
bases and the methods for this activity need to be identified and agreed upon between
utilities and the original vendors now, before the renaissance really gets underway. It also
needs the active support of the regulator, and their recognition of the role of the designer
in the legislation.
The introduction of fleets of reactors of similar designs offers an opportunity for the
nuclear industry to follow the lead set by the aviation industry. Airlines have an exactly
similar challenge to reduce their institutional failure rate as reactor operators. Currently,
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as figure 1 shows, the industry has reached a plateau for their failure rate of about 3
accidents per million take-offs. They too expect their business to double and hence the
number of flights to double. If the failure rate stays the same, there will be twice as many
headlines in the papers as there are now, and the industry wants essentially no increase
in the number of headlines. They too wish to halve the failure rate, and recognise this is a
very difficult task which will require new ways of doing business if it is to be achieved.17
Liability Issues
As Professor Reason and others have shown in Figure 1, institutional failings due to human
involvement are a significant contributory cause of accidents. Accident investigations have
shown that these failings can include regulatory failings and other industry wide problems,
but the majority of institutional failings are those of the operating organisation. It is
reasonable, therefore, to continue to hold the operator as absolutely liable for the effects
of an accident upon the public and the environment, and hence as the single organisation
to which members of the public will turn for compensation should an accident occur.
The issue, then, is how to ensure that the design organisation is held responsible for the
design in the licensing process and throughout the operating life of the plant, not just
the operator. A means needs to be found to ensure it meets its duty to advise operating
organisations and regulators of any new safety implications to the design as a result of
new research information or from operating experience. In the aircraft business, the
holder of the Type Certificate has a responsibility for maintaining the required level of
safety of the design, and the operator has the responsibility for safe operation, which
includes operation to the standards and limits set by the designer. We have to find a way
to emulate this in the nuclear business.
Other issues
There are several other issues that will need defining, such as the problem of a design
organisation restructuring, going bankrupt or disappearing during the operating life of
a fleet of the reactors it designed. Again, there are precedents of this in other industries
from which we can learn, where the responsibility and all the design information,
calculations, research data and everything else is formally sold to or transferred to another
organisation. The important point is that the problem is formally dealt with, rather than
allowed to languish. If all else fails, it may be necessary for all the organisations that
operate a fleet to set up a joint entity to take on the responsibility and all the data. It has
to reside somewhere.
Another issue which exists now is that there are, of course, several major designers in
a nuclear power plant, for example the steam generator designer and manufacturer
and the turbine manufacturer, each of which is a design authority in its own right. The
International Safety Advisory Group (INSAG) of the IAEA has discussed this issue of
design authoritie12 and concluded that the problem was solvable by defining specific areas
or responsibility of these organisations and ensuring they are subordinate to the principle
design authority, in this case the holder of the Design Certificate. In the aircraft business
there is a separate Type Certification for specific components such as the engine. Clearly
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there will be many details to solve on an appropriate organizational structure suitable for
the nuclear industry which will be specific tailored to the needs of the nuclear industry.
Conclusions
The need to produce significantly more electricity that is environmentally benign, secure
and reliable is expected to double the number of reactors around the world over the next
20 years. The number of successful Generation III reactor designs that will be deployed
to meet this need can be expected to be small, and hence there will be fleets of reactors
of similar designs around the world in countries with established nuclear programs and
in many new ones.
The standardisation of each plant design across many countries will bring significant
benefits in terms of more reliable estimates of build cost and build time, and hence
reduced financial risk. It will also bring the opportunity for a significant improvement
in the depth and breadth of the exchange of operating experience between operating
organisations in many countries.
This can be expected to reduce the expected institutional error rate, and hence the
likelihood of a serious accident anywhere in the fleet, since institutional error is the major
contributor to serious accidents, and learning quickly from the widest range of experience
is the most reliable way in which the institutional error rate can be reduced.
The design organisation must be involved in the assessment of operating experience
throughout life, as a thorough knowledge of the design is essential if design changes
are needed- as they most certainly will be to ensure a continuous high level safety in a
machine that is intended to operate for 60 years or more.
The amount of data used to ensure a safe and reliable design is huge, and the amount of
data arising from operating experience in a fleet of reactors is also huge, particularly as
the role of small events needs to be included, given that real accidents invariably include
the confluence of a number of small events.
It is quite beyond the capacity of an operating organisation to employ sufficient staff to
maintain the design knowledge, review all the available fleet data and draw the appropriate
safety conclusions for their plant- and very inefficient and costly to expect every operating
organisation to do this.
The current licensing model used around the world implies the operating organisation
has this responsibility, in that it deliberately relieves the design organisation of any
responsibility through life. The impossibility of meeting this implied responsibility has
resulted in an unsatisfactory situation for Gen II reactors which needs to be corrected
before Gen III reactors are deployed in significant numbers.
The concept of Design Certification needs to be introduced in the licensing model worldwide, not only to shorten initial licensing time and cost, but also to define the safety role
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of the designer throughout the operating life of the plant, and to place the responsibility
for the maintenance of design knowledge and its assessment against operating experience
throughout life where it should be- with the designer.
If standardisation of plant designs and a formal, living Design Certification process is not
introduced internationally, it is very likely that the increased level of safety that is being
sought from Generation III designs will not be achieved, as the institutional failure rate
is unlikely to change from its current value.
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Institutional Challenges to Mini Nuclear
Power: a way forward
Peter Riley – De Montfort Law School, Leicester, U.K.

Introduction
Pressures on electricity supply caused by environmental concerns, climate change, and
economics are tending to favour the use of nuclear energy. The current commercial
designs of power plant are not suited to remote locations or for small developing countries
for reasons such as the weak electrical distribution system; the lack of an experienced
institutional system to cope with the regulatory demands; and the availability of technical
and construction expertise. The problems of cost overruns of large projects and construction
delays still exist and challenge the concept of large centralised power stations.1 A solution
could be the installation of factory built small reactors where the practical challenges are
comparable only to those of building a small gas fired or diesel power plant. However,
the institutional challenges presented by following existing legal and regulatory processes
would be much more onerous and similar to those of implementing a long-term nuclear
waste disposal facility: the primary obstacle being public opposition. Examination of
experience in the preparation for the reintroduction of nuclear construction in the United
Kingdom demonstrates some of the obstacles that the introduction of small nuclear
faces, in particular the process of consultation and the Justification of new-nuclear build.
Adapting current experience and adopting a pragmatic approach may help to overcome
these obstacles.
Small power plants
The use of small, secure, factory built nuclear powered units could resolve the technical
and practical obstacles to power shortages in remote locations and developing countries
presented by the conventional approach of large power plants. The provision of the
institutional requirements by a combination of supplier obligations and international
1

James Kanter, 29 May, 2009, “In Finland, Nuclear Renaissance Runs Into Trouble”, The New York Times.
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supervision as a public good could satisfy the regulatory demands. The possibility of small
nuclear has been taken on board by the Global Nuclear Energy Partnership (GNEP)2 in
their statement of principles3 an objective of which is to:
“Promote the development of advanced, more proliferation resistant
nuclear power reactors appropriate for the power grids of developing
countries and regions”
The infrastructure development working group (IDWG) of the partnership4 held it’s
fourth meeting during May 18-20, 2009 in Manchester, UK. The meeting included a
workshop on small and medium reactors (SMRs) during which the IDWG countries5 and
vendors6 shared information regarding global design development status, perceived needs
for SMRs, the certification process of SMR designs and the infrastructure requirements
for SMRs. The World Nuclear Association report7 a revival of interest in small and simpler
units for generating electricity from nuclear power and for process heat and lists thirteen
small-medium reactors with development well advanced. An IAEA report8 presents 30
concepts of small reactors with the potential to meet the needs of customers that have
not previously been served with nuclear energy and would also serve remote locations
in countries with existing nuclear capacity. A technical report9 presents descriptions of
design features used to achieve defence in depth in 11 concepts of SMRs representing
different reactor concepts some of which have the potential for use in isolated locations.
Currently there are two non-exclusive routes to the adoption of small reactors: one based
on proven generation three (GIII) technology but on a smaller scale similar to nuclear
marine propulsion practice; and one on the as yet unproven generation four (GIV)
technology. Practical steps are reported to be in progress in the USA Alaska, in Russia,
South Africa, Japan, India and Argentina. While the Alaskan project may have stalled
due to regulatory burdens,10 the Russian project is proceeding with actual manufacture
of a floating power plant11 – shades of the space race and the launch of Sputnik! In
South Africa the Pebble Bed Modular Reactor (PBMR), an 80 MW power and heat
producing plant is expected to be in operation by 2018 and will be capable of producing
high temperatures for process heat.12
2

The Global Nuclear Energy Partnership (GNEP) is a partnership of countries aiming to improve the
proliferation-resistance of the nuclear fuel cycle while guaranteeing access to fuel supplies.
GNEP involves both political and technological initiatives; the latter mainly in relation to closing the fuel cycle
by reprocessing used fuel and burning actinides in fast reactors. (Updated February 2009)
http://www.world-nuclear.org/info/inf117_gnep.html
3 Global Nuclear Energy Partnership Statement of principles, Sept. 16 2007.
4 www.neppartnership.org
5 Argentina, Bangladesh, Bulgaria, Canada, China, France, Ghana, Hungary, Italy, Japan, Jordan, Oman, Poland,
Romania, South Korea, UK and USA
6 Hyperion Power, USA, Nu Scale Power, Toshiba, Urenco and Westinghouse.
7 June 2009,”Small Nuclear Power Reactors”, http://www.world-nuclear.org/info/inf33.html
8 V Kuznetsov, 2007, “Status of Small Reactor Designs Without On-site Refuelling”, Chapter 3, IAEA, Vienna.
9 June 2009, “Design Features to Achieve Defence in Depth in Small and Medium Sized Reactors”, IAEA
Nuclear Energy Series ISSN 1995-7807 no. NPT-T-22, IAEA Vienna.
10 December 15, 2008, For the Record, “Small “ Reactor Reviews, US NRC, Washington.
11 The Observer, Sunday 3 May 2009, “Russia to build floating Artic nuclear stations” www.guardian.co.uk/
12 Reuters, 23 June 2009, “S.Africa sees first pebble bed nuclear reactor by 2018”
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There is reported evidence of positive development of small nuclear reactors. The GIII
solution is being pursued in Russia with a project already in the construction phase where
a floating nuclear power station using the KLT-40s pressurised water reactor is being
constructed at a shipyard in Severodvinsk and is due to be completed in 2010. A further
four are planned. The 70 MW power stations consist of a reactor and two steam turbines
and would provide power to the oil company Gazprom to power remote oil rigs. The
self-propelled vessels would store their own waste and would need to be returned to the
shipyard to be serviced on a 12-year cycle.13 Two power plants are also to service the towns
of Vilyuchinsk in the Kamchatka region and Pevek located in Chutotka autonomous
district of Russia.14
In a not dissimilar proposal Babcock and Wilcox in the USA15 have announced a new
modular reactor design, the mPower, a 125 MWe integral PWR to be factory made and
railed to site.16 17 The WNN Newsletter notes that B&W draws on 50 years experience as
the main manufacturer of nuclear propulsion systems for the US navy, involving compact
reactors with very long life cores and noted that:
“B&W believes that this optimised advanced light water reactor
Generation III++ nuclear technology can be certified, manufactured
and operated within today’s existing regulatory, industrial supply train
and utility operational infrastructure”
Based on policies as expressed by the NRC18 power plants derived from the technology
of existing marine applications would be easier to implement in areas subject to the
Conventions and allow early application in small communities.
Generation IV development is occurring on a number of fronts. The small Alaskan
community of Galena is pursuing small nuclear based on GIV technology. The community
is inaccessible by road and its energy needs are provided by shipments of fuel oils, electricity
grid supply being unavailable, and domestic heating provided by kerosene and wood. The
city council accepted a proposal in 2004 by Toshiba to test their 4S (Super Safe, Small and
Simple) nuclear battery reactor. The reactor, cooled by liquid sodium, would be located in
a sealed concrete cylindrical vault 30 m underground heating steam for an aboveground
turbine generator providing 10 megawatts to the community. Toshiba propose to install
the reactor free of charge and are said to be planning to make an application to the NRC
in 2009 with an aim to be operational in 2013.19
However the prognosis is not good as in response to media speculation about the
development of small reactors the NRC have pointed out that licensing of small reactors
13 See Ref.11 above
14 Moscow Times, 19 May2009, “Work Starts on Floating Nuclear Station”.
15 Katherine Ling and Greenwire, 10 June 2009, “Company Calls New Small Reactor a ‘Game Change”’ ,
New York Times
16 ibid
17 WNN Newsletter, May-June 2009, “Paradigm shift in US reactor technology?”
18 See NRC note ref 10 above
19 Mark Clayton, “Backyard reactors? Firms shrink the nukes.” The Christian Science Monitor, 29 Dec. 2008.
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could take ‘years and years’ and that proposals radically different from existing technology
will require exhaustive review before the NRC could approve them as safe for use and
until there is a formal proposal the NRC, as directed by Congress, will continue to devote
the majority of its resources to addressing the current technology base.20
In another development the US DOE is funding an initiative to develop a conceptual
design of reactor that will deliver nuclear electricity to developing countries, a small,
sealed, transportable, autonomous reactor (SSTAR)21. Three national laboratories are
collaborating, Lawrence Livermore leads and is researching materials and coolants and
evaluating how it can be deployed, Argonne is designing the reactor and Los Alamos
on fuel technologies and coolant. The goals are to provide a tamper resistant reactor that
after it’s operation will be returned sealed to a secure recycling facility for refuelling or
maintenance. The NRC plans to certify the SSTAR by using the license by test approach
similar to the certification process used for commercial airliners. The prototype must
demonstrate in a test environment that it can withstand accidents, including the most
improbable ones such as the failure of active shutdown and heat removal systems. Testing
could be as early as 2015.
An industrial concern Hyperion, also in the USA, claims to be developing a sealed fission
reactor the size of a hot tub that would generate about 27 MW for about 5 years.22 The
reactor is said to be extremely safe, contains no moving parts and doesn’t require a human
operator. The NRC concerns related above would delay the approval of the concept into
the distant future.
Obstacles to the introduction of small nuclear reactors
Isolated communities may be located within countries with established nuclear legislation
and regulation related to radioactive substances or in countries that have no practical
experience of dealing with radiation and related matters. In the former case the obstacles
are well known and feature primarily in the area of licensing a new nuclear system. As
described in the previous section the small nuclear power plant would have features that
are new to the established regime and elicit a response exemplified by that of the NRC,
which I paraphrase as:
“We have enough on our hands with current designs for new nuclear
and G IV to keep us going for decades”.23
For countries that have little or no experience of dealing with radiation and radioactive
substances there is the whole gamut of international law relating to licensing, liability,
safety and security of nuclear installations. These areas are well known to INLA members
and it is not intended to elaborate in this paper. Suffice it to say that the Conventions that
20 See NRC note ref 10 above
21 Science and Technology Review, Lawrence Livermore Labs., July/Aug. 2004.
22 John Vidal and Nick Rosen, “Mini nuclear plants to power 20,000 homes”, The Observer, Sunday 9 Nov 2008.
See also: “Hyperion Nuclear Batteries”, The future of Things, 26 Dec, 2007, cody@hyperionpowergeneration.com
23 See NRC note ref 10 above
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govern this area make provisions for exception from the definition of a nuclear installation
in certain circumstances24 and where risk is low25.
To illustrate the potential obstacles to the process it is instructive to consider the
approach of the UK Government to the introduction of new nuclear. In order to satisfy
it’s international obligations and European and domestic legislation in it’s policy towards
new nuclear the UK Government set out a programme that includes: improvement of
the planning system; a high level justification process; a strategic siting assessment; a high
level strategic environmental assessment; and a generic design assessment. To allay public
fears over the management of radioactive waste the approach to consultation was to set
up an independent committee to operate a process based on voluntarism and partnership.
Each stage of this programme faces the risk of legal challenge if it can be seen as not
complete, full and logical, inconsistent and not sufficiently democratic or seen as a sham.
Such challenge would be by judicial review in the Administrative Court. The challenges
have already started26: in 2007 Greenpeace sought and succeeded in obtaining Judicial
Review of Government policy with the Court holding that the Energy Review decision
that new nuclear build has a role to play was unlawful on grounds that a legitimate
expectation of full public consultation was procedurally unfair.
Two aspects of the challenge faced by the introduction of small nuclear reactors are
Justification of the process and public acceptance of its implementation.
Justification
In the case of a new nuclear practice the process of Justification is undergoing consultation
in the UK at the time of writing.27 Discussion of the process was the subject of a paper
at the INLA Congress in 2005.28 The UK Government has received an application by
the Nuclear Industries Association (NIA) representing nuclear plant suppliers for a
Justification decision in relation to a generic design that is described as:
“The practice of generation of electricity from nuclear energy using
oxide fuel of low enrichment in fissile content in light water moderated
thermal reactors using evolutionary designs”.
The application is supported by a number of specific designs29 covers a description of
the technology, security of supply, carbon reduction, radiological health, radioactive waste
and decommissioning, environmental impacts and economic assessment. The Justification
applies to “classes or types of practice” thus allowing the NIA application to include designs
24 For example the 1997 Vienna Convention on Civil Liability for Nuclear Damage Article I.j.(i) excludes from
the definition of a nuclear installation that used for used for sea transport propulsion or any other purpose.
25 1997 Vienna Convention on Civil Liability for Nuclear Damage Article I.2.
26 Greenpeace Ltd, R (on the application of ) v Secretary of State for Trade and Industry [2007] EWHC 311
(Admin) (15 February 2007).
27 Consultation on the Nuclear Industry Association’s application to Justify New Nuclear Power Stations, UK
Department of energy and Climate change, December 2008.
28 Peter Riley,“Justification of the continued development of the peaceful use of nuclear energy”, Nuclear Inter Jura 2007.
29 See ref 27 above Volumes II and III
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that while different in interpretation conforms to the general description of the practice.
Justification of the practice of using small reactors to provide energy to remote locations and
developing countries to satisfy legal and regulatory requirements is essential. Public involvement in its use in those locations is also essential to ensure a willing public acceptance.
Public acceptance
Notwithstanding the proof of achievement of technological goals the public and stakeholders
must buy in to the process. The introduction of a small nuclear power plant into a remote
community is a task comparable with that of deciding the location of a radioactive waste
facility. The technology may be well established but the response of the public can only be
based on engagement. The crux of the programme set out by the UK Government is public
acceptance: as stakeholders the public must be seen as participating in a meaningful manner.
This applies to every stage in the programme and is illustrated here in the approach to the
management of radioactive waste and the Justification of new nuclear power.
In the case of the quest for a solution to radioactive waste disposal the UK Government
appointed a Committee on Radioactive Waste Management (CoRWM) to take an
approach based on engagement with the public and stakeholders, expert knowledge and
reflection on ethical issues.30 The CoRWM process involved, inter alia, understanding the
problem, identifying and assessing the options, integrating ethical issues, and drawing up
recommendations. As a precursor to this process CoRWM drew up a set of principles,
statements of core values, to guide it’s work.31
These principles include being open and transparent:
::
		
::
		
		
::
		
::
		
		
		
::

First, to operate in public; to be accessible; and to make as clear as possible how
and why it’s recommendations are formulated.
Secondly, to uphold public interest by taking full account of public and stakeholder views in their decision making by encouraging discussion and deliberation
with the public, local political representatives and a wide range of stakeholders.
Thirdly, to achieve fairness with respect to procedures, communities and
future generations.
Fourthly, to aim for a safe and sustainable environment both now and in the
future recognising the need to apply the best available sound science and other
specialist input while acknowledging that this requires integration with social
science and an interdisciplinary approach.
Fifthly, to ensure an efficient, cost effective and conclusive approach.

As a result of this process which took three years, the UK Government have been able
to move forward to the next stage with a definite policy of delivering the solution for
radioactive waste management and the location of sites and has issued a consultation
30 Managing our Radioactive Waste Safely – Final Report p3. CORWM November 2006
31 ibid p35
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map for new nuclear that extends to 2010.32 This process continues to be monitored by
the CoRWM.
Easing the legalities
The burden of a process involving stakeholders and Justification along the UK lines as
described if followed for small installations would extend the time to completion both
in countries with established nuclear and radioactive material regulatory systems and in
small developing countries and delay would to some extent negate the advantages of small
nuclear. However, legislation and regulation could be eased to avoid delay. As an example,
the interpretation of international conventions in national legislation allows some leeway
for easing burdens in special cases. The 2008 meeting of INLEX33 considered a German
proposal to allow contracting parties to the 1997 Vienna Convention34 to exclude
certain small research reactors from the scope of application of the convention. The
meeting agreed as a first step to forward proposals for technical evaluation to the IAEA
Standards Committees.35
Regarding regulation the GIF International Forum36 has established eight technology
goals that establish a framework and identify concrete targets for focussing R & D efforts
that would include the development of small reactors. These goals include: sustainable
energy generation; minimum nuclear waste; life cycle cost advantage over and a level
of financial risk comparable to other energy sources; excellent safety and reliability; low
likelihood and degree of core damage; will eliminate the need for offsite emergency
response; and provide increased physical protection against act of terrorism and theft of
weapons usable materials. Such goals being satisfied by a license by test approach.
Given that these two initiatives, to ease legislation and to license by test, can be
achieved and certified as such (one can understand NRC’s circumspection) there is
every encouragement to consider the easing of liability and regulatory requirements, and
consequently the insurance provisions. The expectations of small nuclear proponents go a
long way to satisfying these goals.
A two-stage solution
Justification of a new process involving radiation and public acceptance must be achieved
to ensure a satisfactory introduction of small reactors. To avoid unnecessary repetition
and delay the introduction of a new practice as outlined for new nuclear for a small
development involving radiation requires a careful definition to include a range of designs.
Each individual design should be such that the types of plant included can be seen to be
consistent with that practice thus allowing a single consideration. However it is evident
from the range of possible solutions referred to above, a sodium cooled fast reactor on the
one hand and an established marine engine on the other that this would not be possible.
Similarly the consultation process on radioactive waste management demonstrates that it
32
33
34
35
36

Consultation Map for New Nuclear, Office for Nuclear Development, June 2009.
International Expert Group on Nuclear Liability, 8th Meeting 21-23 May 2008
1997 Vienna Convention on Civil Liability for Nuclear Damage
Waste Safety Standards Committee (WASSC) and Radiation Safety Standards Committee (RASSC)
Generation IV International forum, 2008 Annual Report, Appendix 1, GIF Technology Goals and systems.
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is imperative that an independent body is created to oversee the process and that the body
is guided by strong principles. The process itself should involve public and stakeholders
at all levels and that its findings are transparent. By definition small, remote communities
are diverse and will undoubtedly be influenced by groups with an anti-nuclear agenda
leading to fragmented and drawn out negotiation.
On the theory of the balance of priorities experience of the licensing process dictates that
the weight of attention given to new nuclear as exemplified in the UK process outlined
above would delay or prevent the introduction of small nuclear both in established
countries and in small communities. The example of the beginning of the space race leads
to speculation on the future of small reactor deployment that may circumvent the need
for such attention and which appears to have already commenced with an unsophisticated
GIII design based on nuclear marine technology that is not constrained by the need to
demonstrate its feasibility as being implemented in Russia and being contemplated by
B&W in the USA.
The high technology GIV solution however is being developed in the face of an established
regulatory system of Justification, licensing and public acceptance on a longer timescale.
This leads to the proposition that the introduction of small reactors should follow a
two-stage process: in the near term the introduction of GIII technology under the close
supervision of the manufacturer and manufacturer’s national regulatory process covering
design, production, installation, operation and maintenance; and in the longer term a
certification by test process of the GIV systems acceptable on an international basis.
Public good37 dictates that the Justification of the practice of using small reactors should
be such that the practice could be applied in remote locations both within established
nuclear and developing countries. Since the benefit for manufacture and the use of the
practice both accrue to the countries of manufacture it seems logical that the lead be
taken by the manufacturers to cooperate to generate a generic design statement that
can be the basis of Justification of the process. It follows that in the context of public
acceptance, independent of the manufacturer, an international organisation be established
to include all those countries that would benefit from the use of small reactors to produce
a publicly acceptable Justification of their use that would apply in the majority of those
countries. Such international effort could benefit from the experience of the UK in its
Justification process and there is every reason to use the output and conclusion of the
public acceptance process in the international context.
Conclusion
Given a generic design and public enthusiasm for its use the question of adoption of
appropriate nuclear and radiation legislation and regulation could be considered in
particular the question of liability for nuclear damage. The GIII practice based on marine
application has already been proven by usage. In the case of GIV given that a generic
design is acceptable and conforms to the GIV objectives, the risk of massive damage
37 Peter Riley, “Paving the Way for Deployment of Nuclear Energy Systems in Disaster-prone and
Underdeveloped Regions of the Planet: a task for International lawyers”. Nuclear Inter Jura, October 2007, Brussels.

160

as envisaged by the International Conventions would be eliminated. In both cases the
manufacturers’ liabilities would be at a level similar to that in non-nuclear projects. It
is therefore reasonable that exclusive liability of the operator could be removed from
legislation applied to small reactor projects. Designs of small reactors that ensure isolation
of the radioactive component would indicate a radiological consideration similar to that
required for sealed sources subject to international monitoring could be applied allowing
lighter regulatory measures. These attributes together with the apparent interest of
potential manufacturers in retaining responsibility for operation in-situ and for refuelling
the small reactors suggest a way forward that would satisfy both the stakeholders
and the Justification of their use in remote and undeveloped locations. Technological
consideration of small reactor systems is being undertaken by the IAEA38, it would now
be appropriate to review and set in motion modification of nuclear and radiological
legislation and regulation as applied to small reactors that would allow the manufacturer
and manufacturer’s country to retain responsibility for their licensing and regulatory
control where located in a developing country that is in the process of establishing its
own infrastructure and regulatory process.
38 See Ref. 9 above
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ADMISSIBILITY OF EXPERT WITNESS TESTIMONY
IN NUCLEAR SAFETY MATTERS IN THE
UNITED STATES OF AMERICA
Jay R. Kraemer – Partner, Fried, Frank, Harris, Shriver & Jacobson LLP, Washington

Introduction
As surely as night follows day, the submission of applications for licenses to construct
and operate new nuclear power plants in the United States will be followed by contested
hearings at the administrative stage. At these hearings, experts presented by the applicant,
opponents of the application, and the staff of the Nuclear Regulatory Commission,
respectively, will provide testimony which will become the centerpiece of the record on
which the licensing decision will be made, and on which judicial review of that recordbased decision will most likely focus. Assuming that a new plant survives the regulatory
process, is built, and commences operations, the safe performance of that plant, and
liability for any radioactive releases from it, will be assessed in administrative and judicial
proceedings in which expert testimony will once again play a central role.
Expert witnesses enjoy a privileged place in American jurisprudence. They are the only
witnesses permitted to offer into evidence opinions concerning facts as to which they
have no first-hand knowledge. However, with this privilege comes the burden for the
tribunal’s presiding officer to determine whether the relevance and reliability of an
expert’s proffered testimony will help the finder of fact determine the truth concerning
what has occurred or, conversely, will be more likely to mislead the finder of fact away
from the truth. Particularly in litigation and administrative proceedings involving the
use and release of radioactive materials, there is a significant risk that a supposed expert,
relying on “junk science,” will guide the decision maker (and most especially a lay jury)
toward factual conclusions at variance with the results that would be reached by a decision
maker herself schooled in the particular scientific discipline involved.
American jurisprudence provides relatively flexible guideposts to tribunals of the first
instance concerning the qualification of experts and the admission into the record of their
testimony. More so than in the past, such tribunals are allowed, and expected, to perform
the “gatekeeper” function with respect to such testimony.
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As we shall see, when the first wave of nuclear plant license applications were adjudicated
by regulators in the U.S., the prevailing standard for admissibility of expert testimony in
the federal courts was whether the methodology relied on in that testimony was generally
accepted in the relevant scientific community. This rather conservative standard permitted
the tribunal to exclude novel scientific theories solely on the grounds of their novelty.
With the wide adoption of Rule 702 of the Federal Rules of Evidence into both judicial
and administrative practice, however, the gatekeeper’s role of testing the relevance and
reliability of expert testimony has become both less routine and more challenging. In
this paper, we will describe the evolution of standards in the U.S. for admission of expert
testimony, both in nuclear-related litigation and in nuclear safety regulation, and then
offer some concluding thoughts on whether that evolution is likely to make regulatory
adjudication of the next wave of nuclear plant license applications different from that of
the first wave.
Admission of expert testimony in litigation in the United States – common law
principles overtaken by statutory rules
Under the traditional approach to admissibility of expert testimony in United States trial
courts, expert witnesses are generally prohibited from testifying on the ultimate issues of
any particular case (e.g., the defendant’s liability to pay damages for the plaintiff ’s injuries).
This prohibition can be traced to the principle that the jury (or, in some instances, the
judge) is the trier of fact, and is to decide the ultimate issues in light of the facts it finds,
applying the law as explained by the trial judge. Common law courts have historically
expressed concern that, if experts were allowed to state opinions on dispositive issues,
such testimony could unduly influence a lay jury, which might give excessive deference to
the expert instead of itself carefully weighing such opinions merely as items of evidence
to be considered in finding the facts.1 Thus, while experts are permitted to testify about
matters as to which they lack first-hand knowledge, the scope of their testimony is
typically circumscribed to address discrete issues within their respective fields of expertise
which, if persuasive to the finder of fact, will provide but one element of, for example,
proof that the defendant’s act or omission was the cause of harm to the plaintiff.2
Over the course of the Twentieth Century, tort and criminal litigation came increasingly
to involve highly scientific and technical issues beyond the knowledge and experience of
lay juries. As a result of this expanding intrusion of science into the courtroom, judges
also began to encounter increasing difficulty in navigating the balance between protection
of the jury from undue influence and admission of all information necessary for a lay jury
1
2

E. Koon, Evidence - New Federal Standard for Admission of Scientific Evidence: Daubert v. Merrell Dow
Pharmaceuticals, Inc., 113 S.Ct. 2786 (1993), 17 U. Ark. Little Rock L.J. 135, 139-140 (1994) (“Koon”).
Because expert evidence may be both persuasive and misleading, the Federal Rules of Evidence, which are
binding on the federal courts of the United States (and have been mirrored in the evidentiary rules applicable
in many state court systems) allow for the exclusion of some expert testimony even though it is relevant.
Specifically, Rule 403 permits a federal trial judge to prevent expert testimony from reaching the jury “if its
probative value is substantially outweighed by the danger of unfair prejudice, confusion of the issues, or
misleading the jury…” Rules 403 and 702 (discussed below in the context of the Daubert decision) thus provide
federal trial judges with substantial authority as “gatekeepers” with respect to the admission of expert testimony.
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to make informed determinations of fact.3 The evolution of the courts’ responses to these
challenges, both in litigation generally, and in the more specific context of torts allegedly
arising from exposure to nuclear materials, forms the focus of the first portion of this
paper.4 Subsequently, we will turn to the issue of expert intervention in decision making
by regulators responsible for protecting the public from nuclear hazards.5
A. The Frye Decision – The Wisdom of “General Acceptance”
For much of the past century, the Frye decision6 established the standard for evaluating
admissibility of expert testimony in the federal courts. It was notoriously brief, conclusory,
and bereft of citations, but it nonetheless provided the decisional framework in the great
majority of federal trial courts for seven decades of jurisprudence.
In the trial court judgment, Frye had been convicted in the District of Columbia of seconddegree murder for a killing he claimed he did not commit. Frye appealed the judgment on
grounds that the trial court refused to allow his counsel to introduce testimony of an expert
witness about the results of a systolic blood pressure-based deception test that might
have constituted exculpatory evidence.7 The appellate court examined the assumption on
which the heretofore novel deception test was based – namely, that telling the truth was
a spontaneous reflex that would require no conscious effort, whereas lying would require
greater conscious effort, increasing the individual’s systolic heart rate and blood pressure.8
The court affirmed the exclusion at trial of the proffered expert testimony on grounds that
in order for expert testimony to be admitted, the scientific principle or discovery on which
the expert will rely must be “sufficiently established” to have gained “general acceptance
in the particular field” claimed to be of relevance in the case. Therefore, since the theory
proffered by Frye’s expert had not yet gained such standing among physiological or
psychological authorities, the trial court’s exclusion of the testimony was upheld.9
3
4

5

6
7
8
9

Koon, 17 U. Ark. Little Rock L.J. at 139-40.
For obvious reasons, our inquiry into tort litigation involving the nuclear hazard does not extend back beyond
the Twentieth Century. We also note that pursuant to provisions of legislation in the United States known as the
Price-Anderson Act (incorporated into the Atomic Energy Act of 1954, as amended), U.S. tort litigation involving
the allegedly harmful release of nuclear energy is channeled into the federal courts. See 42 U.S.C. §2210(n)(2).
Our analysis in the regulatory arena focuses upon decisions by the U.S. Nuclear Regulatory Commission
(“NRC”), (the successor in regulatory matters to the Atomic Energy Commission) and by the Atomic Safety
and Licensing Boards established by the NRC under statutory authority to hold hearings and render decisions
(subject to substantive NRC review) in, inter alia, contested licensing matters. Decisions by the NRC on
licensing matters are themselves subject to judicial review.
Frye v. United States, 293 F. 1013 (D.C. Cir. 1923).
The test utilized a device that was a forerunner of the modern polygraph, although it measured only one
physiological response to inquiry stimuli. See Paul C. Gianelli, The Admissibility of Novel Scientific Evidence:
Frye v. United States, a Half-Century Later, 80 Colum. L. Rev. 1197, 1204 (1980) (“Gianelli”).
Frye, 293 F. at 1013-1014.
Id. The D.C. Circuit recognized that there was no clear line for such acceptance, but nonetheless propounded it
as the appropriate standard: “Just when a scientific principle or discovery crosses the line between the
experimental and demonstrable stages is hard to define. Somewhere in this twilight zone the evidential force of
the principle must be recognized, and while courts will go a long way in admitting expert testimony deduced
from a well-recognized scientific principle or discovery, the thing from which the deduction is made must be
sufficiently established to have gained general acceptance in the particular field in which it belongs.”Id., 293 F. at 1014.
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The Frye standard of admissibility became the majority rule in federal trial courts for
the next seventy years, being accepted as persuasive precedent by many courts with little
scrutiny or discussion. However, criticism of the Frye standard increased as subsequent
courts applied it.10
Some of the more salient criticisms included the concern that the Frye standard unduly
tended to exclude valid evidence that might help the finder of fact, because a “general acceptance” standard might lead a judge to refuse to admit expert testimony based on novel, but
nonetheless valid, scientific principles simply for lack of broad communal acceptance.11
Secondly, the standard was criticized on account of the obvious difficulty it caused
trial judges in determining what threshold quantum of opinion constituted “general
acceptance”. Establishing a standard “critical mass” of communal acceptance for any
particular scientific principle or technique could become an arbitrary and inaccurate
exercise by the court. Clearly, it was insufficient for the court to accept the expert’s own
affirmation of some “collegial support” for the basic principles underlying her testimony.
However, the requirements under the Frye standard that the party seeking to introduce
the evidence demonstrate “general acceptance” through surveys of scientific publications,
judicial decisions, practical applications, or testimony of scientists as to the opinions held
by their fellow scientists12 led critics of the Frye standard to contend that establishing a
critical mass of “general acceptance” through all of these media could constitute more of
an exercise in subjective persuasion of the court than one of even-handed observation.13
On the other hand, proponents of the Frye standard drew particular attention to the
perceived benefits of efficiency, uniformity, and ease of application that it provided. By
adopting a “general acceptance” requirement, courts could be more confident that the
scientific testimony actually admitted at trial had been subjected to a rigorous evaluation
in the scientific marketplace of ideas, where mechanisms such as peer review, standard
practice, or testimony of fellow scientists would assertively provide an objective and
disinterested context in which to place the proffered testimony. This, said proponents,
could go a very long way toward enabling the trial judge to assure that fact finders would
hear only scientific testimony that had stood up to principled challenge by trained minds.
Such testimony could then, it was argued, justifiably be entitled a degree of deference by
10
11

Id. No doubt, respect for the wisdom of the Frye decision was also diminished by the fact that, several years
following his conviction, Frye himself was released from prison after someone else confessed to the crime. See
Gianelli, 80 Colum. L. Rev. at 1204 n. 42.
Bert Black, Francisco J. Ayala, and Carol Saffran-Brinks, Science and Law in the Wake of Daubert: A New Search
for Scientific Knowledge, 72 Tex. L. Rev. 715, 740 (1994) (“Black, Ayala, Saffran-Brinks”). As acceptance of the
“scientific method” increased in the U.S. over the course of the Twentieth Century, the bias under Frye to reject
new technical hypotheses, not because they were unreliable, but merely because they were new, was increasingly
perceived as a serious shortcoming.
Id. at 730.
Gianelli, 80 Colum. L. Rev. at 1210.

12
13
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lay jurors who were otherwise, in all likelihood, entirely uninitiated in the technical or
scientific fields as to which they were called upon to reach factual findings.14
Over the seven decades following the Frye decision, a growing minority of state and
federal courts in the U.S. began to articulate and apply modified versions of the “general
acceptance” standard, or simply dispensed with the standard altogether.15
Given the growing tensions within the federal court system regarding the proper standard
of admissibility, coupled with the advent of the Federal Rules of Evidence16, it would
be only be a matter of time before the matter would require the attention of the U.S.
Supreme Court. That opportunity arrived with the Daubert case.
B. Daubert – A New, More Flexible, Rules-Based Standard for Admission of Expert Testimony
Jason Daubert was born with severely deformed limbs. While pregnant with Jason, his
mother took Benedictin, an anti-morning sickness drug that was later recalled. Daubert’s
family brought suit against Merrell Dow Pharmaceuticals, the drug’s manufacturer,
alleging that the mother’s ingestion of Benedictin caused her son’s birth defects. Merrell
Dow moved for summary judgment on grounds that, according to all the epidemiological
studies conducted to that point, the drug did not cause birth defects in humans, and that
the plaintiffs would be unable to produce any admissible evidence to the contrary. Merrell
Dow presented as its expert witness a physician and epidemiologist, who opined, based
on a host of studies concluding that Benedictin did not cause birth defects, that Jason’s
deformities had not been caused by his mother’s ingestion of the drug.
Counsel for Daubert’s family submitted expert testimony alleging a causal link between
the ingestion of the drug and birth defects. That testimony consisted mainly of opinions
drawn from reanalysis of relevant epidemiological studies, chemical structure analyses, and
animal tests.17 The district court relied on the Frye standard and granted the defendant’s
motion for summary judgment, determining that there were no material facts at issue
because the plaintiffs, notwithstanding their proffered expert testimony, could not meet
their burden of establishing a causal link between ingestion of the drug and Jason’s birth
14

15
16

17

Black, Ayala, Saffran-Brinks, 72 Tex. L. Rev. at 731. For judges, the perceived advantage of the Frye standard
was that it did not require that they assess the reliability of the proffered expert testimony itself, but only
whether the scientific/technical foundations underlying that testimony represented the mainstream of informed
thought in that field. Thus, any departure from Frye, it was argued, would impose on judges the more demanding
task of considering the inherent substantive validity of the expert’s testimony, a task for which, proponents of
Frye contended, judges were neither generally trained nor typically inclined.
Id. at 740-45.
In 1965, U.S. Chief Justice Earl Warren formed the inaugural Advisory Committee to draft a uniform code of
federal evidence. This Committee consisted of 15 prominent lawyers and scholars, who prepared a set of draft
rules over the course of three and a half years, submitting them for public comment and revision in 1969, and
then again in 1971 and 1972. See Paul R. Rice and Neals-Erik William Delker, Federal Rules of Evidence
Advisory Committee: A Short History of Too Little Consequence, 191 F.R.D. 678, 685 (2000);
http://en.wikipedia.org/wiki/Federal_Rules_of_Evidence. After being amended to address objections from
legislators, academics, and even the Department of Justice, the Federal Rules of Evidence became federal law on
January 2, 1975, when the President of the United States signed the Act to Establish Rules of Evidence for
Certain Courts and Proceedings, 88 Stat. 1926.
See Daubert v. Merrell Dow Pharmaceuticals, Inc., 727 F.Supp. 570, 582-83 (S.D. Cal. 1989).
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defects.18 The Ninth Circuit Court of Appeals affirmed the summary judgment ruling
on similar grounds − that the reanalysis method was impermissible because it was not
“generally accepted”. Such a methodology could only be “generally accepted,”19 concluded
the Ninth Circuit, when it had been subjected to verification and scrutiny by others in
the field. Therefore, the proposed testimony could not satisfy the plaintiffs’ burden of
establishing causation at trial.20
On appeal to the Supreme Court, the plaintiffs argued that the Frye standard applied by
the district court and the Ninth Circuit Court of Appeals had been superseded by the
adoption, more than a decade prior, of the Federal Rules of Evidence.21 The Supreme
Court agreed with this argument, focusing particularly on Rule 702.22 The Court explained
that the Federal Rules of Evidence had the binding authority of statute, and that “nothing
in the text of this Rule [702] establishes ‘general acceptance’ as an absolute prerequisite
to admissibility” at trial.23 Adopting the conclusion that Rule 702 was premised on a
more permissive posture toward admissibility, the Court judged the Frye standard to be
“austere” and incompatible with the Federal Rules of Evidence,24 and therefore decided
against its further application in federal court trials.
In its place, the Court interpreted Rule 702 to require that any admissible expert testimony
be both “relevant” and “reliable.”25 The primary concern of the court in adopting the
standard of reliability was to assure that any expert testimony would be grounded in
the scientific method before being admitted at trial for consideration by a jury.26 The
18
19

20
21
22

23
24

25
26

Id. at 583-84. The trial court reasoned that the animal studies were not (especially in the face of contrary
conclusions in epidemiological studies) analogous to birth defects in humans and that the plaintiffs’ re-analyses
of the epidemiological studies were inadmissible because they had been neither published nor subject to peer review.
Id. See also Daubert v. Merrell Dow Pharmaceuticals, Inc., 951 F.2d 1128 (9th Cir. 1991). The appellate
court noted that other Federal Courts of Appeal had likewise rejected as unreliable unpublished re-analyses
of epidemiological studies concerning the effects of Benedictin, and found particular concern about their
reliability arising from the fact that such re-analyses appeared to be “generated solely for use in litigation.”
Id., 951 F.2d at 1131.
Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579, 584-85 (1993).
Id., 509 U.S. at 587.
At the time Daubert was decided, Rule 702 provided: “If scientific, technical, or other specialized knowledge will
assist the trier of fact to understand the evidence or to determine a fact in issue, a witness qualified as an expert
by knowledge, skill, experience, training, or education, may testify thereto in the form of an opinion or
otherwise.” The Rule was later amended to provide greater guidance to trial judges. See infra, at Section II. C.
Daubert, 509 U.S. at 588.
In this regard, the Court took particular note of the liberal standard toward relevance found in Rule 401, which
defines relevant evidence as that having “any tendency to make the existence of any fact that is of consequence to
the determination of the action more probable or less probable than it would be without the evidence.” Daubert,
509 U.S. at 587. It also noted that the drafting history of Rule 702 did not mention Frye, an omission difficult to
explain if the drafters intended that the well-known case be the centerpiece in a trial judge’s determination of
what would “assist the trier of fact to understand the evidence.” Id., 509 U.S. at 588.
Id., 509 U.S. at 589. These twin criteria lie at the heart of post-Daubert jurisprudence, and are similarly the
cornerstone of expert testimony admissibility determinations in NRC hearings.
Id., 509 U.S. at 590. The Supreme Court explained that, under Rule 702, “[t]he subject of an expert’s testimony
must be ‘scientific…knowledge.’ The adjective ‘scientific’ implies a grounding in the methods and procedures
of science. Similarly, the word ‘knowledge’ connotes more than subjective belief or unsupported speculation. The
term ‘applies to a body of known facts or to any body of ideas inferred from such facts or accepted as truths on
good grounds.’…Of course, it would be unreasonable to conclude that the subject of scientific testimony must be
‘known’ to a certainty…But, in order to qualify as ‘scientific knowledge,’ an inference or assertion must be derived
by the scientific method. Proposed testimony must be supported by appropriate validation…In short, the
requirement that an expert’s testimony pertain to ‘scientific knowledge’ establishes a standard of evidentiary
reliability.” Id.
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Court further explained that the “relevance” standard found in Rule 702 required, as a
precondition to admissibility, a valid scientific connection between the testimony and the
pertinent contested issue at trial.27
Expressing confidence in the ability of federal trial judges to assess properly the scientific
validity and “fit” of expert testimony, the Court identified four analytical criteria (expressly
stated to be neither individually dispositive nor collectively exhaustive) to guide judges in
evaluating the admissibility of proffered scientific testimony. The first of these included
an evaluation of whether the underlying theory or technique was indeed “scientific
knowledge” based on the possibility of testing, refuting, or falsifying it.28 According to the
Court, the essential characteristic of “good science” highlighted by this criterion was the
replicability of the method used to arrive at the underlying theory or technique.29
The second criterion was whether or not the theory or technique underlying the
proposed testimony had been subjected to peer review and publication. Conceding that
publication “does not necessarily correlate with reliability,” the Court nonetheless found
it an important factor in assessing reliability because “…submission to the scrutiny of the
scientific community is a component of ‘good science,’ in part because it increases the
likelihood that substantive flaws in methodology will be detected.”30 The Court limited
this criterion by also stating that neither publication nor peer review would be dispositive
in determining the scientific validity of the expert opinion offered, but that such exposure
to the relevant scientific community was a helpful analytical tool for judges to use in
evaluating the reliability of the underlying theory, technique, or methodology.31
The third criterion identified by the Court involved evaluation of particular scientific
techniques in light of the known or potential rate of error, and whether there are
established standards that control the operation of the technique.32
Lastly, the Court gave weight to considerations of “general acceptance.” For this factor,
the Court permitted identification of a relevant scientific community for the purpose of
determining the degree of general acceptance within that community of the proffered
theory or technique. The Daubert Court affirmed the propriety of skepticism toward
theories or techniques that were able to attract only “minimal support” within the relevant
scientific community.33
27
28
29
30
31
32

33

Id., 509 U.S. at 591-92. As the Court noted, if the expert testimony were not relevant (i.e., if it did not “fit” the
case at bar), it could not be helpful to the trier of fact, and would fail to meet the requirements of Rule 702.
Id., 509 U.S. at 593.
Id.
Id.
Id., 509 U.S. at 593-94.
Id. at 594. For example, one reason for the substantial weight accorded DNA testing and fingerprint analysis
is that these techniques are widely recognized as having very low error rates. By contrast, standard polygraph
(i.e., lie detector) examinations are much more suspect, and outright inadmissible in some state courts, because of
their known high error rates and the subjectivity of their interpretation.
Id.
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In reversing the judgment of the Ninth Circuit and remanding the litigation for further
proceedings in accordance with its rejection of Frye,34 the Daubert Court examined two
additional concerns expressed by the contending parties. First, the Court addressed claims
that certain expert testimony, once admitted, would unduly sway impressionable lay
juries, concluding instead that the traditional adversarial techniques of cross-examination
and presentation of contrary evidence, along with carefully drafted jury instructions and
the possibility of directed verdicts, would suffice to avoid such pitfalls in most cases.
Put another way, the court believed that an adversarial trial system and, as a last resort,
summary judgments or directed verdicts would suffice to keep spurious testimony from
determining the outcome at trial.36 For the Daubert court, “junk science” comprised
conclusions, theories, or methods not reasonably grounded in defensible scientific means
of inquiry. “Good science” need not be generally accepted to be admissible in court.35
The Court similarly rejected claims that residing broad discretion in trial judges as
“gatekeepers” would create a bias against novel scientific developments and retard the
“search for truth” no less than had the Frye standard.37 In so doing, the Court recognized
the inherent difference between the task of scientists and that of courts – the former
engaged in a quest for absolute truth, “subject to perpetual revision” as more facts become
objectively known or knowable, and the latter being required to “resolve disputes finally
and quickly” and move on to the next case. The Daubert court recognized that some
relevant and helpful testimony might be excluded by a judge’s evaluation of scientific
validity. However, the court maintained that this was a necessary outcome, given that the
Rules of Evidence were designed “not for the exhaustive search for cosmic understanding
but for the particularized resolution of legal disputes.”38
C. Post-Daubert Amendments to Rule 702
In the wake of the Daubert decision, Rule 702 of the Federal Rules of Evidence became
the undisputed standard of admissibility for expert testimony in the federal courts (and,
as we shall see presently, in NRC proceedings). In drafting the original rule, the Advisory
Committee intended for Rule 702 to remove artificial restraints on the admissibility of
expert testimony that would have the effect of impeding “the illumination of technical
34

35
36
37
38

On remand, the Ninth Circuit Court of Appeals once again upheld the trial court’s summary judgment on
grounds that plaintiffs neither explained the methodology that their experts followed to reach their conclusions
nor pointed to any external source to validate that methodology. The court had been “presented only with
the experts’ qualifications, their conclusions, and their assurances of reliability. Under Daubert, that’s not
enough.” See Daubert v. Merrell Dow Pharmaceuticals, Inc., 43 F.3d 1311, 1319 (9th Cir. 1995)(“Daubert II”).
Daubert, 509 U.S. at 595-96.
Id., 509 U.S. at 595-96.
Id. at 596-97.
Id. The Supreme Court subsequently expanded upon Daubert by making it clear that Rule 702 included “any…
knowledge that might become the subject of expert testimony,” in the landmark case of Kumho Tire Company,
Ltd. v. Patrick Carmichael, 526 U.S. 137 (1999). In Kumho, the Eleventh Circuit Court of Appeals had reversed
the admission of the plaintiff ’s expert’s experience-based testimony, holding that Daubert was limited explicitly
to cover only the “scientific context,” in which the expert relies “on the application of scientific principles,” rather
than “on skill – or experience-based observation.” Kumho, 526 U.S. at 146. The Supreme Court disagreed,
holding that Rule 702 made no relevant distinction between “scientific” knowledge and “technical” or “other
specialized” knowledge. Kumho, 526 U.S. at 145-46.

170

issues in dispute.”39 Before being amended in 2000 as a result of the Daubert decision,
Rule 702 already envisaged a more liberal approach to expert testimony admissibility than
that of the Frye standard. Within the comments to the proposed 1991 amendments to
the Rule, the drafters presaged the Supreme Court in finding the “general acceptance”
requirements of Frye too restrictive for continued application.40
The original version of Rule 702 did not escape some of the same criticisms that were
applied to the Frye standard, although many regarded Rule 702 as a marked improvement
over Frye.41 One of these criticisms asserted that the difficulty under Frye of identifying
the pertinent scientific or technical community remained in the context of Rule 702.
Notwithstanding the fact that the drafters of Rule 702 intended that it require only
some significant support (rather than general acceptance) within the relevant community,
the problem of selecting which relevant scientific community to use in gauging support
was not resolved. There was no guidance provided in the Rule that would help the court
to determine either the relevant scientific community of inquiry or what level of support
in that community would be sufficient to demonstrate that the technique or methodology
underlying the testimony would lead to results reliable enough to “assist the trier
of fact”42.
The Advisory Committee on the Federal Rules of Evidence took note of the Supreme
Court’s reasoning in Daubert and amended Rule 702 to produce greater harmony with
the Supreme Court’s guidance in that case. As amended, effective December 1, 2000,
Rule 702 added three requirements to the existing “assist the trier of fact” test. These
requirements were that:
1) the testimony be “based upon sufficient facts or data,”
2) the testimony be “the product of reliable principles and methods,” and
3) the witness has “applied the principles and methods reliably to the facts of
		 the case.” 43
Thus, the Advisory Committee, through these amendments, not only confirmed the
role of the trial judge as “gatekeeper” of expert testimony, but also supplied certain
“general standards that the trial court must use to assess the reliability and helpfulness
of proffered expert testimony.”44 The drafters were also very careful to emphasize that
amended Rule 702 was not intended to “codify” the evaluative factors that the Daubert
Court enumerated.45 Indeed, the Advisory Committee’s commentary not only echoes the
Daubert Court’s injunction that those factors are neither dispositive nor exhaustive, but
it also gives several examples of additional acceptable factors that courts had, after the
39
40
41
42
43
44
45

Fed. R. Evid. 702 advisory committee’s note (1991). (“[The drafters of the rule were] responding to concerns
that the restraints previously imposed on expert testimony were artificial and an impediment to the illumination
of technical issues in dispute.”
Id.
Koon, 17 U. Ark. Little Rock L.J., at 154.
Id.
Fed. R. Evid. 702 (2000).
Fed. R. Evid. 702 advisory committee’s note (2001).
Id.
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Daubert decision, properly applied as “relevant in determining whether expert testimony
is sufficiently reliable to be considered by the trier of fact.46
In sum, the 2000 amendments to Rule 702 provided trial judges with additional guidance
concerning how best to adhere to the Daubert rationale. They supplied greater specificity
than the original Rule, and provided a much more user-friendly decisional fabric to assess
the reliability of both the expert’s methodology and the data to which that methodology
was applied, as well as assuring that the results of that application are “fit” for use in a
particular contested matter.
D. Expert Testimony in Nuclear Energy Tort Litigation
Under the facts and circumstances in which nuclear tort litigation occurs, the role of
scientific expert testimony becomes particularly crucial. Nuclear energy-related litigation
can often involve numerous expert witnesses testifying (often inconsistently from one
to another) as to the properties of a radioactive substance in general, its actual toxicity
in humans, its ability to disperse under various environmental conditions, the particular
environmental conditions relevant in that litigation, and the short-, medium-, and longterm health effects of exposure to the substance. Federal courts dealing with such highly
technical litigation have had to be especially vigilant in evaluating the relevance and
reliability of expert testimony in the context of often highly emotionally charged fact
patterns and the extremely sensitive scientific, industrial, and political environment in
which the decision on liability must be determined.
In preparation of this paper, we have undertaken a survey of those cases handed down
in the federal courts involving potential tort liability arising from atomic energy-related
activities in which Daubert has been cited as authority for either the admission or exclusion
of expert testimony.47 Given the nature of nuclear energy production and the frequent
incidence of cancer among the American population, environmental liability claims against
licensed users of nuclear materials have proven to be a substantial concern. Of particular
interest to nuclear utilities is the framework through which the courts will evaluate, at the
summary judgment stage, claims based on highly technical arguments. Large corporate
defendants have reason to be concerned that once the matter is allowed to proceed to
trial, the emotionally charged testimony of ill individuals, the political sensitivities of
nuclear energy, and the presence of any kind of “scientific” analysis that might suggest
46

47

Id. The Advisory Committee described a number of cases that used other pertinent factors. Such factors
included whether experts are proposing to testify about matters growing naturally out of research they have
conducted independent of the litigation, or whether they have developed their opinions expressly for purposes
of testifying (citing Daubert II); “whether the expert has unjustifiably extrapolated from an accepted premise
to an unfounded conclusion” (citing General Elec. Co. v. Joiner, 522 U.S. 136, 146 (1997)); whether the expert
has adequately accounted for obvious alternative explanations (citing Claar v. Burlington N.R.R., 29 F.3d 499
(9th Cir. 1994)); whether expert “is being as careful as he would be in his regular professional work outside his
paid litigation consulting” (citing Sheehan v. Daily Racing Form, Inc., 104 F.3d 940, 942 (7th Cir. 1997)); and
whether the field of expertise claimed by the expert is known to reach reliable results for the type of opinion the
expert would give (citing Kumho Tire Co. v. Carmichael, 526 U.S. 137, 119 S.Ct. 1167, 1175 (1999)).
Our research yielded eleven cases that applied the Daubert standard in the context of nuclear energy tort
litigation. We chose the TMI and Hanford litigations because of their depth of analysis and granular application
of Daubert to specific elements of the expert testimony at issue. While other cases made similar applications of
Daubert (see Section II.D.3, supra), the TMI and Hanford litigations provide the clearest insight into how 48
Daubert has shaped courts’ perspective on admissibility of expert testimony in the nuclear energy tort context.
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radiological causation could overwhelm even the most compelling evidence that the
plaintiffs’ sicknesses were not, or even could not have been, caused by the defendant. The
Three Mile Island (TMI) and Hanford cases, discussed below, provide some of the more
dramatic and illuminating examples of how courts have responded to this delicate balance
of interests through the application of Daubert principles to proffered expert testimony.
1. The Three Mile Island Litigation
In March 1979, an accident occurred at Unit 2 of the Three Mile Island nuclear power
generating station near Harrisburg, Pennsylvania, releasing radioactive gasses into the air.
Afterwards, more than 2,000 plaintiffs filed claims for personal injuries allegedly caused
by exposure to radioactive materials released during that event.48 The federal court for the
district in which the plant is located ordered the cases consolidated for pretrial purposes,
and then conducted hearings on motions in limine to determine whether to grant the
defendants’ motions for summary judgment. Judge Sylvia Rambo applied a hybrid
analysis of Daubert with a Third Circuit Court of Appeals decision,49 In re Paoli Railroad
Yard PCB Litigation, to evaluate the admissibility of the proffered expert testimony.50
Eleven factors went into Judge Rambo’s analysis, including: testability of the hypothesis,
peer review, known rate of error for the technique, controlling standards for the proffered
research, general acceptance of the theory within the relevant scientific community,
relationship of the method to reliable techniques, qualifications of the expert, usefulness
of the method outside of the litigation context, internal consistency of the theory, and
relevance of inquiry under Rule 702.51
Under those factors, Judge Rambo then proceeded to evaluate the proffered testimony of
some dozen plaintiff expert witnesses to determine their admissibility. Under the court’s
analysis, all of the expert testimony for the plaintiffs appeared to be predicated on the
establishment of causation through the occurrence of a “blowout” of the reactor facility
that released a narrowly concentrated plume of radioactive gases that evaded detection
by the monitors surrounding the plant, later settling some distance away from the facility
and dispersing across the surrounding environment in concentrations high enough to
cause radiation-related illnesses in the affected population.52
The plaintiffs presented two experts who would testify as to this occurrence. The first
expert, Dr. Richard Webb, held a Ph.D. in nuclear reactor physics, and had submitted a
number of reports in support of the “blowout” theory of the Three Mile Island accident.
However, as defendants challenged his theory through a motion in limine for exclusion,
Dr. Webb recanted to defendant’s co-counsel, and the court granted exclusion of his
testimony.53 With Dr. Webb’s testimony removed, the plaintiffs offered only Dr. David
48
49
50
51
52
53

In re TMI Litigation, 193 F.3d 613, 656 (3rd Cir 1999) (“TMI”).
Pennsylvania is one of the states in the Third Circuit, and federal trial courts in that state are therefore bound by
decisions of the Court of Appeals for that circuit.
In re TMI Litigation Cases Consolidated II, 911 F.Supp. 775 (M.D. Pa. 1996) (“TMI I”); Mark M. Lewis, In re
TMI: Junk Science Meltdown, 19 T. Jefferson L. Rev. 305, 310-11 (1997) (“Lewis”).
TMI I, 911 F.Supp. at 787; Lewis; 19 T. Jefferson L. Rev. at 309-10.
TMI I, 911 F.Supp. at 788-89; Lewis; 19 T. Jefferson L. Rev. at 310-11.
Id., 911 F.Supp. at 790. “There’s no blowout, gas blowout, that I estimate now that I had done earlier. There’s
a smaller one earlier in the accident that I’m predicting now, but it’s during the time when the weather
conditions dispersed the material much more.”
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Lochbaum to testify as to the occurrence of a blowout plume of radioactive gases.
Dr. Lochbaum stated, after defendant’s counsel challenged him at his Daubert hearing,
that he found radiation indications that would have supported a blowout, but also
found indications that showed that it was unlikely that a blowout occurred. Finally, Dr.
Lochbaum stated that he did not see conclusive evidence of a blowout.54 Given the
equivocal nature of Dr. Lochbaum’s testimony, the court held that his testimony would be
permitted only if plaintiff ’s other experts could establish that there was a “substantiated
dose” of radiation resultant from the escaped gases. Only in that situation would the court
find Dr. Lochbaum’s testimony “helpful” to the jury.55
Following the proffered testimony as to the actual occurrence of a “blowout,” the plaintiffs
offered Dr. Ignaz Vergeiner, a meteorology expert affiliated with the University of
Innsbruck, to testify as to the escape and traversal patterns of the radioactive plume upon
release from the reactor.56 Beforehand, the defendants had presented a range of testimony
from their own experts, along with numerous government studies, all of which concluded
that any release of radioactive gases from the TMI facility had dispersed among the
surrounding environs in quantities so small as to be relatively harmless.57 However,
Dr. Vergeiner proposed to testify at trial that the plume had not dispersed according to
the computer models used by government scientists to analyze the event. Rather, the
expert asserted, the plume of radioactive gases had retained its concentration and traversed
the landscape in its concentrated form before settling near the plaintiffs and causing
their illnesses.58
This expert’s method of demonstrating the occurrence of such an event was through
non-quantitative hand-drawn pencil and color sketches of the plume’s trajectory.59
Furthermore, Dr. Vergeiner created a geographical map within a water tank, injecting dye
as representative of the movement of the radioactive gas plume.60 In addition, all of these
proffered “models” of plume dispersion were intended to recreate conditions in which
such a plume release and dispersal could have occurred, rather than what actually did
occur.61 Dr. Vergeiner was not able to demonstrate for the court what form of scientific
analysis led him to conclude the occurrence of this particular pattern of events, upon which
the remainder of plaintiffs’ expert testimony was based.62 Judge Rambo concluded that,
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Id. at n.46. “…[At his Daubert hearing] Lochbaum further testified that he ‘did not believe there was evidence
of a blowout…but if a blowout occurred, its duration was of limited length...A short duration blowout would
still have been significant because of the high gas, concentrated gas transport that would have occurred…But I
did not see conclusive evidence of a blowout.” (citing Trial Record at 1455-56).
Lewis., 19 T. Jefferson L. Rev. at 314.
TMI I, 911 F.Supp. at 791-92.
Lewis, 19 T. Jefferson L. Rev. at 310-11. “The TMI accident was arguably the best monitored, most studied
such event since the atom was first split. Exhaustive studies by ten commissions, federal and state agencies, and
independent research groups had unanimously concluded by the late 1980s that TMI residents, if exposed at all,
were exposed to less than 100 millirems during the accident.”
TMI I, 911 F.Supp. at 791.
Id. “The ‘movie’ is actually a series of sketches drawn by Dr. Vergeiner aimed at depicting the possible course of
plume dispersion during the accident.”
Id.
Id.
TMI I, 911 F.Supp at 795. “Much of Dr. Vergeiner’s report, as mentioned above, is based upon speculation and
estimates. Moreover, although Dr. Vergeiner states that he believes that it is important to test a hypothesis, he
did not thoroughly test his hypothesis.”
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while suppositions and generalizations could be valid as a starting point for conducting
scientific analysis, Dr. Vergeiner’s testimony did not go further in applying the scientific
method beyond making such broad observations. She found that he did not advance any
hypotheses in his testimony that were capable of being tested.63 Thus, all of his testimony
except for that relating to general weather conditions at the time of the accident
was excluded.64
In addition to demonstrating the release of a concentrated plume of radioactive gases,
the TMI plaintiffs needed to establish that radiation had been present in doses high
enough to cause them injury. Professors Charles Armentrout and Victor Neuwirth
of the University of Southern Maine were proffered to testify that such dosages had
occurred. Professor Armentrout’s testimony was based upon his correspondence with a
Three Mile Island area resident who claimed to have measured high dose rates with a
radiation detector during the event. Professor Armentrout was later unable to find this
resident and in his stead contacted the resident’s neighbor, who recalled purchasing an
identical ion chamber monitor65 and observing an “offscale” reading during the accident.66
Professor Armentrout contended that this neighbor’s recollection was sufficient to verify
the readings of his first contact. Judge Rambo excluded his testimony on grounds that the
anecdotal evidence on which professor Armentrout relied was insufficiently scientific at
even the most basic levels.67
Professor Neuwirth proffered testimony as to substantial radiation exposure through his
soil sample analysis. Professor Neuwirth concluded that the source of radioactivity in
the soil samples he analyzed was deposition from the settled plume of radioactive gases
released at the TMI accident.68 The Court found that Professor Neuwirth’s soil analyses
were inconsistent with accepted methods of soil analysis. The Court also took particular
note of the fact that, when Neuwirth submitted his soil samples to an independent
laboratory, the lab found that the samples contained no radioactivity at all from Three
Mile Island.69 Judge Rambo excluded this testimony on grounds that it was not “good
science” − it had not been “derived from the scientific method.”70
Also in support of the plaintiffs’ substantial dose theory, Dr. James Gunckel, a retired
biology professor, offered testimony concluding that treetops were harmed as a result
of a substantial dose of radiation, which would have harmed the plaintiffs as it settled.71
Dr. Gunckel relied on the anecdotal statements of approximately fifteen nearby residents
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TMI I, 911 F.Supp. at 793-94.
Id., 911 F.Supp. at 799.
An ionization chamber is a device used for the purpose of detecting or measuring ionizing radiation. It consists
of a gas-filled chamber encased by conducting electrodes. When the gas is ionized by radiation, an ionization
current is created, accumulating charges that are proportional to the actual number of like-charged ions. This
allows the chamber to measure the presence and amount of ionizing radiation.
TMI I, 911 F.Supp. at 800.
Id. “…this anecdotal evidence does not meet the most basic standards of scientific validity or reliability.”
TMI I, 911 F.Supp. at 801.
Id., 911 F.Supp. at 802. “The Data Chem results falsify Professor Neuwirth’s hypothesis in that they demonstrate
that the samples contain little other than naturally occurring background levels of radiation.”
Id., 911 F.Supp. at 804 (citing Daubert).
Id., 911 F.Supp. at 804-05.
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to locate areas of substantial dosage, and then selected eighty trees in the area for his
analysis.72 In analyzing Dr. Gunckel’s conclusions under both the Daubert and Paoli II
factors, Judge Rambo held that, although some of the factors weighed in favor of or evenly
with regard to the admissibility of his testimony, most of them heavily weighed against
admissibility. For example, the court found that Dr. Gunckel’s method of estimating
radiation dosage by visually observing the tree color and thinning of leaves bore little
relationship to his own more rigorous methods of radiation analysis.73 Moreover, Judge
Rambo observed that Dr. Gunckel did not appear to have tested his hypothesis in terms
of other possible causes for discoloration in the trees, a failure that weighed against
admissibility of his testimony.74 But perhaps the most damaging aspect of the court’s
evaluation of Dr. Gunckel’s testimony was its identification of a fundamental logical
inconsistency in his theory. Dr. Gunckel concluded from his observations that, since the
trees had been exposed (by his calculation) to 1000 rems of radiation, the surrounding
residents on the ground had been exposed to 360 rems. This level of exposure was equal
to the amount at which fifty percent of the exposed population dies within 60 days from
radiation-caused illness.75 However, there were no human casualties from radiation
sickness in the months following the accident at Three Mile Island. Judge Rambo made
mention of this significant anomaly in Dr. Gunckel’s testimony, stating that “Dr. Gunckel
is unable to adequately explain how doses of 360 rems to humans and 1000 rems to trees
were delivered without significant human casualties.”76 As a result, the court excluded all
of Dr. Gunckel’s testimony.77
Next, the court examined the proposed testimony of Dr. Olga Tarasenko, a Russian
immunologist who proposed to offer evidence, through her observations of patients’
blood samples, that the plaintiffs had been exposed to a substantial dose of radiation.78
The general purpose of the study underlying Dr. Tarasenko’s proffered testimony was to
determine whether TMI residents exhibited immune system suppression. In the event
that they did, the study was designed to ascertain whether these results were substantially
similar to those found in individuals who had been exposed to significant and known
doses of ionizing radiation (the Chernobyl victims) as a means of illustrating a causal link
between the TMI accident and immunodepressions among the test subjects.79 However,
the court noted that all of the patients Dr. Tarasenko examined were presently cancer
victims, taking a number of medications, and thereby naturally susceptible to having
compromised immune systems.80
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Id., 911 F.Supp. at 805.
Id., 911 F.Supp. at 809. “Dr. Gunckel looks at damage in trees and extrapolates back to determine dose. This
technique bears little relationship to his own pioneering standards of observing effects of known radiation doses
through cellular and subcellular analysis.”
Id., 911 F.Supp. at 806. “Most important for this court’s purposes, however, is that Dr. Gunckel made no effort
to falsify and then modify his hypothesis.”
Id., 911 F.Supp. at 804-05.
Id., 911 F.Supp. at 805.
Id., 911 F.Supp. at 810.
In re TMI Litigation Cases Consolidated II, 922 F.Supp. 997, 1019-20 (M.D. Pa. 1996) (“TMI II”).
TMI II, 922 F.Supp. at 1020.
Lewis, 19 T. Jefferson L. Rev. at 320. “But the ten TMI test case plaintiffs were all cancer victims, naturally
subject to immune system disturbances and taking a myriad of medications. To sort out whether the observed
blood abnormalities were due to illness, medications, or high exposures to radiation over fifteen years earlier, Dr.
Tarasenko would have had to carefully examine the patients and their medical histories. She had done neither.”
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The Court found reason to question the reliability of Dr. Tarasenko’s methods of analysis,
noting that she had failed to examine the patients’ medical histories or to even conduct
physical examinations in order to eliminate other possible causes before drawing her
conclusions.81 Indeed, defendant’s counsel asked Dr. Tarasenko during her Daubert
hearing if the test subjects’ pre-existing illnesses could have been the cause of the
immunodepressions she observed. Dr. Tarasenko conceded that “after examining these
parameters of the immune system for the subject…yes, indeed, some of their diseases
could be responsible for some of the changes observed.”82 Judge Rambo excluded all of
Dr. Tarasenko’s testimony on the basis that she had failed to rely upon the type of data
reasonably relied upon by physicians in attributing illness to a specific cause.83
Other experts whose testimony for plaintiffs was not admitted in the TMI litigation
included Dr. Gennady Kozubov, who claimed to be able to measure accurately radiation
effects by examining tree rings,84 and Dr. Theodor Sterling, who sought to testify to an
abnormal concentration of cancer among small groups of Three Mile Island residents
based not on a broad sampling of area residents, but on incidence data from small
groups of residents selected by plaintiffs’ “private consultants.”85 Dr. Douglas CrawfordBrown, a University of North Carolina professor of health physics, offered to testify
about the plaintiffs’ exposure to a high radiation dosage, but only by accepting as his
fundamental premise that the presence of a substantiated dosage in the locale had already
been established by other experts.86 Dr. Steven Wing, a Professor of epidemiology at
the University of North Carolina, offered two reports. The first related to his analysis of
mortality rates in the TMI area, and the second involved a reanalysis of incidences of
cancer within the TMI area to determine whether the TMI accident increased risk for
either or both.87 Dr. Wing’s first report regarding observations of mortality rates in the
TMI area was excluded under the relevancy prong of Daubert and Rule 702 due to the
fact that it lacked any definitive conclusion tying dosage of radiation exposure to mortality
rates among the population.88 His report that involved a reanalysis of cancer incidences
in the TMI area was admitted in part because certain of his findings were suggestive of
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TMI II, 922 F.Supp. at 1023-24. “…It is undoubtedly necessary to carry out a dynamic examination of all persons
in this group, regular observation of their immune status, medical and prophylactic measures…Dr. Tarasenko
also stated that in ruling out other causes she relied solely upon the medical information provided to her by Dr.
Snigiroya…Dr. Tarasenko did not review the medical records of nor personally examine her subjects.”
Id., 922 F.Supp. at 1023.
Id., 922 F.Supp. at 1024. “…The court finds that Dr. Tarasenko ‘lacked the foundation to make the judgments[s]
he did.’”
TMI I, 911 F.Supp. at 811.
TMI II, 922 F.Supp. at 1048; Lewis, 19 T. T. Jefferson L. Rev. at 321.
TMI I, 911 F.Supp. at 824. “As has been a recurring problem with all of Plaintiff ’s experts, Dr. CrawfordBrown’s testimony is rooted in an unproven assumption. Specifically, Dr. Crawford-Brown has presumed that
all of the effects alleged by Plaintiffs…were caused by radiation. It appears, at least in theory, that Plaintiffs
assumed that each of their experts would succeed in validating the overall thesis that Plaintiffs’ alleged injuries
were caused by radiation emitted from TMI during the accident. Thus, Plaintiffs fashioned their expert
testimony as a precarious house of cards with each expert relying on conclusions which other experts were
responsible for generating and verifying. Because of this, the failure of even one of Plaintiffs’ experts to produce
a verifiable conclusion necessarily harms the conclusions of other of Plaintiffs’ experts. Dr. Crawford-Brown
provides the quintessential example of this perilous approach.”
Id., 911 F.Supp. at 817.
Id., 911 F.Supp. at 820.
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increased cancer incidences consistent with radiation exposure. The reanalysis was also
conducted in a scientifically reliable manner.89
Finally, the plaintiffs presented Dr. Thomas Winters, a physician and active campaigner
against nuclear energy, to testify that each of the plaintiffs’ cancers had been caused
not by natural causes, but by overexposure to radiation. The principal problem with Dr.
Winters’s testimony, in the view of the court, was not his previous disqualification in
another nuclear liability case in which the trial court had found his expert opinions to
be “not based on scientific knowledge, but grounded on speculations shaped by resultsoriented biases.”90 Rather, what led Judge Rambo to exclude Dr. Winters’s testimony was
the fact that his conclusion that the plaintiffs’ cancers developed as a result of radiation
exposure was premised on their having been exposed to a radiation dosage in excess of
100 rems.91 Given the fact that none of the other expert witnesses could establish this
level of exposure, there was no reliable foundation for Dr. Winters’s conclusion.92
Under Pennsylvania law, the plaintiffs’ burden of proof in the TMI litigation consisted of
four elements:
1) Defendants released radiation into the environment in excess of regulatory limits;
2) Plaintiffs were exposed to this excessive radiation to some degree;
3) Plaintiffs have injuries, and;
4) Radiation released by defendants was the cause of their injuries.93
Given that the defendants conceded the first element at the pleading stage, and the
third element was not in dispute, the plaintiffs’ ability to defeat a motion for summary
judgment turned solely on their capacity to raise a genuine issue of material fact as to
the second and fourth elements.94 The plaintiffs’ experts were also required to testify as to
their conclusions with a “reasonable degree of medical certainty.”95 This is where the court
found the plaintiffs’ preferred expert testimony particularly insufficient. The plaintiffs
presented no direct evidence of exposure to excessive radiation from Three Mile Island.
This would indeed have been exceedingly difficult, given that all official measurements
of radiation taken after the accident indicated low dosage levels, and thus would directly
contradict any contention by the plaintiffs to the contrary.96 Instead, the plaintiffs offered
only indirect or inferential evidence of high radiation exposures to substantiate their
claims, all of which depended on their successfully presenting admissible evidence of a
“blowout” plume of radioactive gases that could have escaped detection and settled near
plaintiffs’ homes in highly concentrated quantities. In sum, all other expert testimony
offered by the plaintiffs depended on this “blowout” event being sufficiently established
by Dr. Lochbaum. However, in the end, for the reasons noted above, Judge Rambo found
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Id., 911 F. Supp. at 823.
Lewis, 19 T. Jefferson L. Rev. at 322-23 (citing Whiting v. Boston Edison Co., 891 F.Supp. 12, 20 (D.C. Mass. 1995)).
Id.
Id.
In re TMI, 927 F.Supp. 834, 863 (M.D. Pa. 1996) (citing In re TMI, 67 F.3d at 1119).
Id., 927 F.Supp. at 864.
Id., 927 F.Supp. at 863.
Lewis, 19 T. Jefferson L. Rev. at 325.

all proffered expert testimony regarding the “blowout” to be inadmissible. Therefore, the
plaintiffs could not demonstrate that the levels of radiation released by the Three Mile
Island accident, and to which they had been exposed, exceeded those consistent with
levels inferred from official studies.97 Thus, there could be no genuine issue of material
fact concerning causation, and as a result, the court granted summary judgment in favor
of the defendants.
Following the grant of summary judgment in favor of the defendants, a number of
Three Mile Island plaintiffs appealed on grounds that the exclusion of plaintiffs’ expert
testimony was improper. However, the Third Circuit Court of Appeals upheld Judge
Rambo’s decision.98
The Hanford Nuclear Reservation Litigation
The Hanford Nuclear Weapons Reservation was the first large-scale plutonium
processing facility in the world, constructed in 1944. In 1987, the U.S. Department of
Energy established the Hanford Environmental Dose Reconstruction (HEDR) Project
in order to estimate and reconstruct all radionuclide emissions from the facility from
1944 to 1972. The HEDR Project was intended to discover whether or not surrounding
human and animal populations had been exposed to harmful levels of radiation from
the facility.99 In 1990, the Technical Steering Panel of HEDR released a report finding
that large quantities of radioactive substances had been released from the Hanford plant
during the relevant period.100 Approximately 3,000 plaintiffs filed lawsuits alleging injury
from exposure to these releases.101
In 1991, the U.S. District Court for the Eastern District of Washington consolidated all
of the related claims and established a joint discovery schedule.102 This discovery schedule
was then segmented into three separate phases. The consolidated plaintiffs requested
that discovery concerning causation and designation of each party’s experts be bifurcated
into issues of “generic causation” and “individual causation”.103 For generic causation,
the plaintiffs would be required to establish only that exposures to radioactive releases
from Hanford were capable of causing injury. If successful at that stage, the plaintiffs
would then have to establish individual causation – that the injuries to each plaintiff were
actually the result of exposure to radioactive substances from the Hanford facility.104
Lacking direct evidence that Hanford emissions caused their illnesses, the plaintiffs had
to base their arguments on the results of epidemiological studies. Given the necessity of
exclusive reliance on statistical evidence, the trial court ordered that the plaintiffs must
present evidence from which a jury could find that exposure to radioactive materials from
Hanford “more than doubled the risk” to plaintiffs of developing certain cancers.105 This
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TMI, 193 F.3d at 868.
Id., 193 F.3d at 722-23.
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“double the risk” requirement was at the time consistent with prior precedent in Daubert II
and Schudel v. General Electric Co.106, as well as with the Federal Judicial Center’s Reference
Manual on Scientific Evidence.107 During the discovery proceedings, the defendants filed
a joint motion for summary judgment on grounds that the plaintiffs could not establish
that their exposure to emissions from the Hanford plant more than doubled their risk of
developing radiation-caused illnesses, such as cancer.108
The trial court excluded the proferred opinions of seventeen plaintiffs’ expert witnesses
as either “unreliable” or “irrelevant” under the Daubert standard due to the fact that such
testimony was not directed at establishing a “doubling of the risk of harm,” as required
under previous precedent. Any plaintiff ’s claim that necessarily relied on an excluded
expert’s opinion was dismissed.109
On appeal, the Court of Appeals for the Ninth Circuit reversed, stating that the “doubling
of the risk” standard, though applied in earlier cases, was inapposite due to the distinct
nature of the harmful substances at issue.110 In Daubert, explained the Ninth Circuit, the
plaintiffs had presented no scientific evidence of harmfulness from Benedictin other than
testimony as to the “possibility of illness” as a result of ingesting the drug.111 Radiation
exposure, concluded the court, was an entirely different matter. The court cited the Three
Mile Island litigation in support of its determination that it was a generally accepted
scientific principle that radiation, even at low levels, was capable of causing a broad
range of illnesses.112 Therefore, the required increase in risk was lowered significantly
(i.e., to purely a “more likely than not” standard) for admitting expert testimony as to
the effects of radiation-related illnesses than for other potentially harmful substances.
The matter was remanded for resolution of generic causation issues consistent with that
lower standard.113
Additional Federal Litigation in the Nuclear Energy Context
While the drafters of Rule 702 commented generally that admission of expert testimony
was the rule rather than the exception in subsequent litigation after Daubert114, our research
has led us to conclude that, in the context of nuclear energy tort litigation, admission of
testimony in favor of plaintiffs has been more strictly constrained. The TMI and Hanford
cases are emblematic of a relatively circumspect approach of the courts toward expert
testimony offered by plaintiffs in the context of nuclear tort liability. Of the limited number
of federal decisions that have addressed nuclear tort liability since Daubert, our research
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shows the majority have excluded testimony by plaintiffs’ experts.115 This outcome may
indeed have less to do with the application of a higher reliability standard by the courts
than with the nature of the expert testimony offered by the plaintiffs.
However, a few courts have expressed particular caution as it pertains to nuclear liability
at the summary judgment stage, in view of a perception of the problematic combination
of complicated and arcane science with often highly emotionally charged facts.116 Lay
jurors generally have little familiarity with the physical mechanics of decaying radioactive
isotopes, their patterns of environmental dispersion, or the impact of radiation on human
beings. However, most people grasp the intense emotional and financial afflictions of
cancer. Therefore, given that the human toll of diseases alleged to arise from radiation
exposure is readily apparent while the true nature of causation regarding such afflictions
is rarely straightforward, courts have, in the main, exercised great care to assure that
spurious scientific declarations will not become the basis for an empathetic jury to find
for the plaintiff.117
Use of Experts in Administrative Rulemaking and Adjudication in the Context of
Nuclear Energy
A. Historical Background of Nuclear Regulation in the United States
With a view toward expanding the use of atomic energy for peaceful purposes and
loosening the tight restrictions on nuclear technology imposed by the Atomic Energy Act
of 1946, Congress enacted the Atomic Energy Act of 1954.118 Under the 1954 Act, the
Atomic Energy Commission (“AEC”) was charged with encouraging the development of a
domestic nuclear energy industry as well as establishing public health and safety regulations
that would guard the public against the hazards of radiation exposure. The AEC put
in place health regulations and licensing procedures designed to establish standards of
115 Out of eleven nuclear tort cases (including TMI and Hanford) that we examined in which Daubert-based
analysis was applied to expert testimony, only a minority found the plaintiffs’ expert testimony to be fully
admissible. See Hall v. Babcock & Wilcox Co., 69 F.Supp. 2d 716 (W.D. Pa. 1999). (The court ruled that the
challenges to plaintiff ’s expert testimony were a matter of credibility of their conclusions rather than reliability
of methods used to arrive at their conclusions.) See also Cook v. Rockwell Int’l Corp., 2006 U.S. Dist. LEXIS
89121, at *6, *46-47 (D.Colo. Dec. 7, 2006). ( Judge Kane allowed plaintiff ’s expert testimony when the
defendant’s Daubert challenges amounted to essentially “a classic disagreement between experts that goes to
the credibility of experts opinions, not to the reliability of their methodology within the meaning of Rule
702.”) See also United States v. Geisen, 2007 U.S. Dist. LEXIS 71436, *11 (N.D. Ohio Sept. 26, 2007) ( Judge
Katz admitted an expert’s testimony as reliable notwithstanding the fact that the expert partially relied on the
work of another scientist. However, Judge Katz drew an important distinction regarding reliability of secondary
research-based expert testimony in saying, “Had Mr. Holmberg [the expert] not viewed the videotapes and
made an independent assessment, his reliance…would indeed render his conclusions insufficient under Rule
702.” (emphasis added)); But see O’Conner v. Commonwealth Edison Co., 13 F.3d 1090 (7th Cir. 1994);
Whiting v. Boston Edison Co., 891 F.Supp. 12 (D. Mass. 1995); Good v. Fluor Daniel Corp., 222 F.Supp.2d
1236 (E.D. Wash. 2002). See also Reeves v. Commonwealth Edison Co., 2008 U.S. Dist. LEXIS 6340 (N.D. Ill.
Jan. 28, 2008); Finestone v. Florida Power and Light Co., 2008 U.S. App. LEXIS 7435 (11th Cir. Apr. 2, 2008).
See also In re Hanford Nuclear Reservation Litigation, 521 F.3d 1028, 1058-1060 (9th Cir. 2008).
116 Lewis, 19 T. Jefferson L. Rev. at 305.
117 Id. This caution is likely supported by the facts that radiation is invisible, tasteless, and odorless, occurs naturally
in the environment, and is often used in medical diagnosis and treatment, and that the etiology of the myriad
forms of cancer remains abstruse and unlikely to be the subject of consensus in the medical community for the
foreseeable future.
118 United States Nuclear Regulatory Commission, NUREG/BR-0175, A Short History of Nuclear Regulation
1946-1999 1-2 (Rev. 1 2000).
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construction and operation that would allow for the development of the nuclear power
industry while mitigating the environmental, health, and safety risks of radiation exposure.
Under the 1954 Act, the AEC was tasked with case-by-case review of all nuclear reactor
construction and operating license applications submitted by private parties. As criticism
of the AEC increased in subsequent years due to its apparently conflicted role as both
proponent and regulator of the burgeoning nuclear energy industry, pressure increased
to segregate its functions.119 As a result, Congress adopted the Energy Reorganization
Act of 1974, which replaced the AEC with the Energy Research and Development
Administration (“ERDA”), a predecessor of the U.S. Department of Energy, and the
Nuclear Regulatory Commission (“NRC”, or, “the Commission”). The AEC’s regulatory
functions were transferred to the NRC.120
The NRC’s operations began on January 19, 1975.121 The Commission consists of five
members, all required to be U.S. citizens, appointed by the President of the United States
with the advice and consent of the Senate.122 Although the President designates the
Chairman of the NRC, who has certain administrative and procedural authority, each of
the members of the Commission has equal responsibility and voting authority in NRC
decisions. A quorum of at least three members is required to be present at all proceedings.
Actions of the Commission are determined by majority vote of the members present.123
Currently, the NRC has three principal regulatory functions:
1)
		
2)
3)
		

to establish national standards and regulations regarding the production of
nuclear materials and operation of nuclear power;
to issue licenses for nuclear facilities and users of nuclear materials; and
to inspect facilities and users of nuclear materials to ensure compliance with
regulatory requirements set forth by the NRC.124

Within the NRC structure are a number of staff offices that inform the NRC in its
regulatory functions. These offices include the Office of Nuclear Material Safety and
Safeguards, the Office of Nuclear Security and Incident Response, the Office of Nuclear
Reactor Regulation, the Office of New Reactors, and the Office of Nuclear Regulatory
Research.125 These Offices can serve both as a source of expert testimony during NRC
proceedings in which staff may be enlisted to give their opinions, and also as an evaluative
body whereby conclusions submitted by the parties’ experts can be thoroughly vetted by
specialists on staff.
119
120
121
122
123
124

Id. at 44.
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Indeed, the NRC staff is almost always a party in the NRC adjudicatory proceedings.
However, in addition to in-house expertise subject to the supervision and direction of
the Commission, rulemaking and adjudication by the NRC are also informed by experts
who are not NRC employees and who are independent of Commission direction. One
source of independent expertise available to the Commission for both rulemaking and
adjudication is its Advisory Committee on Reactor Safeguards, described in Section III.B,
infra. Another is the introduction, principally in NRC in adjudicatory proceedings, of
experts retained by the contending parties to support or oppose the granting, amendment,
or extension of licenses to possess nuclear materials or to construct and operate facilities
utilizing such materials. The standard for admission of expert testimony in NRC
adjudicatory proceedings, and the weight to be afforded such testimony, is described
below, in Section III.D.
B. The Advisory Committee on Reactor Safeguards and Other NRC Advisory Committees
In response to concerns regarding the risks associated with nuclear energy production,
the Reactor Safeguards Committee was formed by the AEC in 1947 to serve as an
advisory organization within the Commission’s Research Division. In 1950, the Industrial
Committee on Reactor Location Problems was established to examine, and recommend
means to mitigate, the hazards associated with the operation and production of nuclear
reactors. In 1953, the two committees were combined and renamed the Advisory
Committee on Reactor Safeguards (“ACRS”). Congress amended the Atomic Energy
Act in 1957 to establish the ACRS as a statutory advisory committee with specified
functions.126 Finally, in 1974, the ACRS was transferred to the Nuclear Regulatory
Commission.127 The Committee consists of a maximum of fifteen members, appointed by
the NRC Commission for four-year terms.128
The ACRS has four primary functions: reviewing and reporting on safety studies and reactor facility license and license renewal applications; advising the Commission on the hazards
of proposed and existing production and utilization facilities and the adequacy of proposed
safety standards; initiating reviews of specific generic matters or nuclear facility safetyrelated items; and providing advice in the areas of health physics and radiation protection.
The ACRS reviews all applications for construction permits, operating licenses, or
combined licenses for nuclear power reactors,129 and also any other license, and license
amendment, applications specifically referred to it by the Commission. The ACRS submits
reports on its findings directly to the Commissioners, and these reports become part of
the public record, except when security considerations dictate otherwise.130 The ACRS is
also authorized to carry out various research functions for other agencies, provide advice
on nuclear waste disposal and management, and establish scientific fellowship programs
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42 U.S.C. 2039 (Atomic Energy Act § 29); Pub. L. 85-256; 71 Stat. 576 (1957).
42 U.S.C. 5845 (Energy Reorganization Act § 204) (1974).
42 U.S.C. 2039 (Atomic Energy Act § 29); Pub. L. 85-256; 71 Stat. 576 (1957).
By statute and NRC rule, every application for a nuclear reactor operating license, construction permit, or
combined license must be referred to the ACRS for review and a report. 42 U.S.C. 2232(b)
(Atomic Energy Act § 182b.). See also 10 C.F.R. §§ 50.58(a), 52.87.
130 Id.
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to enlist the broader scientific community in carrying out its functions.131 The ACRS
conducts its activities in accordance with the Federal Advisory Committee Act132 and
NRC regulations at 10 C.F.R. Part 7.
An unscientific sampling of ACRS activities in June 2009 included such matters as review
of license applications, providing input to regulatory guides for site inspections, hearings
on the application of international design standards to domestic facilities, debriefings on
scientific testing of new materials, and hearings regarding the scope of contamination
minimization measures.133
Other NRC advisory committees include (or included) the Advisory Committee on the
Medical Uses of Isotopes (“ACMUI”) and the Advisory Committee on Nuclear Waste and
Materials (“ACNW&M”). The ACMUI provides advice to the Commission on policy and
technical issues that arise in regulating the medical use of byproduct material for diagnosis
and therapy.134 Until June 1, 2008, the ACNW&M provided support and technical advice to the NRC on the handling of nuclear waste. It was then merged into the ACRS.
C. Structure of Nuclear Regulatory Commission Adjudication
The Atomic Energy Act of 1954 prohibits the production, acquisition, possession, use,
import, export, or transfer, of any nuclear utilization or production facility, as well as
virtually all radioactive materials, by any person within the United States, except under a
license issued in accordance with the Act. To carry out the NRC’s licensing role, Congress
mandated a hearing process within the NRC to adjudicate contests over the licensing and
operation of nuclear power and materials facilities.135
From 1969 to 1991, the NRC maintained a three-tiered adjudicatory process. Contested
matters were initially heard and decided by an Atomic Safety Licensing Board (“ASLB”)
or, on occasion, by a presiding officer acting as a trial-level tribunal. Initial decisions on the
merits by the ASLB, and decisions wholly granting or denying intervention, were formerly
subject to non-discretionary appellate review by the Atomic Safety and Licensing Appeal
Board. Decisions by this body were subject to review by the NRC on a discretionary
basis.136 However, the Atomic Safety and Licensing Appeal Board was abolished by the
Commission in 1991. What remains is typically a two-tiered system in which the ASLB
is ordinarily the tribunal of first instance, and the Commission conducts appellate review.
Upon conclusion of ASLB proceedings on the merits, a party must petition for review
by the Commission, and the Commission has full discretion to determine if review is
warranted.137 The Commission, however, conducts non-discretionary review of all appeals
131
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See, e.g., 42 U.S.C. 2286b(f ) (Atomic Energy Act § 313(f )), Pub. L. 95-209 §6 (1974).
5 U.S.C. App. 2.
See, e.g., 74 Fed. Reg. 28573-74 ( June 16, 2009).
United States Nuclear Regulatory Commission, Charter of the Advisory Committee on the Medical Use of
Isotopes, paragraph 2.
135 See 42 U.S.C. 2239 (Atomic Energy Act § 189). See also 10 C.F.R. Part 2 and § 50.58(b).
136 United States Nuclear Regulatory Commission, NUREG-0386, United States Nuclear Regulatory
Commission Staff Practice and Procedure Digest: Commission, Appeal Board, and Licensing Board Decisions –
July 1972-December 2006 Ch. 5.0 (2009) (“Practice Manual”).
137 See 10 C.F.R. § 2.341.
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of orders wholly denying or granting intervention.138 Other interlocutory review of ASLB
proceedings is permitted under “extraordinary circumstances.”139 Further, the NRC
Commission may grant review of initial ASLB decisions, either on a party’s request or
sua sponte, based on “any consideration it deems to be in the public interest.”140
In the context of adjudicatory proceedings, it is the ASLB that is ordinarily charged with
compiling the factual record, analyzing the record, and making determinations based on
the record. The basis for each decision of the ASLB must be articulated in reasonable
detail.141 Therefore, the ASLBs assume the lion’s share of first-level admission of evidence
regarding applications for nuclear facility and materials licenses in the United States. The
Boards have statutory authority to make intermediate or final decisions (as the NRC may
authorize) with respect to the granting, suspending, revoking, or amending of any license
or authorization under the Atomic Energy Act.142 Each ASLB consists of three judges,
usually one administrative law-trained attorney and two technical experts in the area
relevant to the disputed matter.143 Board panel members are appointed by the NRC, and
generally come from the private sector.144 Licensing adjudication issues that come before
the ASLB most often fall into two broad categories: (i) safety or technical issues that arise
under the Atomic Energy Act; and (ii) environmental issues that arise under the National
Environmental Policy Act of 1969 (NEPA).
D. The Role of Experts in NRC Adjudicatory Proceedings
Given the highly technical, rapidly evolving, and often idiosyncratic nature of nuclear
energy regulatory proceedings, it is not surprising that experts are often called in to offer
testimony on contested matters under NRC consideration. While the Federal Rules of
Evidence do not apply to administrative proceedings like those before the NRC, the
ASLBs and the Commission have shown a strong willingness to incorporate into their
own analyses an approach analogous to the gatekeeping rationale behind Daubert,
particularly at the summary disposition stage of NRC proceedings.145 Indeed, many
years before the Daubert decision, ASLBs had adopted a rigorous standard of review
for proffered expert testimony. For example, the NRC has affirmed ASLB precedent
stating that, “it is not acceptable for an expert witness to state his ultimate conclusions
138 10 C.F.R. § 2.311.
139 Practice Manual, Ch. 5.1; see also In the Matter of Duke Energy Corporation, 60 N.R.C. 21, 26-27 (2004).
“Although the Commission disfavors interlocutory review, we will take review if an appeal meets one of two
criteria in 10 C.F.R. §2.786(g) – irreparable harm or pervasive or unusual effect on the basic structure of the
proceeding. And we sometimes take interlocutory review as an exercise of our inherent supervisory authority
over agency adjudicatory proceedings.” citing Duke Energy Corp., 59 N.R.C. 62, 70-71 (2004), and Duke
Cogema Stone &Webster, 55 N.R.C. 205, 214 n.15 (2002), and Private Fuel Storage, L.L.C., 52 N.R.C. 23, 29 (2000).
140 Practice Manual, Ch. 5.1 (2009).
141 Practice Manual, Ch. 3.1 (2009).
142 42 U.S.C. 2240 (Atomic Energy Act § 191a.); Pub. L. 87-615; 76 Stat. 409 (1962). See also 10 C.F.R. §2.34,
providing for the establishment and membership of ASLBs.
143 Id. ASLBs are typically chaired by a lawyer designated as an “administrative law judge.” The other two members,
typically engineers or persons with other technical training are designated as “administrative judges.”
144 Id.
145 See In re Duke Power Co. 15 N.R.C. 453, 475 (1982). “Although the Federal Rules of Evidence (FRE) are not
directly applicable to Commission proceedings, NRC presiding officers often look to the rules for guidance,
including FRE 702 that allows a witness to be qualified as an expert ‘[i]f scientific, technical, or other specialized
knowledge will assist the trier of fact to understand the evidence or determine a fact in issue.’”
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on a crucial aspect of the issue being tried, and then to profess an inability – for whatever
reason – to provide the foundation for them to the decision maker and litigants.”146 Two
other decisions by pre-Daubert ASLBs also confirmed this high standard of admissibility
for expert testimony. In the Texas Utilities Generating Co. decision, the Board held
that, “an assertion of ‘engineering judgment,’ without any explanation or reasons for the
judgment, is insufficient to support the conclusions of an expert engineering witness.”147
Similarly, In Philadelphia Electric Co., the Board noted that “a Board should give no
weight to the testimony of an asserted expert witness who can supply no scientific basis
for his statements (other than his belief ) and disparages his own testimony.”148
In addition, the NRC’s Rules of Practice for Domestic Licensing and Issuance of
Orders149 adopts a very similar standard of admissibility for expert testimony to that
established by Daubert and its progeny. In section 2.337(a), the rules require that “Only
relevant, material, and reliable evidence which is not unduly repetitious will be admitted.
Immaterial or irrelevant parts of an admissible document will be segregated and excluded
so far as is practicable.”150 Not only does the rule adopt a threshold admissibility posture
similar to that of Rule 702 of the Federal Rules of Evidence, it also adopts in NRC
proceedings the federal courts’ practice of allowing for partial admission and partial
exclusion of expert testimony.151
The NRC and ASLBs have explicitly cited to Daubert on only a very few occasions.152
In these matters, however, they have provided useful guidance as to how the Daubert
jurisprudence has come to shape their views about the proper means of assessing the
admission and weight of expert testimony. Our research points to Duke Cogema Stone &
Webster, Duke Energy, and Entergy (each discussed below) as recent and representative
examples of how the Daubert rationale is applied in NRC proceedings to evaluate the
admissibility and/or reliability of expert testimony. These decisions also provide fairly
detailed discussions of how that rationale is applied to considerations of summary
disposition in NRC proceedings. They also demonstrate that, while the ASLBs and NRC
seem reluctant to exclude expert testimony outright, they will certainly apply Daubert
and FRE 702 standards of reliability to grant little weight to such testimony.153
1. Duke Cogema Stone & Webster
Duke Cogema Stone & Webster (“DCS”) applied to the NRC for a license to construct a
mixed oxide fuel fabrication facility on a 41-acre site in Aiken County, South Carolina.154
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Virginia Electric and Power Company, 10 N.R.C. 23, 26 (1979).
Texas Utilities Generating Co., 18 N.R.C. 1410, 1420 (1983).
Philadelphia Electric Co., 22 N.R.C. 681, 735 (1985).
10 C.F.R. Part 2.
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Our review of NRC administrative proceedings identified four cases in which Daubert is cited. We discuss three
of these in below.
153 In this regard one should note the Boards’ role as both judge and finder of fact. There is no need for a
“gatekeeper” in NRC proceedings because there is no lay jury to be protected from “junk science.” Thus,
challenges to expert testimony are often addressed by the Boards in the context of motions for summary
disposition, where the question is whether the expert’s testimony raises a genuine issue of material fact. See 10
C.F.R. § 2.749(b).
154 In re Matter of Duke Cogema Stone & Webster, 61 N.R.C. 71 (2005).
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Georgians Against Nuclear Energy (“GANE”) opposed DCS’s application, filing a
number of contentions with the NRC. One of their contentions alleged inadequacy in the
seismic design of the facility, due to a failure to perform a sufficiently thorough seismic
analysis of the surrounding terrain.155 GANE sought to challenge DCS’s assessment
of the likelihood of an earthquake in the region, and urged the ASLB to find DCS’s
response measures inadequate in the context of a serious seismic event.156 DCS sought
summary disposition of GANE’s contentions on grounds that they raised no genuine
issue of material fact.157
At the center of the dispute was 10 C.F.R. § 70.64(a)(2), an NRC regulation which
requires that the design of new facilities, like the mixed oxide facility DCS sought to
construct, safeguard against damage from natural phenomena like earthquakes.158 As part
of its determination of the design’s adequacy, the NRC must assess whether the design
bases of the principal structures, systems, and components provide reasonable assurance
of protection against natural phenomena.159
During its facility design process, DCS used a method of risk evaluation known as a
Probabilistic Seismic Hazard Assessment (PSHA).160 In addition, DCS utilized a Savannah River Site-specific seismic design published by Westinghouse Savannah River Corporation.161 PSHAs are essentially multivariate weighted input models that attempt to
predict the likelihood of extraordinary ground movement at a certain location during a
specific period of concern. These models may be applied to very precise locations, or over
a geographically dispersed region.162 The models derive their calculations from the inputs
of numerous geological and seismic experts, and have thus been designated as suitable
risk analysis methods by the NRC.163
GANE offered expert testimony for the proposition that the methodology used by DCS
in incorporating the most severe earthquake in the region’s history was improperly folded
into the assumptions of its model. Specifically, GANE relied on its expert to challenge
the reliability of the “historical check” used by DCS in its analysis of the most severe
seismic event for determining risk. DCS responded by defending its model, claiming
that even GANE’s expert described its parameters as “realistic” and that compliance with
NRC regulations did not require the application of scientific methodology in a manner
beyond what was described in the regulations.164 In this instance, NRC rules required
155 Id., 61 N.R.C. at 71.
156 Id.
157 After making specific reference to the application of FRE 702 as guidance in using GANE’s expert’s testimony
to defeat the DCS motion (Id. at 80), the Board explained that “the non-moving party cannot avoid summary
judgment by presenting an unsupported opinion of an expert . . . . Expert opinion is admissible only if the affiant
is competent to give an expert opinion and only if the factual basis for that opinion is adequately stated and
explained in the affidavit.” Id. at 81.
158 Id. at 81-82; 10 C.F.R. § 70.64(a)(2) (2008). “The design must provide for adequate protection against natural
phenomena with consideration of the most severe documented historical events for the site.”
159 Id.
160 Id. at 82.
161 Id.
162 Id. at 83.
163 Id.
164 Id. at 85.
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that in calculating seismic risk, the epicenter and scale of the most severe seismic event
should be consistent with the actual historical event.165 The ASLB agreed with DCS’s use
of the historical check in its seismic risk assessment. The Board also made particular note
of the fact that GANE’s expert offered testimony concluding, without any factual basis to
support his claim, that placement of the historical check epicenter at a different location
would have increased the seismic effects in the model by as much as 50 percent.166 In an
analysis reminiscent of nuclear energy litigation in federal court, the ASLB declared that
the expert’s “educated guess” did not create a genuine issue of material fact sufficient to
defeat the DCS motion for summary disposition.167
Next, GANE attempted to challenge DCS’s use of the peak ground acceleration (PGA)
figure in its seismic risk analysis. The ASLB found that GANE’s contention was lacking
in substance with regard to this argument due to the dearth of supporting evidence for
their contention. The substance of the dispute was the materiality of a prediction by
GANE based on maps from the U.S. Geological Survey (“USGS”) that seismic hazards
might be higher than those DCS’s design provided for, relying on the NRC Regulatory
Guide. GANE’s expert, Dr. Leland Timothy Long, initially conceded that USGS maps
were inappropriate for site-specific use, but later based his challenge to DCS’s use of the
NRC Regulatory Guide on the USGS data. While not excluding Dr. Long’s testimony,
the Board determined that Dr. Long’s testimony alone would not be sufficient to show
materially increased seismic hazard at the Savannah River site.168 The Board also decided
that the distinction between the hazard levels espoused by the contesting parties was not
material with respect to their ramifications for the overall safety of structures within the
proposed facility.169
In addition, GANE challenged DCS’s use of the PSHAs for determining seismic risk.
GANE contended that the studies themselves were out of date, having allegedly been
produced more than twenty years prior, and therefore omitting important seismological
information that arose in the interim.170 This argument was based on a statement by Dr.
Long that the relevant input data had been collected in the 1970s and 1980s, but with
no further supporting evidence to demonstrate the actual obsolescence of the data set at
issue.171 Furthermore, GANE contended that the application of the studies was erroneous,
as they were assertedly never intended to be applied to individual sites. Such assertions
were based solely on the recollections of Dr. Long, who stated in his affidavit that he
remembered asking someone about the use of the assessments, but could not remember
who or when.172 DCS contended that GANE was incorrect in these assertions precisely
because the NRC affirmed the use of the PSHAs for site-specific assessments, and also
165 Id. at 88.
166 Id. at 89.
167 Id. The Board also found that, even if there were a 50 percent error rate in the DCS model, its analysis was
sufficiently conservative to maintain the safety of the facility in the face of the maximum predictable seismic event.
168 Id. at 92-93.
169 Id.
170 Id. at 93.
171 Id. at 94.
172 Id. at 95.
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because the PSHAs had been updated in the early 1990s to include the most practicably
current seismological knowledge in its data inputs.173 The Board, while admitting
Dr. Long’s testimony, implied that they found it lacking in reliability, noting that vague
recollections and bare statements by experts were insufficient to present a genuine issue
of material fact.174 The ASLB therefore agreed with DCS that no issue of material fact
was present.
Another of GANE’s technical contentions involved the use of a paper by Dr. Alan Kafka,
who performed a statistical analysis of the spatial distributions of small earthquakes
within the Southeastern United States.175 Dr. Kafka concluded based on his statistical
analysis that, at the 95 percent level of statistical confidence, it could be inferred that 71
percent of large earthquakes in a region will tend to occur near the location of previous
small earthquakes.176 Dr. Long used this study as a basis for his expert testimony that
the remaining approximately 30 percent of large earthquakes in the Central and Eastern
United States could occur anywhere, including within South Carolina.177 DCS challenged
the admissibility of this evidence on grounds that the PSHA studies that DCS used
had already incorporated the possibility of a major earthquake within the designated
region, and that Dr. Kafka’s study was irrelevant in any case because it failed to include
any analysis on major earthquakes, which would be the pertinent subject when assessing
seismic risk for the Savannah River facility.178
The ASLB explicitly referenced the Daubert standard in apparently finding that
Dr. Long’s testimony on this issue was outright inadmissible.179 The Board expressed
skepticism at Dr. Long’s conclusions given that he failed to explain how, or why, he
extrapolated from the Kafka study of small earthquakes a conclusion applicable to
earthquakes of large magnitude.180 The Board noted that an expert’s testimony must be
“based on sufficient facts or data.” It went on to hold that, since Dr. Long failed to provide
any link between Dr. Kafka’s analysis of smaller earthquakes and his own conclusions
as to large earthquakes, such testimony fell more closely within the realm of “subjective
belief or unsupported speculation,” thus failing to meet the standards set forth in Daubert
and Rule 702 of the Federal Rules of Evidence.181 In view of all of these factors, the
Board granted DCS’ request for summary disposition of the contention raised by GANE,
finding no genuine issue of material fact.
2. Duke Energy Corporation
Duke Energy Corporation applied to the NRC for an amendment to its operating
license that would allow the use of four mixed oxide lead test assemblies at its nuclear
173 Id. at 94.
174 Id. at 95. “Although Dr. Long’s affidavit puts a rosier gloss upon it, at bottom his vague recollection is
insufficient to demonstrate a genuine and material dispute between the parties.”
175 Id. at 97.
176 Id.
177 Id.
178 Id.
179 Id. at 98.
180 Id.
181 Id.
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station in Catawba, North Carolina.182 The Blue Ridge Environmental Defense League
(“BREDL”) intervened in the amendment proceeding, challenging the security of Duke’s
facilities and offering Dr. Edwin Lyman as their expert witness.183 BREDL contended
that Dr. Lyman required access to Duke’s confidential safeguards submissions to the
NRC in order to participate in the process of discovery.184 Generally, the NRC Staff
determines access to confidential security documents in two stages. The first relates to the
qualifications of the expert witness and whether such expert possesses requisite nuclear
security-related qualifications to effectively assess the records submitted. The second
relates to indispensability of the confidential information to the adversarial process. This
latter determination involves an assessment as to whether the information is essential
to the formation and support of contentions by the party requesting the information.185
The NRC Staff refused to grant access to Dr. Lyman on grounds that he was not
qualified to review Duke’s documents. The indispensability assessment was therefore not
undertaken by the staff.186
The ASLB held a hearing on the matter, and determined that Dr. Lyman was sufficiently
qualified to review the confidential information at issue. It then ordered the NRC Staff
to conduct the indispensability element of its access determinations.187 The NRC Staff
petitioned for interlocutory review of the Board’s order on grounds that the dissemination
of safeguards information could lead to irreparable harm. The Commission granted
interlocutory review, but upheld the ASLB order. Citing to both Daubert and Kumho in
support of their holding that the trial-level adjudicatory body should have broad berth in
determining the sufficiency of expert qualifications, and that the ASLB had demonstrated
a careful and thorough evaluation of Dr. Lyman’s credentials, the Commission concluded
that the Board had not abused its discretion.188
3. Entergy Nuclear Generation Company
Entergy sought to renew its operating license for the Pilgrim Nuclear Power Station for
a twenty-year period. The non-profit citizens’ organization, Pilgrim Watch, petitioned to
intervene in the application proceedings, contending that Entergy’s analysis of Severe
Accident Mitigation Alternatives (SAMAs) was deficient due to incorrect data inputs
related to evacuation times, economic consequences, and meteorological patterns.189
Entergy moved for summary disposition of the contention on grounds that the results
of numerous sensitivity analyses demonstrated that the effects of changes in the
aforementioned parameters were negligible and immaterial to the results of their SAMA
analysis.190 In response to Entergy’s motion, Pilgrim Watch submitted statements from
nine experts in support of their contentions. In evaluating the proferred testimony
of these experts, the Board cited to Daubert and set forth its own standard for expert
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testimony admissibility, stating that “mere allegations,” including allegations in the nature
of speculation or bare conclusory statements by an expert, are insufficient to provide
the necessary support for a proponent’s contention at the summary disposition stage of
ASLB proceedings.191
Among the experts put forth by Pilgrim Watch, Dr. Jan Beyea submitted an affidavit
that included a report he prepared on the potential releases (including purportedly those
from the Pilgrim plant) from spent fuel pool fires.192 The Board disregarded Dr. Beyea’s
affidavit on grounds that it proferred no information regarding the facts at issue in the
license renewal proceeding, and was therefore irrelevant under a Daubert rationale.193
Pilgrim Watch also submitted the statements of David Chanin, who asserted that he was
the primary developer of the computer codes used in the challenged SAMA analysis.
His statements in a blog were collected by Pilgrim Watch in support of their contention.
The Board rejected admission of such statements because they were outside the scope
of the proceeding and, in any event, none of them identified a specific error or flaw
in the program or in any input or assumptions made by Entergy in conducting its
SAMA analysis.194
Pilgrim Watch’s other experts submitted statements regarding meteorological modeling,
disagreements with the Gaussian plume model, property value assessments, and even a
study regarding evacuations after the Three Mile Island incident. The ASLB rejected all
of these as creating no issue with Entergy’s actual performance of its SAMA analysis, nor
with the accuracy of the inputs that were integrated into its model. Therefore, all such
proferred testimony was irrelevant and the Panel granted summary disposition of the
contention in favor of Entergy.195
Conclusion
As we have described above, the standards for admission of expert testimony in federal court
litigation have changed substantially with the replacement of Frye’s “general acceptance”
rule by the more nuanced and granular criteria in FRE Rule 702, as illuminated by the
Supreme Court’s opinion in Daubert. In substance, however, the federal courts seem to
have traded one methodology for excluding junk science for another, although the latter
is more tolerant of new theories and evolving scientific discovery. In terms of practical
results, however, TMI I and TMI II demonstrate that federal trial judges, in their roles as
gatekeepers for evidence reaching lay juries in cases involving nuclear liability, retain (and
will exercise) the authority to prevent patently irrelevant or unreliable expert testimony
191
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from biasing the decision making process. While recognizing, as the Daubert opinion
cautions, the important distinction to be drawn between a scientist’s truth and the more
temporally conditioned truths that courts must dispense in the form of judgments, it
appears that FRE Rule 702 is a significant step forward in the ability of the U.S. federal
courts to get the science right more often.
With respect to NRC administrative proceedings, the changes with respect to admission
of expert testimony appear less marked than in the federal courts. Years before Daubert
was issued, ASLBs presaged their guidance with their own standards for admission of,
and weight to be given to, expert testimony. Perhaps the ASLBs were advantaged in
that Frye never applied to them and they, therefore, never had to overcome the “general
acceptance” standard. In any event, it appears that both ASLBs and the Commission
have embraced FRE Rule 702 and Daubert in their assessments of proffered expert
testimony, and have found therein support for requiring a high standard of both relevance
and reliability. In practice, this approach has resulted in significantly fewer contentions,
allegedly supported by expert testimony, receiving substantive consideration in NRC
adjudicatory proceedings.
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REGULATION & SAFETY –
Steve McIntosh Q & A from paNELISTS
Tuesday, October 6, 2009
Note: This is not a verbatim transcript of the panels. Rather, it is meant to capture the
substance of the questions and answers during the panel sessions.
Q. Ahab Abdel-Aziz (Heenan Blaikie, Canada to Panel with Ian Salter (Burges
Salmon U.K.), Tomas Israelsson (Sweden, SSM ) Fabrizio Iaccarino (Italy)
Two of the speakers discussed the reversals of earlier prohibitions on nuclear power
generation in Sweden and Italy and one about the crucial importance of public
confidence. What can you share about the cause of the loss of public confidence and
what has led to the reversal of the crisis?
A. Ian Salter: The Crisis developed because the nuclear industry was seen to operate in
secrecy. Transparency in regulation and operation serves to restore public confidence
B. Tomas Israellson: it’s hard to say. The public isn’t against nuclear in Sweden, we just
had a change in government.
Q. Patrick Robinson (Burges, Salmon, U.K.): Is the multiplicity of procedures and
complexity of licensing in France a sign of a hardening of opinion against new nuclear
in France?
A. Antoine Bizet (EDF, France): This multiplicity gives more of an opportunity to
challenge an authorization, but it doesn’t represent any hardening of attitudes towards
nuclear than previously. We have, as an applicant to be more careful on the compliance
with these procedures. It’s true that there is more litigation nowadays but this is
the result of a strategy of Non-governmental organizations and not the sign of a lack
of consensus.
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Q. Christian Raetzke, (E.ON Kernkraft, Germany) Seen from an angle of giving
certainty to investors and of lending predictability to the licensing process , it would
seem advantageous to have , if possible , one authority issue one licence. This is for
example the objective of the new law in Italy see Fabrizio Iaccarino’s presentation
today. You have given some plausible positive effects of the multiplicity of French
licensing. Nevertheless:
1
		
2
		

Is this multiplicity really best practise in licensing or rather a general feature of
French administrative law stemming from history?
would this multiplicity also work if there wasn’t just Electricité de France (EDF)
as state owned licensee but a multiplicity of applicants and licensees?

A. Antoine Bizet (EDF)
1 This multiplicity is rather the result of the administrative construction of the State
		 rather than an ideal and wanted procedure.
2 The first challenge for a foreign operator is to know the administrative law and
		 administrative structure of the country it plans to operate in. It is true that such a
		 multiplicity is a real challenge that EDF has also to face, but less than foreign
		 operators. Nevertheless, a project of new nuclear is long enough to give the
		 opportunity to operators to build links with various administrative bodies.
Q. Steven MacIntosh (Australian Nuclear Science and Technology Organization)
to Peter Riley (Montfort Law School, U.K.)
Q. If Small and Medium Reactors (SMR) are to use highly enriched uranium fuel, how
are small communities going to meet physical protection requirements? What are
the security and regulatory implications?
A. Peter Riley: Some SMR’s do use highly enriched fuel but they are designed to
technology standards that include proliferation resistance. Also both the manufacturer
and the international community should retain responsibility that must include the
necessary security measures over the design and verification through testing.
Q. Miguel Sousa Ferro, PhD Candidate, Belgium In light of conflicting statements by
the European Commission can you advise whether the International Atomic Energy
Agency (IAEA) standards are binding?
Cyril Pinel (Director International Relations, Nuclear Safety Authority, France)
The Directive from the EU does not make the IAEA Safety Standards binding. This
being said the IAEA Safety Standards, as the WENRA (Western European Nuclear
Regulators’ Association) work, played a major role in the final directive because they
contributed to the development of a consensus on the directive.
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Steve Burns General Counsel, U.S. Nuclear Regulatory Commission comment
on Jay Kraemer (Fried, Frank, Harris Shriver and Jacobson) presentation on
expert evidence)
I support what Mr. Kraemer said about the possible reliance on expert reports and
Conclusions from foreign experts in U.S. nuclear licensing and rulemaking proceedings.
As Mr. Pinel also stated, I think the openness to using such information is one of the
purposes of the Multinational Design Evaluation Program (MDEP) and the U.S. as
others see benefits in sharing information through the MDEP.
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Public Policy Panel –
Models for New Build
Presentation to the Nuclear Inter Jura Congress – October 7, 2009, Toronto, Canada
Tom Adams – Presenter
The presenters were invited to respond to a series of issues and specific questions. The following
presentation notes include those discussion keys with reply comments as well as a brief introduction.

Introduction
Many nuclear advocates focus their policy attention on what they see as the strategic
value of nuclear. Considered from the consumers’ perspective, a fair competitive fight
for the privilege of serving customers is most prudent way to organize the power system.
From the perspective of maximizing our collective economic opportunities, ensuring that
consumers, not taxpayers, cover the costs of power promotes efficiency and accountability.
When our politicians say they are making “strategic” decisions for the power system, they
are simply making political decisions. Consumers are better off when our politicians stay
out of the power business.
Issue 1: Mitigating capital cost and construction delay risks
Is convergent reactor design a solution?
Internationalized and standardized nuclear safety regulation vs.
safety regulation as veiled protectionism
How should risks associated with capital cost and lead-time be allocated?
Reply: Only a few years ago some major reactor vendors were promising III+G reactors
at $1,000 to $1400 per kilowatt. In just a few years, the estimated prices have
gone up by multiples. There is a crisis of confidence in nuclear across the
developed world. Upward cost pressures include tighter security provisions arising
after 9/11 and accumulating failure knowledge based on both analytics and
operating experience. Given the limited resources available relative to the
substantial requirements for even a modest building program and the unfavorable
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trends running against the technology, internationally consolidating the design,
standards and administration of those standards appears to be one of the only
ways to achieve any kind of economies of scale and practicality. In Canada,
where nuclear regulation has recently become highly politicized, internationalization of standards offers some potential for restoring some level of
public confidence in the regulatory system. Any nuclear projects that are built to
lower standards may well get a rough ride from critics.
Issue 2: Nuclear Operations Risks
Implications of the HR challenge
Can suppliers accept any post completion performance risk?
Reply: New build competes with major refurbishment and ongoing maintenance
for the same scarce expert resources. We saw the consequences of this competition
in Ontario in the late 1980s and 1990 where ongoing maintenance was chiseled,
ultimately resulting in early closure of many units. Regarding performance
risk, prudent buyers of power generation products ought to bargain hard for
protection from problems that may develop in the break-in period, particularly
in the case of new designs.
Issue 3: Nuclear Risk Roadmap - Recommendations on “Where We Go from Here”
Nuclear power’s place in the dispatch order
Is prepayment for nuclear a financing option? (e.g. Progress Energy in Florida)
How should nuclear procurement be pursued?
Reply: There needs to be a clear plan as to how nuclear will fit into the host system’s
dispatch order. Depending on the jurisdiction, nuclear competes for space in the
dispatch order with other generation technologies with limited or no maneuverability, such as cogeneration, wind, lignite, and run-of-river hydro-electric.
While conceptually prepayment by customers is a financing option, some context should
be considered. Electricity customers in many jurisdictions have enjoyed the benefit of
improved efficiency and some harvesting of capital. France, where power prices are
among the lowest in Western Europe, is an example. Now many consumers are facing
unprecedented demands as the policy pendulum in many jurisdictions has swung firmly
over to the producer side. In Canada, the Alberta and Ontario governments have initiated
aggressive and extravagantly expensive transmission expansion policies. Green energy
producers are bringing costly new capacity to market. In many jurisdictions, the full
impact has not yet been felt but is coming soon. As prices rise, consumers are going to
resist and demand at minimum adherence to the old principle of used and useful.
On procurement, Ontario gets some credit for the mechanics and scoping of its bid process
but deserves criticism for the lack of an overall business case justifying new build.
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Public Policy Panel –
Models for New Build
Presentation to the Nuclear Inter Jura Congress – October 7, 2009, Toronto, Canada
Mark S. Winfield, PhD – Assistant Professor and MES/JD Program Coordinator

Issue 1: Mitigating capital cost and construction delay risks
By way of background my perspective on these issues comes from a number of sources,
although principally as someone who has followed electricity policy in the Province
of Ontario over the past few years, with the result that my remarks may be somewhat
parochial in nature. However, I think many aspects of the Ontario experience hold lessons
of wider application.
From an economic perspective, virtually any mainstream economist who studies electricity
issues and the economic regulation of the electricity sector would argue that the most
efficient and rational approach to the selection of technologies in an electricity system
is to have the technologies compete on as level a playing field as possible. Specifically,
the technology offering the lowest levelized unit electricity cost (LUEC), calculated on
the basis of the full internalization of all capital and operating costs and risks, should be
favoured from the perspectives of economic efficiency and consumer protection. Many
argue that these costs and risks should include environmental and social costs as well as
direct capital and operating costs.
The implication of this view, which is widely held among electricity regulators and
researchers who study the electricity sector, is that special arrangements should not be
made with respect to the socialization or ‘sharing’ of capital cost or construction delay
risks for particular technologies between proponents and electricity consumers or host
governments, as this would distort the market and reduce efficiency. The challenge for
the nuclear proponents in Ontario at least, is that projects involving other technologies
such as natural gas, wind and solar are obtaining private financing, being constructed and
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brought into service without special arrangements regarding capital cost and construction
delay risks. Indeed, under the standard contracts for wind and natural gas facilities issued
in Ontario under the Ontario Power Authority’s request for proposals processes, capital
cost overruns are entirely the responsibility of proponents, and substantial penalties are
imposed on proponents in the case of delays in entry into service.
In this circumstance a compelling public policy argument would need to be made for
the provision of arrangements with respect to capital cost and construction delay risks
for nuclear projects. At this stage, such an argument has not been made in the eyes of
the Province of Ontario or the Government of Canada, the owner of Atomic Energy of
Canada. The province, for its part, on the basis of a past history of severe cost overruns and
delays on nuclear projects, and considerable criticism over the ‘sharing’ of cost and delay
risks with respect to the contract for the refurbishment of units at the Bruce Nuclear
facility by Bruce Power, has repeatedly stated that these risks must be internalized
by nuclear proponents. The current federal government on the other hand, has been
increasingly vocal in its public dissatisfaction with AECL’s performance, particularly
in the aftermath of a shutdown of the NRU reactor at Chalk River in the summer of
2009, and has indicated that the AECL’s reactor business is for sale. More broadly, the
current Conservative Canadian federal government, whose roots and political base are in
western Canada, seems far more inclined to support major investments in carbon capture
and storage technologies, which offer the potential for continued growth of the western
Canadian oil and gas sector in a carbon constrained world.
Issue 2: Operational Risks
Many of the same arguments I made in response to Issue #1 apply with respect to
operational risks. Again, wind, solar and natural gas projects are proceeding in Ontario
without any special provisions with respect to operational risks. In addition to not being
able to participate in the electricity market, proponents in situations of unexpected or
unplanned non-operational capacity, may face significant penalties under their contracts
with the Ontario Power Authority. A compelling case would have to be made for different
treatment of operational risks for nuclear projects.
The relative operational inflexibility of Ontario’s CANDU reactors has also been
emerging as a significant issue. The province’s Independent Electricity System Operator
has expressed increasing concern about ‘surplus baseload generation’ (SBG) in Ontario’s
electricity system, largely associated with the existing nuclear facilities. The need for
operational flexibility will increase with the likely introduction of intermittent renewable
energy sources on a large scale in Ontario. The introduction of these sources will flow
from both the Ontario Power Authority’s yet to be approved 2007 Integrated Power
System Plan and the more recent Green Energy and Green Economy Act, 2009. The future
role of nuclear in this context is, at best, unclear. To survive in such a world new reactors
would need to be able to offer far more operational flexibility than the province’s existing
reactor fleet. The same observation would apply to other jurisdictions planning the large
scale deployment of intermittent renewables and conservation programs.
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With respect to the human resources issue, the Canadian nuclear industry faces the
same challenges as those in other countries, with the last major new build project, the
Darlington facility east of Toronto, having been initiated more than thirty years ago. The
workforce is now aging and faces the prospect of the retirement of a large portion of its
members over the next decade. Although nuclear engineering programs continue at a
number of Ontario universities, notably the Ontario University Institute of Technology
and McMaster University in Hamilton, nuclear engineering programs have been shut
down at other universities due to lack of interest from students. Top level engineering
students who thirty years ago might have been prime candidates for nuclear engineering
programs are now interested in the design of complex computing and communications
systems and networks, as exemplified by the work of Ontario’s Research in Motion Inc.
The Community Colleges for their part, reflecting student and employer demand, have
in the past few years established a number of programs in renewable energy technologies
and green building technologies, but have not introduced new programs with respect to
more conventional technologies like nuclear.
Issue 3: Nuclear Roadmap
The roadmap in Ontario is murky at best. The province and federal government appear
to be in a standoff over which government would share the capital cost and construction
delay risks with a nuclear proponent, particularly AECL, and neither government has
shown an inclination to move. The province’s overall electricity strategy is now in a state of
high uncertainty, particularly with the adoption of the Green Energy and Green Economy
Act and the suspension of the province’s nuclear procurement process. The provincial
government has provided no formal direction to either the Ontario Power Authority on
the province’s energy regulator, the Ontario Energy Board, in terms of the overall future
direction of the province’s electricity system and the roles of specific technologies in light
of these developments.
More broadly, nuclear proponents face an uphill battle against the economic rationale of
a level playing field approach, including carbon and other environmental costs, among
energy proponents. Moreover, the arguments for a continued major role for nuclear
energy (subject, in the case of the Intergovernmental Panel on Climate Change to caveats
and concerns regarding waste disposal, safety and security) in the context of the need for
aggressive climate change mitigation strategies were made on the basis of what we now
know, where highly optimistic assumptions about new build nuclear costs. The results of
the outcome of Ontario’s ‘price discovery’ exercise and the Olkiluoto project in Finland
have provided more realistic estimates of these costs. Under more realistic nuclear cost
estimates significantly larger contributions from energy conservation, renewable and
other low-impact supply technologies are likely to be economic and cost-effective, with
the implication of a reduced role for nuclear even in a carbon constrained context.
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Nuclear New Build Procurement –
A Discussion Paper for Purchasers’
and Bidders’ Counsel
Presentation to the Nuclear Inter Jura Congress – October 7, 2009, Toronto, Canada
Judy L. Wilson – Blake, Cassels and Graydon, LLP, Canada
This discussion paper has been prepared for the International Nuclear Law Association’s Inter
Jura Congress in October of 2009 and is intended to be the background discussion paper for the
session entitled, “Procurement Processes for New Build”.

Introduction
It is my, somewhat self-serving, observation that , until recently, procurement has often
been the “poor sister” of many commercial transactions: purchasers regularly see procurement rules as barriers to efficiency and getting to project implementation (procurement
rules are often seen by procurement authorities themselves as overly bureaucratic and
impractical) while bidders often see procurement processes and rules as a somewhat
perplexing and irrational set of obstacles to the recognition of the patently obvious superiority of their goods or services.
I say “self-serving” to confess my bias: while I do act for both bidders and purchasers, my
practice (and my perspective) are dominated by the fact that I routinely act for purchasers
in large, complex procurement processes.
As the consequences of poorly designed or managed procurement processes become more
significant1 and as procurement procedures and rules are increasingly woven into the
1


For example, in Canada several controversial procurement cases have caused significant reputational risk for
purchasers (for example, the “E-Health” and “OLG” agencies of the Government of Ontario, the Canadian
federal government’s “Sponsorship” scandal and in the case of the City of Toronto’s Computer Leasing inquiry).
Also, from a “crown liability” perspective, a government entity’s failure to comply with procurement requirements
may render a commercial agreement void ab initio (see Peter W Hogg and Patrick J. Monahan, Liability of the
Crown, 3d ed. (Toronto: Carswell, 2000)) and finally, there are indications in Canada that a failure by a
government entity to follow procurement rules may give rise to an administrative law remedy.
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fabric of international trade agreements and international commercial standards2, both
purchasers and bidders will be significantly impacted and, as a result, obliged to recognize
two critical issues in order for procurement processes to be successful: first, purchasers
will need to recognize that traditional models of procurement may not be sophisticated
enough for some complex commercial transactions (for example, nuclear new build) and,
second, bidders will need to recognize that competitive procurement rules will play a
more important role in more and more transactions (with and without a government
purchaser and particularly in large infrastructure projects) and that bidders can play a
valuable role in helping to design procurement processes that actually work.
At the outset, a word about terminology. When the term “procurement” is used in this
paper it is intended to refer to competitive procurement processes designed to select a
successful bidder with whom the purchaser will seek to enter into a contract. When the
term “purchaser” is used, it is used as a convenient synonym for such terms as “employer”,
“owner”, “tendering authority” or “procuring authority” . Similarly, when the term “bidder”
is used, it is used as an expression to include bidders, respondents, proponents etc. all of
whom are the entities that respond to competitive procurement processes.
The “Procurement Context”
(i) Understanding the Purchaser’s Perspective
In order for purchasers and bidders to achieve a common goal of fair, open, transparent,
efficient and successful procurements, each must understand the other’s priorities and
the context within which they operate. From the perspective of the purchaser (whether a
government purchaser or not) a number of issues and priorities usually underscore a large
and complex procurement. For example:
::
		
		
::
		
		
		
		
		
		
::
		
		
		
		
2

The purchaser is likely required to comply with either internal corporate
policies or legal requirements (statute, general law or trade agreements) with
respect to purchasing and procurement processes;
In the case of government entities, competitive procurement is traditionally
seen as an effective tool to avoid patronage and corruption. Stemming from
this is an underlying cautiousness about procurement, since failed
procurements are often criticized by accusing the purchaser of corruption.
While the procurement rules may seem bureaucratic, they often represent the
implementation of some fundamental principles of the corporation or
government entity;
The purchaser will inevitably face time constraints within which to complete
the commercial transaction. There will often be enormous pressure (particularly
political pressure in the government context) to show some action toward
completion of the transaction by issuing the procurement documents as
quickly as possible;

See for example, the UNCITRAL Model Law on Procurement of Goods, Construction and Services, the World
Trade Organization’s Agreement on Government Procurement, and the North American Free Trade Agreement.
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::
		
		
::
		
::
		
		
::
		
::
		
		
		
::
		
::
		
		
::
		
		
::
		
		

The purchaser risks significant reputational risk if it cannot demonstrate that
it has been objective in its decision-making and fair in the conduct of its
procurement process;
Bidders often have significantly more knowledge and experience about the
commercial transaction than the purchaser does;
During a procurement process, the purchaser faces multiple bidders each of
whom is legitimately pursuing its own vested interests and, very often, the purchaser is faced with a difficult task of separating the “wheat from the chaff ”;
The purchaser generally is seeking to be able to make an “apples to apples”
comparison of the submissions of its bidders;
The purchaser is guarding itself constantly against the anticipated criticism of
the losing bidders (affectionately referred to by the Canadian courts as “bitter
bidders”). This usually puts the purchaser in a defensive mode throughout its
procurement processes;
While receiving the best price is the common goal of most purchasers,
surprisingly few are willing to sacrifice quality for price;
All purchasers are challenged by the complexity of evaluation processes, particularly in complex transactions. Carrying out a fair evaluation process (under
the watchful eye of bidders) is a more difficult task that commonly understood;
Conscientious and fair purchasers are always reluctant to communicate with
bidders on a one-on-one basis and therefore, if there is any communication, it is
often subject to rigid rules. This, in turn, makes an open dialogue difficult; and
Often government purchasers are pursuing policy objectives as part of the
procurement that may not be readily apparent (or even seem reasonable)
to bidders.

One of the more obvious starting points for the improvement of procurement processes
is a conscious effort by both purchasers and bidders to consult with one another outside
of the context of a “live” procurement process.
(ii) What are the Characteristics of a “Good” Procurement Process
An assessment of what is a “good” procurement process can proceed from a number
of perspectives. For example: Does the procurement process result in the purchaser
achieving its goals of best value for best price? Do the evaluation criteria, once applied,
appropriately capture the goals/priorities of the purchaser? Do all bidders leave the
procurement process believing that they have been treated fairly? Does the procurement
process proceed on a planned and orderly timetable? Do bidders understand the procurement documents and, therefore, avoid failures to comply and disqualification? Is there
bid failure? Do all prequalified bidders submit a bid? Has genuine competition been
achieved? Has the purchaser clearly conveyed its priorities to the bidders and have the
bidders clearly understood those priorities? Has the model of procurement chosen met the
needs and nature of the commercial transaction? Will the procurement process withstand
a legal attack?
In my view, there are two fundamental tests for assessing the success or failure of a
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procurement process: First, does it achieve the business or policy goals of the purchaser
(while presenting a reasonable commercial deal for the successful bidder) and, second,
has the procurement process proceeded in a way which is fair and defensible from a legal
perspective and which will withstand public (or third party) scrutiny?
Achieving the business or policy goals of the purchaser pre-supposes that the purchaser
identifies its business and policy goals for the procurement in a clear and defined way. For
many procurements, the purchaser’s goal is clear: carry out a competitive procurement
process for the purpose of getting bidders to “sharpen their pencils”. In more complex
procurements, the goal may be to select a “strategic partner” with whom to jointly reach
a defined goal. In either case, the first step to success lies in clearly defined goals and
then an informed assessment of what model of procurement is most likely to achieve
those goals.
The second step to achieving business or policy goals is less obvious (and often ignored):
the purchaser should test how realistic its goals are. Once common mistake made by
purchasers is to ignore the realities of the marketplace and engage in the excessive use
of the leverage they have in drafting the procurement documents and, in particular, the
attached agreement. It is trite but true that procurement processes only work if bidders
are willing to participate in the process and bidders will not participate if the agreement
or procurement process is so egregiously one sided that there is no value in winning for
the bidders. This is a lesson that many drafters of procurement documents have to learn
the hard way (it is usually learned as everyone crowds around the reception desk waiting
for the bids, the submission deadline passes, and no bids arrive – it is a sick feeling that I
strongly recommend avoiding).
As to the second criteria of carrying out a procurement process that will withstand legal
and public scrutiny, while there are differences from jurisdiction to jurisdiction, fair and
defensible procurement processes usually demonstrate the following characteristics:
:: The procurement documents set out the rules of the procurement process in a
		 clear and definitive way;
:: Bidders are provided with an explicit description of the evaluation criteria that
		 will be applied to determine the successful bidder;
:: If the purchaser intends to exercise a high level of discretion or subjectivity, this
		 is disclosed to bidders (who can then choose whether or not they wish to
		 participate, given the level of discretion to be exercised by the purchaser);
:: The procurement process is conducted in a “fair” manner:
			
:: bidders have equal access to the purchaser;
			
:: bidders receive the same information and documentation;
			
:: the rules that are set out in the procurement documents are followed strictly;
			
:: purchasers and bidders avoid conflict of interest situations (such issues
				 are explicitly tested and managed/mitigated);
			
:: all evaluators are assessed for conflicts of interest and bias;
			
:: biased specifications are avoided;
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::
			
::
				
			
::
				
				

the purchaser manages/mitigates any advantages of an incumbent;
if the purchaser awards a contract, it awards to the successful bidder in
the procurement process; and
if there are mandatory requirements in the procurement documents,
bidders who do not meet the mandatory requirements are disqualified
or otherwise penalized in the procurement process.

Models of Procurement
(i) General
One of the keys to a successful procurement process is the purchaser’s understanding of the
various models available to it in carrying out a competitive procurement. Unfortunately,
in my experience, purchasers often do not make a considered decision about the model
of procurement that they intend to carry out (this may be a function of the “poor sister”
issue noted above). Procurement documents are often “Frankenstein monsters” in which
portions of a series of procurement documents used in the past are pieced together to
form a new (yet incomprehensible) set of documents. This almost inevitably results
in a procurement process that bidders find very difficult to understand. What is more
troublesome is that this inevitably results in long and confusing question and answer
processes, uncertainty about the rules of the process, multiple (often late) amendments to
the procurement documents, and , as a direct consequence, bidder submissions that are
not compliant with the indecipherable requirements of the procurement documents.
Of greater concern is that a failure to consider the various procurement models in a
deliberate way can result in the use of a procurement model that is ill-suited to the type of
commercial transaction that is the subject of the procurement. For example, while it may
be appropriate to use a traditional tender process for the construction of an office tower,
it may cause significant difficulties if the same approach is used to procure new nuclear
technology and nuclear new build: not all procurement models are suited to the acquisition
of all types of goods and services and each has its advantages and disadvantages.
In addition, there are several variations of these basic procurement models and these
variations have to be crafted very carefully. For example, in a standard request for proposal
process (with a contract attached) it is a very complex matter to determine how an
attached contract will be dealt with: Will the contract be revised during the request for
proposal process? How will input from bidders on the contract be sought and taken into
account? Does the purchaser have sufficient market understanding to draft a commercially
acceptable contract and avoid bid failure? How will the purchaser gauge the seriousness
of the comments received from bidders during the request for proposal process? How
are differences of opinion among the bidders with respect to the terms and conditions
of the contract to be taken into account? Will objections be permitted to the terms and
conditions of the contract? Will the bidders have to price their objections? If the bidders
can suggest alternatives to the terms and conditions of the contract (or take exception to
them) are their prices binding?
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(ii) Procurement Models
While there are a multiplicity of procurement models and variations of them used in
international procurement, in many international and national procurement frameworks,
some patterns begin to emerge3. The chart that follows sets out some commonly accepted
models, although it should be noted that (a) there are several variations of these models
and it is the detail of how these models are designed and implemented that is most
important, and (b) these are just the basic models:
Procurement Model: Single Source Procurement
It is a contradiction in terms to call this a “competitive” procurement model since, of
course, no competition occurs. This type of procurement is generally understood to refer
to a procurement process in which only one supplier of goods or services is sought out and
a contract is negotiated with that supplier.
While this type of procurement may be more common in the private sector, provision
is often made for this type of procurement even in the context of trade agreements and
government procurement regulations. In the public sector and in trade agreements, this
type of procurement is often limited to circumstances in which:
::
		
::
		
		
::
::
		
		
::
::

the goods or services to be purchases have an estimated value that is below a
pre-defined limit;
the goods or services are available from a particular supplier or that supplier
has exclusive rights in respect of the goods or services and no reasonable alternative or substitute exists;
the goods or services are needed on an emergency or urgent basis;
the goods or services must be purchased from a particular supplier because of
standardization or compatibility with existing goods, equipment, technology
or services;
the procurement involves research or development of a particular good or service; or
the procurement is related to national defence or national security.

Request for Proposals: (No Contract Attached)
In this type of procurement the purchaser issues a request for proposals document and
requires a submission that is most often a description of the bidder’s qualifications to
complete a particular service. Its other characteristics include:
::
::
::
::
		
::
::
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most commonly used to solicit proposals for services;
usually results in the identification of a “negotiating partner”;
a contract is usually negotiated between the parties;
price is often negotiated as part of the negotiation of the contract (and the
price bid is either an indicative price or a rate);
often preceded by a pre-qualification or short-listing process; and
sometimes used to solicit solutions to problems (for example, a request for
proposals may pose a problem (a particular jurisdiction has nuclear waste to
dispose of ) and seek a wide range of potential solutions to the problem).

This is also the type of procurement that can be used when the purchaser seeks to form a “strategic
partnership” for which it will subsequently negotiate a mutually acceptable agreement.
Request for Proposals: (Contract Attached – With or without right to object to contract terms
and conditions)
There are several variations of this approach to procurement depending on how flexible
or receptive the purchaser is to bidder comments on, or objections to, the terms and
conditions of the contract attached to the request for proposal. Indeed, determining the
degree to which the purchaser will negotiate the terms and conditions is likely the most
difficult and sophisticated part of the design of this type procurement process. Unlike the
request for proposal described above, these procurement processes are often used for both
goods and services. Prices bid are sometimes indicative and sometimes binding.
Tender: The most traditional type of procurement. Usually characterized by:
:: a fixed contract included in the tender documents;
:: a submission which is dominated by price; and
:: no negotiation of the contract attached to the tender documents.
The traditional understanding of a tender process is that it leaves only one unresolved
item between the parties – the price.
Designing a Nuclear New Build Procurement
With all of this in mind, how does a purchaser go about designing a procurement
process for nuclear new build that is likely to achieve the purchaser’s business and policy
objectives, that is conducted fairly, and, finally, that represents a reasonable commercial
result for both the purchaser and the successful bidder?
(i) Preliminary Consultation and Review
In the best of all worlds, a purchaser will begin its procurement process with a frank
consultation with prospective bidders over the state of play in international procurements
for nuclear new build. For nuclear new build, this can mean a protracted period of
research that reviews existing procurement processes as well as nuclear new build
agreement precedents. These types of preliminary review and consultation processes can
be more difficult than anticipated because they tend to be dominated by concerns over
confidentiality on the part of prospective bidders. They are also significantly affected by the
fact that it is difficult to tell if a prospective bidder is being objective about its contractual
concerns or simply engaging in advocacy of a particular chosen position. As yet, there is
no pre-established model contract for nuclear new build that has come to the fore and
which represents the “best” commercial approach and the most reasonable allocation of
risk and this adds a significant level of complication to any consultation process with
bidders. Notwithstanding these difficulties, however, a wise purchaser will engage in this
preliminary process as part of its preparation for procurement. To the extent that industry
associations can provide information to assist such reviews, procurement processes are
likely to be more successful in the future.
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(ii) Choosing a Procurement Model and Tailoring it to Nuclear New Build
Nuclear new build procurement processes are complex: the stakes are high, the competition
is fierce, the regulatory structure(s) are complex, the generation of technology is new, the
purchasers are (generally) inexperienced (having gone many years without engaging in a
new build project), the bidders are international, the politics are difficult, the magnitude
of the transaction can seriously affect the well-being of even the largest companies, the
track record for these types of transactions is still in development, risk allocation for new
build agreements is still in a state of flux, no definitive pricing model has dominated
the marketplace and it is very difficult to achieve an “apples to apples” comparison in
evaluating bidders.
Therefore, embarking on a nuclear new build procurement is, understandably, a daunting
task and choosing the model of procurement is an important step.
(iii) Single Source Procurement
For most government entities, single source procurements present political difficulties
and are often regarded suspiciously. They still take place, and are often very successful,
but many governments find them difficult to defend, both with respect to their trade
agreements and with respect to concerns over the objective assessment of whether a
competitive price has been achieved. Given the extremely high price tag for nuclear new
build, it would not be surprising for governments to move cautiously in this regard. Also,
most international “standards” for procurement and most trade agreements reserve single
sourcing as an option to be exercised only in exceptional circumstances.4 However, even
disciples of competitive procurement will acknowledge that in some circumstances a
single-source procurement can result in a good commercial deal for both the purchaser
and the supplier, particularly in complex transactions. For single source procurement to
succeed, the following issues must be dealt with:
::
		
::
		
::
		
::
		
::
		
::
		

The single source procurement must be permitted in law. This is not always the
case so purchasers (and suppliers) must tread carefully;
Purchasers (particularly government purchasers) must check applicable trade
agreements for restrictions on single source procurements;
Purchasers must be very well informed as to existing approaches to pricing and
risk allocation in the market place;
For government purchasers, there must be clear political support (which must
be explicit and public);
A third party “value for money” consultant is a key to assessing whether
“competitive” pricing is achieved; and
The purchaser must make sure its evaluation team (and the advisors supporting
it) are of equal calibre to those of the supplier.

(iv) Tender
It may be possible that at some time in the future nuclear new build projects can be
tendered. This will likely depend on the extent to which standard models for pricing
4

Ibid.
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and for risk allocation develop in the future. However, until there is considerably more
experience in nuclear new build projects (to completion) it is unlikely that public tender
processes will be the appropriate model for procurement. Tenders are best used in routine
and repeated transactions where the technical specifications are prescribed and the risk
allocation of the transaction is generally accepted by the marketplace. Procurement of
nuclear new build is almost the antithesis of this.
(v) Request for Proposals Procurement
There seems little doubt that irrespective of the various labels given to “request for
proposals” (“RFP”) processes, in the near future this is the most likely model for the
procurement of nuclear new build projects. However, RFPs take many forms and vary
significantly from procurement to procurement and a number of factors have to be
considered in engaging in this type of approach:
Contract Terms and Conditions
The most important characteristic of an RFP is whether or not bidders will be obliged to
submit their proposals (and prices) in compliance with a contract that is attached to the
RFP. There are several possible approaches:
a) Attach No Contract or Attach a Term Sheet: These are the fastest procurement
		 documents to produce since they involve only the description of the procurement
		 process (including the submission requirements for bidders) with either no or
		 only very basic contractual terms included as part of the procurement documents.
		 As a result, the purchaser is choosing a “negotiating partner”. The problem with
		 this approach for nuclear new build is that the purchaser is choosing a negotiating
		 partner based on very little information. It has not received a binding price,
		 has no idea as to an allocation of risk, and has very little information as the stan		 dard of performance that is guaranteed. Of particular importance is the fact that
		 the purchaser has let its opportunity to optimize its leverage slip away too soon.
b) Attach a Fully Developed Contract and Engage in Consultation with Bidders
		 During the Procurement Process: This allows the purchaser to maintain a
		 leverage position longer, provided that the purchaser is genuine in its interest
		 in the input of the bidders. Note that this can be very challenging: bidders are
		 highly unlikely to speak frankly and openly in front of other bidders and
		 conducting confidential meetings with bidders during a procurement process (to
		 maintain principles of fairness) can only be done in accordance with strict rules.
		 Also, both the purchaser and the bidders are faced with the difficulty of trying to
		 determine if the other party expressing a genuine concern about the attached
		 contract or is merely tabling a negotiation position. Success is dependent on
		 whether these discussions include a frank and open disclosure of priorities and
		 concerns and whether the parties actually believe the assertions of the other side.
		 Note also that this process has two possible versions: either require bidders
		 submit bids that are compliant with the finalized contract or permit bidders to
		 submit alternatives or qualifications to the contract.
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c) Attach a Fully Developed Contract, Permit Bidders to Object to Terms and
		 Conditions of the Contract: This is often a favourite of bidders because it
		 allows them to put forward a contract that they can live with, within the confines
		 of the competitive process. The difficulty with this approach for the purchaser
		 is that the resulting bids are extremely difficult to evaluate (and the evaluation is
		 difficult to defend) since an apples to apples comparison is next to impossible.
		 In addition, the binding (or non-binding) nature of the price can be problematic:
		 unless the purchaser is willing to take the revised contract as it is, it is unlikely
		 that the price is binding on the bidder. Since getting a binding price is often
		 an important goal of the procurement process, this can be problematic.
		 Occasionally, purchasers will attempt to get bidders to “price” both the purchasers
		 base contract and the bidders proposed revisions. However, pricing the bidders
		 revisions can be very difficult to do (and some revisions may have very little to
		 do with price and more to do with risk allocations that a company’s Board
		 refuses to accept).
Communications with Individual Bidders During the Procurement Process
As noted above, communications with bidders during a live procurement process can be a
risky proposition for the purchaser. This is something that bidders often do not understand;
they regularly make it clear that they find the rigidity around communications between
the purchaser and individual bidders annoying and overly bureaucratic. However, the
purchaser is at serious risk here: it cannot have unrecorded or unscheduled conversations
with individual bidders (because of the real potential for accusations of favouritism or, at
worst, corruption) and as a very practical matter, it must ensure that each bidder receives
the same information about the procurement process and the commercial transaction or
project. The further difficulty is that during the course of any interaction with bidders,
members of the purchaser’s team may develop positive or negative opinions of the bidders
team, and such opinions cannot be permitted to bias the evaluation process. Finally, the
nuclear new build sector is a close-knit one with a relatively small number of experts in
individual countries and around the world. This makes a risk of “mistakes of familiarity”
(from a communications perspective) much higher.
Notwithstanding these difficulties, well-run and carefully monitored communications
with bidders during a competitive procurement process can be extraordinarily helpful
in dealing with contractual issues and any points of clarification or contention in the
procurement process. This is particularly the case considering the complexity of nuclear
new build projects and transactions. Indeed, if the purchaser has chosen a procurement
model that will seek input on a draft contract from the bidders, these communications
are a must. Also, given the heightened concerns from the bidders about confidentiality,
discussions with the bidders about the protection of confidential information will likely
be required.
The risks inherent in communications with bidders during procurement processes can be
mitigated by applying some of the following tools/principles:
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::
		
		
		
		
		

Purchasers should engage a third party monitor5 to observe all meetings with
bidders and to ensure that all bidders receive the same information. (Even in
meetings with individual bidders, the only confidentiality that is protected
is information that is unique to the bidder and is provided by the bidder.
Information provided by a purchaser at such a meeting should be distributed
to all bidders.);

::
		
::
		
		
::

All meetings with individual bidders should be planned (to the extent possible)
and set out in the procurement documents;
All such meetings should occur at the purchaser’s place of business and the
procedural rules to apply at such meetings should be disclosed to all bidders
ahead of time; and
Minutes of all such meetings should be taken and preserved for the record.

Contact with the Media and Lobbying During a Competitive Procurement Process
While competitive procurement processes should proceed in an open and transparent
fashion, it is a procurement failure to have the evaluation of bidders conducted in the
media or to have persons other than the evaluation team attempting to influence the
outcome of the procurement process. The more controversial a procurement process,
the greater this risk. Evaluation processes must not only be unbiased, they must be seen
to be unbiased and a media circus surrounding a procurement process undermines the
appearance of equity and fairness in the process. For these reasons, purchasers should
consider “black out rules” from a communications perspective that prohibit both lobbying
and media contact during a competitive procurement.
Questions and Answers and the Clarification Process
During competitive procurement processes, particularly ones as highly technical as nuclear
new build, bidders will inevitably have questions about the procurement documents and
the procurement process. As a general rule, all questions and answers (without identifying
the party asking the question) should be shared with all bidders. However, bidders
will often have questions that may be particular to their technology, design, company
structure, or similar issues, that are legitimately confidential. As a result, in the design of
a nuclear new build procurement process, a purchaser should consider the introduction
of the concept of the “commercially confidential question” by which a bidder is permitted
to ask a question, the answer to which is provided to only that bidder. The risks here to
the purchaser are similar to those for individual meetings with bidders. However, it is
important for the purchaser to recognize the sensitivity surrounding confidentiality for
nuclear new build projects, and incorporate a way of responding to confidential questions.
Again, the use of a third party monitor can be helpful to protect all parties from abuse of
the confidential question and answer process.
5

In Canada, these are often referred to as “fairness monitors” and are used extensively by the federal government,
provincial governments and many of their agencies.
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Submission Requirements and Evaluation
One of the greatest challenges in any complex RFP process, and especially in one for
nuclear new build, is determining what the bidders are to submit in their bids and how
the submissions are to be evaluated. Indeed, this topic alone could occupy a much longer
discussion paper.
In RFPs, it is obvious that the purchaser is concerned with more than simply price: if
price was the only issue, then a tender would be the optimal procurement model. It is
more likely in a nuclear new build procurement that the purchaser is interested in a
number of diverse issues with respect to its bidders. For example:
::
::
		
		
		
		
		
::
		
		
		
::
::

What is the state of the bidders design readiness with respect to its nuclear design?
Does the bidder have the ability to meet the local regulatory requirements and/
or to assist the purchaser in getting the new facility licensed and approved by
regulators? Does the bidder have experience in successfully carrying out such
a process in other jurisdictions and can the bidder demonstrate that it has
sufficient resources to carry out such a significant regulatory process in a
reasonable time period?
Can the bidder demonstrate that it has the capability to carry out a project of the
magnitude of a nuclear new build project in the purchaser’s jurisdiction? Does
the bidder have sufficient resources in the jurisdiction? project management
skills? supply chain?
What is the bidder’s capability to meet the construction schedule?
What are the projected operating costs of the bidder’s new design?

Similarly, in a nuclear new build procurement process, evaluation is not a simple task.
Traditional systems of “scoring” of proposals may not accurately reflect the financial
consequences (in the long term) of high or low numerical scores for a bid submission.
Also, since nuclear designs require different types of facilities with different operating
and maintenance costs and different generation capacity, apples to apples comparisons are
difficult. One option is to “translate” a bidder’s scores into a comparable Levelized Unit of
Electricity Cost (“LUEC”)6 through the use of a LUEC model.
Evaluation of nuclear new build proposals is not for the faint of heart and traditional
methods of evaluation by straightforward “scoring” for quality and then adding the quality
score to the price score are really not sophisticated enough to base such a significant
expenditure on. Wise purchasers will think about evaluation extensively prior to the
issuance of their procurement documents and develop a detailed evaluation tool to guide
the evaluators.
6

A detailed description of evaluation processes, approaches to evaluation and the application of a LUEC model is
complex and beyond the realm of this discussion paper. I note for the record, however, that everything I know
about LUEC I learned from McKinsey & Co.

214

Competition and Negotiation in a Procurement Process
Traditionally, the concept of competitive procurement was actually to replace negotiation
with competition. While this may be true of relatively straightforward tender calls, the case
is not so simple in more complex procurements. This is particularly the case in jurisdictions
where procurement practices such as “Best and Final Offer” are used. However, negotiation
can be a troublesome concept in the midst of a competitive procurement. For example, it
would be clearly unfair to evaluate and negotiate simultaneously: it would be easy for an
experienced purchaser to negotiate its favoured bidder into every contract.
Similarly, while competitive negotiations are possible, and are carried out in several
jurisdictions, they run the very real risk of “bid shopping”. One potential solution is to
think of the competition as “narrowing the field” and establishing the very short list of
bidders with whom the purchaser wishes to negotiate. From there, the purchaser maintains
its leverage by keeping more than one bidder in the mix until the final deal is struck. A
series of parallel or sequential negotiation sessions structured around the same topics for
each bidder can provide both the bidder and the purchaser with a more concrete exchange
of important information about their respective commercial positions. From a practical
perspective, this may result in a better commercial transaction for both the purchaser
and the successful bidder. From a procurement perspective, in jurisdictions where strict
procurement rules apply, negotiation practices must be exercised with great caution.
Conclusions
As noted earlier, good competitive procurement processes achieve the goals of the
purchaser, result in a commercial deal that both the purchaser and successful bidder can
live with and treat all bidders in the process fairly. Achieving all three of these goals in
the complex world of nuclear new build is challenging. In these early days, I suspect that
purchasers and bidders are driving one another slightly insane, but I am hopeful that an
ongoing dialogue of the type that this discussion paper is intended to start will help both
purchasers and bidders move forward.

215

Foreign Investment in U.S. Nuclear Reactors:
Mitigation Measures to Overcome Statutory Roadblock
John E. Matthews

jmatthews@morganlewis.com
202.739.5524

www.morganlewis.com

Foreign Investment in
U.S. Nuclear Reactors
• Statutory Roadblock:
• Atomic Energy Act,
Sections 103d & 104d
“No license may be issued to
an alien or any corporation or
other entity if the Commission
knows or has reason to believe
it is owned, controlled, or
dominated by an alien, a
foreign corporation, or a
foreign government.”

2

Background
•

Early Developments
• SEFOR (1966)
• Legislative History (5% limitation removed from statute)
• Commission opines that the FOCD limitation should be “given orientation an
toward safeguarding the national defense and security.”

• General Atomics (1973)
• 50% ownership by Royal Dutch/Shell
• “AmerGen”-like Conditions

• Babcock & Wlicox – McDermott International (1982)
• Domiciled in Panama, but U.S. owned and controlled

•

Electric Industry Restructuring (1990s)
• Transition to Merchant Generation
• Opportunity for Foreign Investment

3

Current NRC Guidance & Practice
• Standard Review Plan
• 100% ownership of an operator permitted only if the foreign
domiciled company is U.S. owned and controlled
• Other levels of ownership considered; factors of concern:
• Voting control
• Foreigners holding positions as directors and executive personnel,
ability to appoint, and interlocking positions
• Foreign indebtedness

• FOCD Negation Action Plan
• Assure U.S. “control” through governance provisions
• “Operating” control is key issue
• Special Board Resolutions

4

Current NRC Guidance & Practice
(continued)
•

Regulatory Issue Summary 2000-01
• U.S. reactor licensees have obligation to report FOCD Issues
• Potential “triggers”:
• SEC Schedule 13D or 13G Reports (5+% stock ownership)
– 13G includes certification that not for purposes of changing control

• Ability to appoint directors or executive personnel
• Proposed merger with a foreign entity

•

National Industrial Security Program Operating Manual
• Governs access to classified security information
• Required for owners of reactor operators
– Not for nuclear information, but for plant security (e.g., terrorist threats)

• NISPOM Chapter 2, Section 3
• Restrictions against foreign ownership, control or influence
• Standard Form 328 Disclosures & FOCI review

5

Case Study: AmerGen
•

Joint Venture of PECO Energy & British Energy
• Formed to acquire and operate commercial nuclear reactors in the
United States

•

Governance in LLC Operating Agreement
• 6 Member Management Committee
• 3 appointed by BE (U.K. citizens), and 3 by PECO (U.S. citizen)

• Chairman appointed by PECO has “casting” vote on matters involved
nuclear safety or security
• BE retains voice (unanimous decision) in business decisions
• Annual budgets, acquisitions, mergers, dissolution, major litigation
settlements, permanent shutdown of reactors, life extension

•

BE Plays Role in AmerGen Operations
• President position held by BE executives
• Management/supervisory personnel assigned to AmerGen sites
6

Case Study: National Grid
•

National Grid acquires New England Electric System
• NEES subsidiary New England Power holds “owner” licenses
• 9.9% of Seabrook (≈110 MWe)
• 12.2% of Millstone (≈140 MWe)

• Involves 100% foreign ownership of minority owner licensee

•

Negation Action Plan
• Nuclear decision-making assigned to Subcommittee of NEP Board
• 3 directors are U.S. citizens, majority are independent

• Full Board reserves limited authority
• Closure & decommissioning or license renewal
• Sale, lease or other disposition

• Conditions imposed by litigation settlement
• All NEP Board members must be U.S. citizens
• Compliance with NRC Orders delegated to Subcommittee
7

Case Study: EDF-CEG
•

Électricité de France SA and Constellation Energy Group
• EDF to Acquire 49.99% of Constellation Energy Nuclear Group
• CENG owns and operates 5 reactor units

•

Governance of CENG (like AmerGen)
• 10 directors
• 5 appointed by EDF (French citizens); 5 appointed by CEG (U.S. citizens)

• CEG appoints Chairman, who has deciding vote on nuclear security,
safety and reliability matters (“exigent” matters)
• EDF retains voice (unanimous decision) in business decisions
• Annual budgets, acquisitions, mergers, dissolution, major litigation settlements,
permanent shutdown of reactors, life extension

• Nuclear Advisory Committee
• Independent appointees assess and annually report on FOCD issue

•

EDF Stock Ownership in CEG (9.5%)
•

Investor Agreement provides that shares are voted per Board recommendation,
except special circumstances (merger, sale, dissolution)
8

NEW BUILD IN NEW NUCLEAR MARKETS
Moderator
Mark Herlach, Partner, Sutherland, Asbill & Brennan LLP, USA
Panel
Vladimir Kuchinov, Adviser to the Director General, State Corporation Rosatom, Russia
Johan Rautenbach, Legal Adviser & Director, Office of Legal Affairs, IAEA
Joe Huse, Managing Partner, Freshfields Bruckhaus Deringer LLP, Dubai

Summary
A comparative exploration of the interests and expectations of two key external stakeholders in international New Build – the International Supply Chain. The format is a
‘compered chat show’ hosted by Mark Herlach, Partner, Sutherland, Asbill & Brennan
LLP, USA with Johan Rautenbach, Legal Adviser & Director, Office of Legal Affairs,
IAEA and Joe Huse, Managing Partner, Freshfields Bruckhaus Deringer LLP, Dubai,
a nuclear projects lawyer practising in the Middle East and North Africa. Vladimir
Kuchinov, Adviser to the Director General, State Corporation Rosatom, Russia, will also
join the guest panel to contribute on the Russian Nuclear Infrastructure initiative and USRussian Declaration on Nuclear Energy and Non-proliferation.
The key themes will be:
::
		
		
::
		
::
		
		

The variability of legal and regulatory infrastructures across markets and jurisdictions proposing ‘first time’ New Build and, in particular, the current pattern
of accession to key international conventions
The drive toward international recognition of the IAEA’s “3S’s” – Safety,
Security and Safeguards
The supply chain’s need for certainty and predictability (as to risk, cost and
investment), specifically in the fields of permitting, third party liability, waste
management solutions and funding and contractual security.
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Specific Issues for Discussion
1. What is the “minimum content” of nuclear law that each of these communities
		 needs to see and for what reasons?
2. What are the practicalities of building a new nuclear legal infrastructure in a
		 new nuclear market? (e.g. questions of manpower/resource base, promotion
		 of ‘model’ nuclear laws, adoption of foreign regimes and standards,
		 co-ordination/co-operation with neighbouring states (NB third party liability),
		 national sovereignty and economic self-determination, cross-border transport and
		 waste solutions.
3. In the area of reactor design and safety is there scope for the harmonisation
		 of permitting regimes and the concept of ‘international design assessment
		 and certification?’
4. Do the existing international and (using examples) domestic nuclear law
		 regimes pose obstacles to international development and can these all be
		 justified(e.g. non-proliferation and the development of indigenous fuel
		 supply technologies)?
5. Are there tensions between the aims and expectations of the International
		 Community and the International Supply Chain (e.g. designation of the
		 “operator”, role(s) of national nuclear authority and national regulatory body,
			
involvement of civil society and public consultation/accountability)?
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International Uranium Enrichment Centre
Project (Angarsk) and Establishment of Low
Enriched Uranium Fuel Reserve (Fuel Bank) as
Elements for Improvement of the Regime of
Nonproliferation of Nuclear Weapons
(Aspects of International Law)
V. Kuchinov
Adviser to the Director General
State Atomic Energy Corporation
(Rosatom),
Russian Federation
International Congress
Nuclear Inter Jura 2009
5 – 10.10.2009, Toronto

1

As of 1 July 2009, there were 436 commercial nuclear
power plants operating in 30 countries and in one
economy, with a total capacity of around 370 GWe.

In accordance with the forecast nuclear capacity in the
world is projected to increase by a factor of between
1.5 and 3.8 by 2050.
It means that by 2050 there might be from 600 up to
1500 nuclear power units in the world.

2

It is possible to assert that during the XXI century the
major reactor fleet will mainly consist of light water
reactors that constitute today about 80% of entire
reactor fleet.
LWR NPP operation itself does not pose proliferation
risks.

3

Facilities for uranium enrichment and spent nuclear
fuel reprocessing, related to LWR NPP fuel cycle do
pose such risks, because they may be used to
produce fissile material for nuclear weapons.
Article IV of the Non-Proliferation Treaty guaranties
“…to develop research, production and use of nuclear
energy for peaceful purposes without discrimination
and in conformity with Articles I and II of this Treaty.”,
including use of such technologies.

4

The key element is the execution of the above
mentioned inalienable right of the NPT Party only
together with obligations contained in Articles I and
II, as well as III of the Treaty, and, speaking more
broadly, with obligations related to International
Nonproliferation Regime.

5

Current international non-proliferation regime
includes:
Treaty on the Non-Proliferation of Nuclear Weapons
(NPT);
• Treaties on creation of Nuclear Weapon Free Zones
(Tlatelolco, Rarotonga, Bangkok and Pelindaba).
• IAEA Safeguards system based on its Statute (INFCIRC
66/Rev2) and NPT (INFCIRC 153 and Additional Protocol
(INFCIRC 540), as well as voluntary offer agreements;
• SC Resolution 1540;
• Arrangements in the framework of the Zanger
Commity;
• Nuclear Suppliers Group Guidelines.

6

When both Comprehensive safeguards agreement
(INFCIRC 153) and Additional protocol (INFCIRC 540)
are in force the IAEA is able to conclude that there were
no diversion of declared nuclear material from peaceful
nuclear activities, as well as no any undeclared nuclear
material or activities.
If there is only Comprehensive safeguards agreement
(INFCIRC 153) is in force the IAEA is able to conclude
that there has been no diversion of declared nuclear
material from peaceful nuclear activities.

7

International Nonproliferation Regime provides
assurance that:
• nuclear material and facilities, declared by the States
in the framework of their safeguards agreements
with the IAEA and used by them in peaceful nuclear
activity remain in peaceful nuclear activity;
• transfers of nuclear material, equipment and
technology from one country to another are
performed in accordance with mutually agreed NSG
principals and with application of the IAEA
safeguards.

8

There are additional concerns:
The first is connected with the right of the NPT Party to
withdraw from the Treaty, especially when it is done
after the State has legally obtained enrichment or
reprocessing technology.
The second appears in the absence of own enrichment
and nuclear fuel fabrication capacities where NPP
could be left without nuclear fuel due to politically
motivated rejection of supply of such fuel.

9

The Initiative of the President of the Russian
Federation, which was announced in St. Petersburg on
25 January 2006, responds to these concerns and
allows equal access for all interested parties to
peaceful use of nuclear energy provided that they
comply with nonproliferation regime requirements.

10

Other existing initiatives in the framework of the
multilateral approaches to the nuclear fuel cycle and
creation of fuel banks are also directed to remove
these concerns through decreasing stimulus of the
acquisition of sensitive technologies as well as a risk
to leave NPP without nuclear fuel due to deny of
supply on political ground.

11

The International Uranium Enrichment Centre (IUEC) has
been established in the City of Angarsk (Russian
Federation)
12

International legal basis for IUEC is:
•

•

Intergovernmental Agreement from 10.05.2007
between the Russian Federation and the Republic of
Kazakhstan, which defines the goal of the Centre,
its functioning mechanism and condition for
participation in the Centre;
Statute of the IUEC.

13

•
•
•
•

•
•

Basic principals of the IUEC
Non-discriminatory conditions for participation of all
interested countries.
Guaranteed access of the IUEC participating
countries to SWU and LEU.
Operation of IUEC is based on existing market
relations.
Transparency of the IUEC activity through IAEA
safeguards applied to nuclear material belonging to
the IUEC.
No access for the foreign participants to Russian
uranium enrichment technologies.
Creation of the IUEC may be exercised stage wise
depending on number of participating countries.
14

Functioning mechanism of the IUEC:
The IUEC is established in accordance with law of the
Russian Federation the form of an Open joint-stock
company by the authorized organizations specified in
Article 2 of the Agreement and is located in the city of
Angarsk (Russian Federation).
The benefit of participation in the IUEC:
The organizations of participating countries obtain
assured access to uranium enrichment capacities
based on governmental guaranties (intergovernmental
agreement ).

15

Participation conditions
• Compliance by the participating country with the
obligations provided by the international nuclear
weapons non-proliferation regime (Agreement,
preamble; Statute of JSC «IUEC» article 1.1);
• Intention of the participating country to develop
nuclear power, current or long-term enriched
uranium requirements for nuclear power plants,
which needs will be met by the IUEC deliveries
(Agreement, preamble );

16

Participation conditions (continuation)
• Cooperation of the participating country with the
IAEA (Agreement, article 8);
• Use of the enriched uranium produced by the IUEC
and exported from the Russian Federation for fuel
fabrication (powders, pellets, fuel assemblies) for
needs of nuclear power (Agreement, article 5);

17

IUEC was founded by the authorized organizations
of the Russian Federation (JSC «Techsnabexport»)
and the Republic of Kazakhstan (JSC NAC
«Kazatomprom») in the form of an Open Joint-Stock
company, which provides:
• IUEC’s financial independence from the state
budgets of the countries-participants;
• Shareholders rights to participate in the
management of the IUEC.

18

Process of Armenia and Ukraine joining of the IUEC
will soon be finalized.
The Centre is open for other countries to join without
any political conditions.

19

In addition to the IUEC the Government of the Russian
Federation proposed to establish a guaranteed reserve
of enriched uranium (fuel bank) at the IUEC as a
response to the initiative of the Director General of the
IAEA M. El Baradei to establish a fuel bank under IAEA
auspices.
The reserve will comprise up to 120 tons of UF6
enriched to 2.0-4.95 %.

20

Nuclear material will be under IAEA safeguards and
will be supplied upon the request of the Agency in a
situation when an enriching organization and the
market refuse to supply uranium for political reasons
to any other state that develops civil nuclear energy
and complies with its proliferation obligations.

21

International legal framework for the activities of the
reserve and if necessary removal of uranium from
the reserve is provided by two different agreements.
•

The first agreement will be concluded between the
Government of Russian Federation and the IAEA.

•

The second – between the recipient country and the
Agency.

22

IUEC and guaranteed reserve (fuel bank) chart

23

Conclusions
1. Currently an international legal basis for multilateral
approaches to nuclear fuel cycle and assured supply of
nuclear fuel to NPP is being developed.
Its establishment will contribute to the enhancement
of the international non-proliferation regime
improvement:
• Through decreasing motivation to construct national
facilities for uranium enrichment and spent fuel
reprocessing and stimulation to combine countries effort to
create international centers for uranium enrichment and
spent fuel reprocessing;
• Through increasing confidence of the countries in assured
supply of relevant services in the area of nuclear fuel cycle.

24

Conclusions (continuation)
2. The establishment of guaranteed reserve of enriched
uranium together with the IUEC activities will allow to
develop in practice the mechanism of implementation
of the guaranteed fuel supply concept and will signify a
new step in the creation of global infrastructure for
future nuclear power system, contributing to the
improvement of international regime of nonproliferation of nuclear weapons.
3. The international regime of non-proliferation of
nuclear weapons together with international
agreements in the field of nuclear safety and security
may create an international regime for safe and secure
development of nuclear power in the XXI century.
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Nuclear power new build in MENA countries
Algeria

Egypt

Iran

Turkey

 Plans to build first NPP by
2020

 First NPP under
consideration

 Bushehr NPP under
construction; operation to
start in late 2009

 Plans to build first NPP by 2016

 Proposal to build new unit
every five years

Proposals to build 10-12 more
reactors by 2020

Israel
 Site set aside
for NPP

Morocco
 Plans to build first NPP
by 2016-2017

Jordan
 Plans to build first NPP underway
 Evaluating reactor technology and potential
sites

Tunisia
Syria

 Feasibility study for an NPP
in progress

 Partly constructed reactor reportedly
destroyed in 2007 by an Israeli air strike

Libya
 Considering nuclear power

GCC

 Cooperation agreements with
France, Russia and Ukraine

 Joint program to build a NPP under
discussion

UAE
 Tender stage for first NPP

Kuwait

Oman

 Legislation being passed
to establish a national
nuclear energy commission

Considering nuclear
power

 Envisages a fleet of
approximately 14 NPPs; three
operational plants by 2020
Bilateral nuclear energy
co-operation agreements signed
with the US, Japan, South Korea,
the UK
and France

Saudi Arabia
 Plans to build NPP under discussion

Has a preparatory
committee for nuclear
energy
Bahrain

Qatar
 Currently considering NPP

 Considering nuclear energy option
 Established a national committee for the
peaceful use of nuclear energy
 Commencing site evaluation
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Are there tensions between the aims and expectations of the
international community, the domestic purchaser and the
international supply chain?

International
Community

Three sets
of interests
Domestic
purchaser

International
supply
chain

The Globalization of the Nuclear Industry
and the Impact of Nuclear Export Controls
Daniel Stenger, Ajay Kuntamukkala and Darshak Dholakia1

As a result of renewed interest in nuclear power in the United States and worldwide
along with an increasingly global supply chain for nuclear power generation and nuclear
fuel cycle activities, compliance with U.S. and non-U.S. export control laws is a critical
issue for the nuclear industry. Driven by growing concerns regarding the proliferation of
nuclear weapons, governments increasingly are focusing on the enforcement of nuclear
export controls and preventing the spread of technology that can contribute to nuclear
weapons programs. These laws and regulations may impact the ability of U.S. and non-U.S.
companies to conduct certain types of nuclear activities, depending on the nature of the
activities and the countries involved. As a result, companies contemplating nuclear power
projects should be aware of both international nuclear control regimes and U.S. export
controls, and should implement policies and procedures designed to ensure compliance
with these laws.
Section I of this paper provides a background on the increasing impact of nuclear export
controls. Section II addresses multilateral arrangements that have been established to prevent
proliferation of nuclear technology. Section III discusses bilateral agreements for peaceful
nuclear cooperation required by the United States. Section IV sets forth an overview of the
U.S. laws and regulations designed to control the export and import of nuclear materials,
equipment, and technology. Finally, Section V describes the types of compliance best practices that companies implement to adhere to nuclear export control laws.
Background and Impact of Nuclear Export Control Laws and Regulations
With the increasing globalization of the nuclear power industry, both U.S. and non-U.S.
companies should be aware of the restrictions imposed on their operations by nuclear
1

Daniel Stenger is a partner at Hogan & Hartson LLP and a member of the firm’s Energy practice group. Ajay
Kuntamukkala is a partner at Hogan & Hartson LLP and a member of the firm’s International Trade practice
group. Darshak Dholakia is an associate at Hogan & Hartson LLP and a member of the firm’s International
Trade practice group.
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export control laws. For example, interest in nuclear power in markets outside of the
United States is growing at an unprecedented rate, and U.S. reactor and component
vendors, fuel suppliers, and service providers are looking to international markets to drive
the growth of their businesses. At the same time, international vendors and suppliers are
expanding activities in the United States and are seeking to supply non-U.S. technology,
equipment, and services to the U.S. market. In addition, the lack of sufficient skilled
U.S. workers is prompting U.S. utility companies, reactor vendors, and engineering and
construction firms to seek non U.S. workers.
In each of these situations, nuclear export control laws may impose restrictions on the
manner in which these activities may be carried out, both within the United States and
abroad. For example, the United States has a complex system of nuclear export controls,
with multiple agencies, including the Nuclear Regulatory Commission, the Department
of Energy, the Department of Commerce, and the Department of State, involved in the
regulation and approval of exports, reexports and transfers of nuclear-related commodities,
technology, and services. Each agency has its own set of regulations and procedures
governing certain activities of U.S. companies, as well as of non-U.S. companies doing
business in the United States or dealing with U.S.-origin items or technology globally.
These laws and regulations directly impact the ability of a U.S. company to engage in
certain types of nuclear activities abroad, and also may restrict the ability of a foreign
company to supply materials to the U.S. market or otherwise conduct business in the
United States. U.S. firms also may be restricted from hiring certain foreign nationals for
positions that involve access to nuclear technology. The nuclear industry, therefore, must
be aware of these regulations and should implement compliance programs to mitigate
risk in an increasingly complex regulatory environment.
Multilateral Arrangements
A number of multilateral arrangements have been established to prevent the proliferation
of nuclear weapons technology. These treaties, agreements, and arrangements impose
obligations on participating governments to implement export controls to regulate
the export or transfer of sensitive nuclear technology that can be used to develop or
manufacture nuclear weapons. These regimes are the basis for a member country’s
export controls on sensitive nuclear technology and help to harmonize export control
requirements across member countries.
A. Nuclear Non-Proliferation Treaty
The Nuclear Non-Proliferation Treaty (“NPT”) is the bedrock of the international nuclear
non-proliferation regime. Originally opened for signature in 1968, 189 countries are now
party to the treaty. Only four recognized sovereign states are not party to the treaty: India,
Israel, North Korea, and Pakistan.
The treaty permits signatories to develop nuclear power for peaceful purposes but
limits nuclear weapons to five nuclear weapons states: the United States, the United
Kingdom, France, China, and Russia. Directly or indirectly providing any other state
with nuclear weapons technology is prohibited. Transfers of nuclear equipment, materials
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or technology for peaceful purposes (e.g., civil power generation) is permitted, provided
that the recipient country has appropriate safeguards to prevent the materials from being
redirected to military uses.
B. International Atomic Energy Agency (“IAEA”) Safeguards Agreements
IAEA Safeguards Agreements are negotiated between the IAEA and each member state
of the NPT. These agreements specify in detail the appropriate safeguards required by the
NPT before a country can receive peaceful nuclear technology. At present, only 26 NPT
members have not brought a Safeguards Agreement into force.
Though each country negotiates the Safeguards Agreement with the IAEA individually,
these agreements generally require a state to implement a reporting system for all
nuclear materials in country and to permit inspections of nuclear facilities. The IAEA
also recently developed an Additional Protocol which strengthens both the reporting
requirements and the inspection systems. The Protocol adds that states may voluntarily
report all imports and exports of nuclear materials to the IAEA. As a nuclear weapons
state, the United States is not required by the NPT to abide by a Safeguards Agreement
as a condition to receiving nuclear materials. However, it has voluntarily adopted both an
IAEA Safeguards Agreement and the Additional Protocol.
C. Zangger Committee
The Zangger Committee is an informal grouping of 37 countries2 who meet to interpret
what materials fall under the NPT’s aegis. Specifically, the Committee publishes a Trigger
List of materials that are “especially designed or prepared equipment or material for the
processing, use or production of special fissionable material” under the NPT. 3
The Committee has published a set of “understandings” that form the basis for the
Committee’s guidelines, including that special fissionable material exported to nonnuclear weapon states who are not party to the NPT will not be diverted to make a
nuclear bomb and will be subject to the conditions of an IAEA Safeguards Agreement.
Additionally, the Committee requires that no such material should be re-exported to a
non-nuclear weapon state who is not a party to the NPT unless the recipient state accepts
such safeguards. While the Committee is an informal grouping whose pronouncements by
themselves have no binding effect on member states, its guidelines have been implemented
in domestic law by a number of countries, including the United States.
D. Nuclear Suppliers Group
The Nuclear Suppliers Group (“NSG”) is a group of 46 nuclear supplier countries,4
2

3
4

Argentina, Australia, Austria, Belgium, Bulgaria, Canada, China, Croatia, Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, Kazakhstan, Republic of Korea, Luxemburg,
The Netherlands, Norway, Poland, Portugal, Romania, Russian Federation, Slovakia, Slovenia, South Africa,
Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom and United States of America.
Nuclear Non-Proliferation Treaty, art III.2, July 1, 1968.
Argentina, Australia, Austria, Belarus, Belgium, Brazil, Bulgaria, Canada, China, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan,
Kazakhstan, Republic of Korea, Latvia, Lithuania, Luxembourg, Malta, Netherlands, New Zealand, Norway,
Poland, Portugal, Romania, Russian Federation, Slovakia, Slovenia, South Africa, Spain, Sweden, Switzerland,
Turkey, Ukraine, United Kingdom and the United States.
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including the United States, who have voluntarily agreed to establish guidelines to
coordinate their nuclear export controls. NSG members are expected to forgo nuclear
trade with governments that do not abide by international measures and inspections
designed to prevent the development of nuclear weapons. For nuclear trade with countries
that have such safeguards, the NSG has two sets of guidelines, one governing materials
and technology specifically designed for nuclear use, and the other governing dual-use
materials and technology. These guidelines are implemented through domestic law, and
each country maintains the right to make its own decisions regarding export applications.
Part 1 of the NSG Guidelines governs the export of materials and technology that are
especially designed or prepared for nuclear use. These items include: (i) nuclear materials;
(ii) nuclear reactors and related equipment; (iii) non-nuclear material for reactors; and (iv)
plants and equipment for the reprocessing, enrichment and conversion of nuclear material
and for fuel fabrication and heavy water production. Part 1 of the NSG Guidelines also
controls the technology associated with each of these items.
Part 2 of the NSG Guidelines governs the export of non-nuclear dual-use materials
and technologies that are not especially designed or modified for nuclear use. However,
these items can make a substantial contribution to nuclear fuel cycle or nuclear explosive
activities despite being designed primarily for legitimate civilian applications.
E. Wassenaar Arrangement
The Wassenaar Arrangement, formally established in 1996, is a voluntary export control
regime with forty members5 that targets conventional weapons and dual-use technologies
and goods that could contribute to a government’s military capabilities. The Arrangement’s
primary activity is to encourage information exchanges and notifications on a state’s
export activities relating to items on the Arrangement’s control lists. The members of the
Arrangement have promulgated a Dual-Use Goods and Technologies List, which contains
items that are used in a range of commercial and industrial applications, including in civil
nuclear-related activities.
The decision to transfer or deny transfer of any item is the sole responsibility of each
member. All measures with respect to the Arrangement are taken in accordance with
national legislation and policies and are implemented on the basis of national discretion.
The United States has incorporated the Wassenaar Arrangement’s Dual-Use Goods
and Technologies List into the Department of Commerce’s Commerce Control List, as
discussed in more detail below.
F. Convention on the Physical Protection of Nuclear Materials
The Convention on the Physical Protection of Nuclear Materials requires that states
physically protect nuclear materials in a wide variety of situations. Annex I of the
5

Argentina, Australia, Austria, Belgium, Bulgaria, Canada, Croatia, the Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Russia, Slovakia, Slovenia, South Africa,
Republic of Korea, Spain, Sweden, Switzerland, Turkey, Ukraine, the United Kingdom, and the United States.
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Convention lists the level of protection required in specific situations. The Convention
also mandates that certain acts be made crimes in domestic law and details procedures for
cooperation among states in the event of a violation. The Convention has 141 members6,
including the United States.
Section 123 Agreements
Under Section 123 of the U.S. Atomic Energy Act, all significant U.S. nuclear cooperation
with other countries requires the implementation of a peaceful nuclear cooperation
agreement prior to any significant transfer of nuclear material, equipment, or components.
These so-called “Section 123 agreements” do not guarantee that such cooperation will
take place or that nuclear material will be transferred. Instead, they establish the legal
framework for significant civil nuclear cooperation with other countries and also allow the
United States to collaborate with other nations in technical exchanges, scientific research,
and safeguards discussion. Exports of nuclear material, equipment or technology require
specific export licenses or other authorizations from the Nuclear Regulatory Commission
(“NRC”) or the Department of Energy.
The United States has entered into bilateral agreements for peaceful nuclear cooperation
with 21 countries, in addition to an agreement with the European Atomic Energy Community (composed of 27 European countries)7. Though Section 123 agreements are negotiated individually, all such agreements require the recipient country to adhere to specific
non-proliferation conditions, including:
::
		
::
		
::
		
::
		
		
::
		
		
::
		
::
		
		
6
7

a guaranty by the cooperating state that all safeguards set forth in the
agreement will be maintained with respect to all nuclear materials;
a condition of continued U.S. nuclear supply that non-nuclear weapons states
maintain IAEA safeguards with respect to all nuclear materials;
except in a few specified circumstances, a guaranty by a cooperating party that
no nuclear materials or technologies be used to develop or make a nuclear weapon;
except in a few specified circumstances, a right to the return of any transferred
nuclear materials in the event of the cooperating country withdrawing from
its IAEA Safeguards Agreement or detonating a nuclear weapon;
a guaranty that any sensitive nuclear material or information will not be transferred by the cooperating state to any person beyond the control of the
cooperating state without the consent of the United States;
a guaranty by the cooperating state to maintain adequate physical security of
nuclear materials;
except in a few circumstances, a guaranty by the cooperating state that it will
not enrich or otherwise alter any transferred nuclear material without the
consent of the United States;

For a full list, see International Atomic Energy Agency, Convention on the Physical Protection of Nuclear
Material, www.iaea.org/Publications/Documents/Conventions/cppnm_status.pdf (last visited on August 12, 09).
For a full list, see the Department of Energy, “123 Agreements for Peaceful Cooperation,”
http://nnsa.energy.gov/nuclear_nonproliferation/123_agreements_peaceful_cooperation.htm (last visited on
Aug. 12, 09).
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::
		
::
		
		

except in a few circumstances, a guaranty by the cooperating state that it will
not store transferred nuclear material in any facility not approved by the U.S.;
except in a few circumstances, a guaranty by the cooperating state that any
material produced pursuant to the section 123 agreement will be subject to the
requirements of the agreement.8

The United States has most recently completed Section 123 agreements with the United
Arab Emirates (signed on January 15, 2009 but not yet implemented by Congress) and
with India (signed on October 10, 2008 and implemented shortly thereafter after being
reviewed by Congress). The agreement with India is of particular note because of India’s
continuing refusal to sign the NPT, making it the only non-NPT country to have an
agreement for nuclear cooperation with the United States. The U.S.-India Section 123
agreement grants the United States an absolute right to terminate cooperation with India,
with suspension of cooperation occurring immediately and formal termination following
a year later. Moreover, the United States can demand the return of all equipment and fuel
provided in the past. The agreement also includes India’s obligation to accept international
inspection of its civil nuclear facilities.
U.S. Export Controls
The U.S. Government regulates the export of civil nuclear reactors, equipment, components,
and related technology, including the provision of assistance to foreign parties with
regard to this technology or the release of nuclear-related technology to foreign persons
in the United States, pursuant to a patchwork of regimes administered by the NRC, the
Department of Energy, the Department of Commerce, and the State Department.
Generally, exports and imports of nuclear reactors, equipment, components, and materials
are regulated by the NRC, while the exports of technology and technical assistance related
to these reactors, equipment, components, and materials are governed by the Department
of Energy. In addition, exports of certain “dual-use” items, including technology controlled
for nuclear nonproliferation reasons, are governed by the Department of Commerce.
Exports of commodities and technology related to the design, development, manufacture,
and testing of nuclear weapons, as well as commodities and technology related to naval
nuclear reactors, are controlled by the Department of State. Penalties for violations of the
export control laws are severe and consist of both civil and criminal penalties.
The U.S. nuclear export control regime is complex, and the relevant regulations do not
clearly define each agency’s jurisdiction over certain nuclear-related items. For example,
items that are used in the balance of plant of a nuclear power reactor may be subject to
control by either the NRC or Commerce Department, and the related technology may
be controlled by either the Department of Energy or Commerce Department. Of special
importance is whether the nuclear-related equipment or technology has been “especially
designed, modified or adapted for use” for nuclear reactors or nuclear fuel cycle facilities.
Depending on which agency has jurisdiction, a license or other authorization may be
required prior to export/transfer of controlled items or technology. Government agencies
8

Id.
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can help resolve these issues, but often require detailed specifications and information
regarding the items at issue.
A. Nuclear Regulatory Commission
The NRC regulates the export and import of nuclear reactors, fuel cycle plants, equipment
and material under regulations in 10 C.F.R. Part 110. The NRC does not regulate the
technology or technical assistance related to these items, which is under the jurisdiction
of the Department of Energy (see Section IV.B below). In general, the NRC requires
that an export license be obtained for the export of specified reactors, plants, related
components, equipment or nuclear materials. More specifically, the NRC requires licenses
for the export of the following types of equipment and materials:
:: Nuclear reactors and especially designed or prepared equipment and
components for nuclear reactors (see definitions as discussed below);
:: Plants for the separation of isotopes of uranium (source material or special
		 nuclear material) and enrichment, including gas centrifuge plants and gaseous
		 diffusion plants;
:: Plants for the separation of the isotopes of lithium and especially designed or
		 prepared assemblies and components for these plants;
:: Plants for the reprocessing of irradiated nuclear reactor fuel elements and
		 especially designed or prepared assemblies and components for these plants;
:: Plants for the fabrication of nuclear reactor fuel elements and especially
		 designed or prepared assemblies and components for these plants;
:: Plants for the conversion of uranium and plutonium and especially designed or
		 prepared assemblies and components for these plants;
:: Plants for the production, separation, or purification of heavy water, deuterium,
		 and deuterium compounds and especially designed or prepared assemblies and
		 components for these plants;
:: Certain plants for the production of special nuclear material ;
:: Special nuclear material;
:: Source material;
:: Byproduct material;
:: Deuterium;
:: Nuclear grade graphite for nuclear end use.
The NRC regulations specifically state that dual-use items are under the export licensing
authority of the Department of Commerce.
For purposes of Part 110, the NRC defines a “nuclear reactor” as “an apparatus, other than
an atomic weapon or nuclear explosive device, designed or used to sustain nuclear fission
in a self-supporting chain reaction.” Appendix A of Part 110 provides an illustrative list
of nuclear reactor equipment that is subject to NRC export licensing. The list includes
reactor pressure vessels, reactor pressure tubes, reactor internals, and any other components
especially designed or prepared for use in a nuclear reactor or in any of the components
described in Appendix A.
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In addition, the NRC licenses the import of the following items:
:: Production and utilization facilities,
:: Special nuclear material,
:: Source material, and
:: By-product material.
The NRC issues two types of export licenses: a general license and a specific license. A
general license authorizes selected exports or imports of nuclear material or equipment
without the need to file a specific license application or for the NRC to issue a licensing
document to a particular person or entity. A general license is available for the export of
certain materials, including special nuclear material, source material, byproduct material,
and deuterium, if the material is below specified quantities, is provided in certain forms
and/or as contained in consumer products, and is not provided to certain restricted or
embargoed countries. A general license is also available for exports of certain nuclear
reactor components to designated eligible recipient countries. Persons or entities using
NRC general licenses are subject to certain conditions, and may be required to submit
annual reports to the NRC, depending on the nature of the export.
Exports of the materials and commodities listed above that are not eligible for a general
license require a specific license from the NRC. A specific license may be obtained by
submitting NRC Form 7 and supporting documents, including certain details regarding
the proposed export transaction. The application must be signed by an authorized
representative of the exporting company, and must be accompanied by a processing fee
(which ranges from $300 to over $12,000 depending on the nature of the export). Specific
license applications are reviewed based on certain criteria listed in 10 C.F.R. §110.42 of
the NRC regulations. Certain applications may be referred to other Executive Branch
agencies, including the Department of Energy, for further review and recommendations.
In addition, specific license applications are subject to public review and involvement. These
applications are made available to the public on the Internet and through publication in
the Federal Register, and the public may submit comments within 30 days of publication
and in some cases request a hearing.
Finally, retransfers of the materials listed above must be authorized by the Department of
Energy, unless the export to the new destination is authorized under an existing specific
license, general license, or exemption.
B. Department of Energy
Under its Part 810 regulations, the Department of Energy administers controls over the
export of technology related to “special nuclear material,” which is defined as plutonium,
uranium-233 or uranium enriched above 0.711 percent by weight in the isotope
uranium-235. This authority is interpreted broadly to include technology and assistance
related to nuclear reactors and other nuclear fuel cycle facilities for: fluoride or nitrate
conversion; isotope separation (enrichment); the chemical, physical or metallurgical
processing, fabricating, or alloying of special nuclear material; production of heavy water,
zirconium, nuclear-grade graphite, or reactor-grade beryllium; production of reactor226

grade uranium dioxide from yellowcake; and certain uranium milling activities. The
export of equipment and materials related to this technology is subject to the jurisdiction
of the NRC (as discussed in Section IV.A above).
The Department of Energy regulations provide for both general and specific authorizations
of exports.
1. General Authorizations
The Department of Energy provides general authorization for certain exports that do not
involve “sensitive nuclear technology.” “Sensitive nuclear technology” is defined as any
information (including information incorporated in a production or utilization facility
or important component part thereof ) which is not available to the public and which
is important to the design, construction, fabrication, operation, or maintenance of a
uranium enrichment or nuclear fuel reprocessing facility or a facility for the production
of heavy water, but does not include Restricted Data controlled pursuant to Chapter 12
of the Atomic Energy Act (Restricted Data is licensed by the Department of State). The
information may take a tangible form such as a model, prototype, blueprint, or operation
manual, or an intangible form such as technical services.
Technology transfer that is generally authorized and does not require specific approval
from the Department of Energy prior to transfer includes:
a) Furnishing public information as defined in 10 C.F.R. §810.3;
b) Furnishing information or assistance to prevent or correct a current or
		 imminent radiological emergency posing a significant danger to the health and
		 safety of the off-site population, provided the Department of Energy is notified
		 in advance and does not object;
c) Furnishing information or assistance, including through continuing programs,
		 to enhance the operational safety of an existing civilian nuclear power plant in
		 a country listed in 10 C.F.R. §810.8(a) or to prevent, reduce, or correct a
		 danger to the health and safety of the off-site population posed by a civilian
		 nuclear power plant in such a country, provided the Department of Energy is
		 notified in advance by certified mail, return receipt requested, and approves the
		 use of the authorization in writing;
d) Implementing the Agreement between the United States of America and the
		 International Atomic Energy Agency for the Application of Safeguards in the
		 United States;
e) Participation in exchange programs approved by the Department of State in
		 consultation with the Department of Energy;
f ) Participation approved by a U.S. Government agency in IAEA programs,
		 and activities of IAEA employees whose employment was approved by the
		 U.S. Government;
g) Participation in open meetings as defined in 10 C.F.R. §810.3 that are spon		 sored by educational, scientific, ortechnical organizations or institutions; or
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h)

Otherwise engaging directly or indirectly in the production of special nuclear
material outside the United States in ways that: (1) do not involve any of the
countries listed in 10 C.F.R. §810.8(a)9; and (2) do not involve production
reactors, accelerator-driven subcritical assembly systems, enrichment, reprocessing, fabrication of nuclear fuel containing plutonium, production of heavy
water, or research reactors, or test reactors, as described in 10 C.F.R. §810.8 (c)(1)
through (6). In sum, this provision permits the export of civil nuclear power
generation technology under a general license to all countries except those
subject to restriction under Section 810.8(a)9.

Exports permitted under a general authorization do not require the submission of an
application to the Department of Energy, but advance notification to the Department of
Energy may be required depending on the nature of the activities at issue.
2. Specific Authorizations
A specific authorization is required for the export of all other technology under the
jurisdiction of the Department of Energy that is not eligible for a general authorization.
This includes:
a) Engaging directly or indirectly in the production of special nuclear material in
		 certain countries, including non-nuclear-weapon states that do not have full		 scope IAEA safeguards agreements in force.
b) Providing “sensitive nuclear technology” for an activity in any foreign country.
c) Engaging in or providing assistance or training in any of the following activities
		 with respect to any foreign country:
			
1) designing production reactors, accelerator-driven subcritical assembly
				 systems, or facilities for the separation of isotopes of source or special
				 nuclear material (enrichment), chemical processing of irradiated special
				 nuclear material (reprocessing), fabrication of nuclear fuel containing
				 plutonium, or the production of heavy water;
			
2) constructing, fabricating, operating, or maintaining such reactors,
				 accelerator-driven subcritical assembly systems, or facilities;
			
3) designing, constructing, fabricating, operating or maintaining components
				 especially designed, modified or adapted for use in such reactors, accel				 erator-driven subcritical assembly systems, or facilities;
			
4) designing, constructing, fabricating, operating or maintaining major
				 critical components for use in such reactors, accelerator-driven subcritical
				 assembly systems, or production-scale facilities;
9

These restricted countries include: Afghanistan, Albania, Algeria, Andorra, Angola, Armenia, Azerbaijan,
Bahrain, Belarus, Benin, Botswana, Burkina Faso, Burma (Myanmar), Burundi, Cambodia, Cameroon, Cape
Verde, Central African Republic, Chad, China, Comoros, Congo (Zaire), Cuba, Djibouti, Equatorial Guinea,
Eretria, Gabon, Georgia, Guinea, Guinea-Bissau, Haiti, India, Iran, Iraq, Israel, Kazakhstan, Kenya, North
Korea, Kuwait, Kyrgyzstan, Laos, Liberia, Libya, Macedonia, Mali, Marshall Islands, Mauritania, Micronesia,
Moldova, Mongolia, Mozambique, Niger, Oman, Pakistan, Palau, Qatar, Russia, Rwanda, Sao Tome and
Principe, Saudi Arabia, Seychelles, Sierra Leone, Somalia, Sudan, Syria, Tajikistan, Tanzania, Togo,
Turkmenistan, Uganda, Ukraine, United Arab Emirates, Uzbekistan, Vanuatu, Vietnam, Yemen, and Yugoslavia.
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5) designing, constructing, fabricating, operating, or maintaining research
				 reactors, test reactors or subcritical assemblies capable of continuous
				 operation above five megawatts thermal; or
			
6) training in the aforementioned activities.
Applications for specific authorization must be submitted to the Department of Energy,
and should include a description of all the parties to the transaction, certain corporate
information, and a detailed description of the proposed activities. Department of Energy
may approve an application if it decides, with the concurrence of the Department of State,
Department of Commerce, NRC, and Department of Defense, that the application is not
inimical to the interest of the United States. In making this determination, the Department
of Energy may take into account the following factors:
::
		
::
		
		
::
		
::
		
::
::
::
::
		
		

Whether the United States has an agreement for nuclear cooperation with the
nation or group of nations involved;
Whether the country involved is a party to the NPT, or a country for which
the Treaty for the Prohibition of Nuclear Weapons in Latin America (Treaty
of Tlatelolco) is in force;
Whether the country involved has entered into an agreement with the IAEA
for the application of safeguards on all its peaceful nuclear activities;
Whether the country involved, if it has not entered into such an agreement,
has agreed to accept IAEA safeguards when applicable to the proposed activity;
Other nonproliferation controls or conditions applicable to the proposed activity;
The relative significance of the proposed activity;
The availability of comparable assistance from other sources; or
Any other factors that may bear upon the political, economic, or security
interests of the United States, including U.S. obligations under international
agreements or treaties.

After a specific license is granted, there may be additional reporting obligations concerning
the authorized activities. In addition, the public can request a copy of the Department of
Energy’s determination with regard to the application, unless the applicant requests an
exemption from public disclosure.
C. Department of Commerce
Under the Export Administration Regulations (“EAR”), the Department of Commerce has
jurisdiction over the export of certain dual-use commodities, software, and technology that
could be of significance for nuclear explosive purposes. The Commerce Department does
not have jurisdiction over commodities, software and technology that are controlled by other
agencies, such as the Department of Energy or the NRC. In addition, unlike Department
of Energy’s Part 810 regulations, the Commerce Department exercises jurisdiction over
foreign technology if that technology enters the United States. As a result, in addition to
any U.S.-origin technology, any foreign technology that enters the United States and is
then transferred out of the United States or to foreign persons must be reviewed under the
EAR to determine whether any licenses from the Commerce Department are required.
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In particular, the Department of Commerce has jurisdiction over certain “dual-use” items,
including equipment, materials, parts, components, software, and technology that could be
used in nuclear-related activities. With regard to nuclear power plants, the Department of
Commerce generally controls items used in the “balance of the plant,” certain safety items,
and items used in the general infrastructure of the plant. For example, Category 2 of the
Commerce Control List includes certain valves controlled for nuclear nonproliferation
reasons (Export Control Classification Number (“ECCN”) 2A226), “generators and other
equipment specially designed, prepared, or intended for use with nuclear plants” (ECCN
2A290), and “equipment, except items controlled by 2A290, related to nuclear material
handling and processing and to nuclear reactors” (ECCN 2A291). The technology and
information related to the development, production, or use of these items are controlled
under ECCNs 2E001, 2E002, 2E201, and 2E290.
These items and the related technology may require export licenses from the Department
of Commerce depending on the country of destination, the end-user, the nature of enduse, and the nature of the commodities, software, or technology at issue. In addition, the
EAR prohibit without a license exports or reexports of any item subject to the EAR
(regardless of its classification) to most counties10 if the exporter knows or has reason to
know at the time of export that: (1) the items at issue will be used in nuclear explosive
activities; (2) unsafeguarded nuclear activities; or (3) any safeguarded or unsafeguarded
nuclear fuel cycle activities.
D. Department of State
The Department of State has jurisdiction over any items, components, materials,
and technology related to the design, development, fabrication, or testing of nuclear
weapons or nuclear explosive devices. The State Department also controls naval nuclear
propulsion plants, and any components, parts, and equipment used in such plants. Goods
and technology related to civil nuclear power programs generally do not fall under the
jurisdiction of the Department of State.
Compliance Best Practices
Due to the complexity of the multilateral and domestic regimes governing the export of
nuclear-related goods and technology, companies should implement effective compliance
programs to identify and address potential areas of concern at an early stage. In addition
to helping a company avoid violations of export control laws, an effective compliance
program also is considered to be a strong mitigating factor in any enforcement action in
the event that a violation occurs.
At a minimum, a compliance program designed to ensure compliance with nuclear (and
other) export control laws should include:
10 Countries not subject to the EAR’s nuclear end-use controls include: Australia, Austria, Belgium, Canada,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, Netherlands, New
Zealand, Norway, Portugal, Spain, Sweden, Turkey, and the United Kingdom.
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::
		
::
::
		
		
::
::
::
::
::

Written statement of management commitment to compliance with export
control laws;
Assignment of export control compliance personnel and responsible officials;
Export control compliance operational procedures/manual (e.g., procedures
for classification, restricting access to controlled technology, and screening
transactions, customers, and others parties);
Compliance training and education;
License application and implementation process;
Policy and procedures regarding recordkeeping;
Internal audit function; and
Policy and procedures for handling suspected violations.

A company also should ensure that its compliance program includes procedures for
addressing so-called “deemed exports,” the concept that the transfer of technology or
source code or provision of services to a non-U.S. person in the United States is “deemed”
to be an export to that person’s home country.11 Depending on the nationality of a
company’s foreign national employees and the nature of the technology being released
to the foreign employee, a license or other authorization may be required from the U.S.
Government. Companies involved in the nuclear industry also should screen contractors,
affiliates, suppliers, and customers to confirm that the release of controlled technology or
services to these entities or individuals is consistent with U.S. law.
11 Under the export control laws, a U.S. person is defined as (1) U.S. citizen; (2) a U.S. legal permanent resident
(“green card” holder) (H-1B and L visa holders do not qualify); or (3) a U.S. corporation, partnership, trust,
society or other entity incorporated or organized to do business in the United States.

231

Foreign Investment in U.S. Nuclear
Reactors: Mitigation Measures to
Overcome Statutory Roadblock
John E. Matthews, Goud P. Maragani & Esther K. Park

Introduction
This article highlights the possibilities for investment by foreign companies in the
commercial nuclear power industry of the United States,1 notwithstanding provisions
of the Atomic Energy Act of 1954, as amended (“AEA”), which prohibit the issuance
of a reactor license to a person or entity that is subject to foreign ownership, control
or domination (“FOCD”).2 Specifically, this article examines the restrictions on foreign
investment in U.S. commercial nuclear power plants and how transactions involving
foreign interests in U.S. commercial nuclear power plants have been structured to facilitate
approval by the U.S. Nuclear Regulatory Commission (“NRC”). It provides a description
of foreign investments that have been approved by the NRC since the issuance of the
NRC’s Standard Review Plan on Foreign Ownership, Control and Domination in 1999,
including the anticipated NRC approval of the investment of Électricité de France
SA (“EDF”) in the nuclear power generation assets of Constellation Energy Group
(“CEG”). As discussed below, the anticipated approval of the EDF investment signals a
reaffirmation of prior precedent that foreign companies can make very significant (50%)
investments in an American company’s nuclear assets, as long as an appropriate negation
action plan is implemented.
As noted in a previous article,3 two significant factors in the U.S. commercial nuclear
industry suggest a greater opportunity for foreign investment in the U.S. nuclear energy
sector. First, the U.S. commercial nuclear industry has significantly improved its safety
1

2
3

Investment opportunities in the U.S. commercial nuclear power industry represent an area of sound business
expansion for multinational corporations. Not only is the U.S. commercial nuclear industry one of the mature
commercial nuclear power industries in the world, the U.S. industry’s commercial nuclear power plants have
been run safely and well and have been profitable for over 30 years.
42 U.S.C. §§ 2133(d), 2134(d).
John E. Matthews, “Foreign Investment in U.S. Nuclear Generating Assets: Mitigation of Barriers Presents
Opportunity,” EUROPEAN ELECTRIC UTILITY REVIEW (April 2004). Available at morganlewis.com.
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performance, which has led to fewer unplanned shutdowns, as well as increased utilization
rates and profitability. Second, the NRC’s oversight process has stabilized and as noted
herein, foreign investment in the U.S. commercial nuclear power industry has been
approved regularly by the NRC, when appropriate mitigation measures are implemented.
Both of these factors suggest an opportunity for foreign corporations and other entities
to invest in the U.S. commercial nuclear power industry when appropriate mitigation
plans are put in place. Furthermore, British Energy plc’s 50% investment in AmerGen,
the value of which more than doubled over a four year period, shows the potential for
investment growth from investing in the U.S. commercial nuclear power industry. In light
of the anticipated approval of EDF’s investment in CEG’s commercial nuclear power
plant assets, there appears to be expanding opportunities for foreign companies to invest
in the U.S. commercial nuclear power industry, as long as investments are appropriately
structured and sufficient negation action plans are implemented.
II Foreign Ownership and Control Restrictions for U.S. Nuclear Power Plants
A. Applicable Statutory and Regulatory Provisions
The AEA establishes the NRC licensing requirements associated with ownership and/or
operation of commercial nuclear power reactors in the United States. Specifically, Section
101 of the AEA states:
It shall be unlawful . . . for any person within the United States to
transfer or receive in interstate commerce, produce, manufacture,
acquire, possess, use, import or export any utilization or production
facility except under and in accordance with a license issued by the
Commission pursuant to Section 103 or 104.
42 U.S.C. § 2131; see also 10 CFR § 50.10(a). In the case of nuclear power reactors
(i.e., utilization facilities),4 the NRC has interpreted this provision to include not only
the operator of the reactor, but also each owner of an undivided interest in the reactor. See
Pub. Serv. Co. of Indiana, Inc. (Marble Hill Nuclear Generating Station, Units 1 and 2),
ALAB-459, 7 NRC 179, 198-201 (1978). As such, the NRC historically has required
each of the co-owners of a jointly-owned nuclear utilization facility to apply for a license,
even if the co-owner does not have any operational responsibilities with respect to the
plant. A non-operating owner is licensed only to “possess” the facility, whereas an operator
or owner-operator is licensed to “possess, use, and operate” the facility. The NRC has
indicated that there is no de minimis standard for a direct ownership interest in a nuclear
reactor below which a license is not required. Accordingly, any entity holding a direct,
undivided interest in a nuclear power plant must be an NRC licensee.
Sections 103d and 104d of the AEA, 42 U.S.C. §§ 2133(d) and 2134(d), expressly prohibit
the issuance of a license to an alien or “any corporation or other entity” that is “owned,
controlled or dominated by an alien, a foreign corporation or a foreign government.”
Additionally, the same sections prohibit the NRC from issuing a license to any person or
4

The United States government also considers a nuclear power reactor to be a production facility, because it
“produces” special nuclear material of strategic concern (e.g., plutonium) in the irradiated nuclear fuel.

234

entity if, in the opinion of the NRC, doing so would be “inimical to the common defense
and security.” Similarly, the NRC’s implementing regulations at 10 CFR § 50.38 provide:
Any person who is a citizen, national, or agent of a foreign country,
or any corporation, or other entity which the Commission knows or
has reason to believe is owned, controlled, or dominated by an alien,
a foreign corporation, or a foreign government, shall be ineligible to
apply for and obtain a license.
(Emphasis added.) The provisions governing the content of an application for a Part 50
license provide that if the applicant is a corporation or an unincorporated association,
the application must state “[w]hether it is owned, controlled, or dominated by an alien,
a foreign corporation, or foreign government, and if so, give details.” 10 CFR § 50.33(d)
(3)(iii).
Importantly, the foreign ownership, control, or domination (“FOCD”)5 restrictions apply
not only to the issuance of initial and renewal licenses but also to the direct and indirect
transfers of power reactor operating licenses. Under Section 184 of the AEA and 10 CFR
§ 50.80, the NRC must consent to the direct or indirect transfer of a license. Section 184
provides that the NRC may give consent only if it finds that “the transfer is in accordance
with the provisions of [the AEA]” and the licensee is “qualified to be the holder of the
license.” 42 U.S.C. § 2134.
Consequently, foreign entities may not directly hold any ownership interest (even a
minority share) in an existing or new nuclear utilization or production facility in the
United States. This prohibition, however, does not preclude a foreign company from
having a direct or indirect ownership interest in a U.S. company which, in turn, holds a
minority ownership interest in such a nuclear production or utilization facility. Specifically,
it does not categorically preclude foreign investment in a nuclear power plant where: (1)
the AEA licensee is a U.S. corporation (or other U.S. business entity); (2) the licensee
is not directly and wholly owned by a foreign corporation or other foreign entity; and
(3) U.S. citizens control any decisions on matters affecting public health and safety or
the common defense and security of the United States, such as the control and physical
security of special nuclear material.
5

The term FOCD is similar to the term “FOCI,” which is used to refer to the prohibition against foreign
ownership, control or influence of companies that hold security clearances issued by U.S. government
agencies. The operating licensee for a reactor typically must enter into a Security Agreement and hold a
Facility Security Clearance issued by the United States government, which governs the security requirements
of the company including employees who obtain individual security clearances. The need for these clearances
is not based upon sensitive nuclear information, but rather the clearances are required so that national security
information, e.g., classified information regarding a terrorist threat, could be shared with plant officials, if
necessary. The prohibition against FOCI and FOCI mitigation measures are addressed in Chapter 2, Section 3
of the National Industrial Security Program Operating Manual, DoD 5220.22-M (Feb. 28, 2006), which
governs security clearances issued by any U.S. government agency (each known as a “cognizant security
agency”). This manual, known as the “NISPOM,” provides the baseline standards governing classified
information released or disclosed to industry, and its FOCI requirements are a potential point of reference
when considering FOCD issues.
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In addition to determining whether the level of foreign ownership and control is otherwise
permissible, the NRC is required to examine whether the issuance of a license would be
“inimical” to the common defense and security, and NRC could determine that additional
license conditions to address foreign ownership or “inimicality” issues are required. As a
practical matter, the inimicality requirement is closely intertwined with the prohibition
on FOCD. In this regard, the NRC’s Standard Review Plan discussed below states that
“the foreign control limitation should be given an orientation toward safeguarding the
national defense and security,” such that “an applicant that may pose a risk to national
security by reason of even limited foreign ownership would be ineligible for a license.”6
The “inimicality” provision of Sections 103d and 104d, in any case, by itself authorizes the
NRC “to reject a license application that raises a clear proliferation threat, terrorist threat,
or other threat to the common defense and security.”7
For example, in the case of an application for a license for a power reactor by a U.S. business
entity which is partially owned by a foreign investor from a foreign country, the NRC
will address whether such foreign involvement is consistent with the applicable foreign
ownership and “non-inimicality” requirements. It is unlikely that the NRC would impose
any more burdensome conditions for partial foreign ownership of a power plant under
the “common defense and security” standard than it would under conditions imposed to
assure compliance with the prohibition on FOCD. Although the NRC has noted that
previous Commission decisions regarding foreign ownership or control did not appear to
turn on which particular nation the applicant was associated with, the broader required
finding of non-inimicality to the common defense and security may be based, in part, on
the nation involved.8 Namely, the fact that the foreign interest at issue is from a country
that is a close ally of the United States or a signatory to the Nuclear Non-Proliferation
Treaty (such as Canada, Japan and many European nations) would militate in favor of a
non-inimicality finding.
B. The NRC’s Foreign Ownership Standard Review Plan
Neither the AEA nor NRC regulations provide substantive criteria specifying what
type of foreign investments in an NRC licensee constitutes “foreign ownership, control,
or domination” or is “inimical to the common defense and security.” In the late 1990s,
however, the NRC developed a Standard Review Plan (“SRP”) addressing FOCD
6
7

8

See “Final Standard Review Plan on Foreign Ownership, Control, or Domination,” 64 Fed. Reg. 52,355,
52,358 (Sept. 28, 1999).
Id. n.4. The United States Department of Energy (“DOE”) restricts the ability of U.S. persons, as defined in
10 CFR § 810.3, to assist foreign atomic activities. DOE’s authority to promulgate Part 810 is based on
Sections 57, 127, 128, 129, 161 and 223 of the AEA. For countries that have met certain requirements, DOE
allows U.S. persons to assist in atomic activities in those countries without prior permission under what is called
a general authorization. For the countries listed in 10 CFR § 810.8(a), DOE does not allow U.S. persons to
assist atomic activities without prior permission under what is called a specific authorization. Despite indications
that NRC approvals of foreign investment are not based on the country involved, it seems likely that the NRC
would be concerned about significant investment in U.S. nuclear generation assets by companies from the
countries listed in Section 810.8(a); in other words, it may not be able to make a non-inimicality finding for
companies from those countries. In fact, as discussed below, the only examples of approved foreign investments
in nuclear power generation assets in the United States are from close allies that are not listed in Section 810.8(a).
As already noted in the previous footnote, the reason the NRC’s decisions regarding FOCD have not turned on
the identity of the nation seeking to invest may be related to the fact that the only examples of approved foreign
investment in the commercial nuclear power industry in the United States are from nations that are considered
to be close allies.
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issues.9 According to the SRP, an applicant is considered to be foreign owned, controlled,
or dominated “whenever a foreign interest has the ‘power,’ direct or indirect, whether or
not exercised, to direct or decide matters affecting the management or operations of the
applicant.”10 The SRP thus identifies potential control over management and operations
of the applicant/licensee as one of the key considerations in the NRC’s evaluation of
FOCD concerns.11
The SRP provides that, where a domestic applicant that is wholly-owned by a foreign
parent seeks to acquire a 100 percent interest in a power plant, the applicant will not
be eligible for a license.12 The only exception to this general prohibition on 100 percent
foreign ownership would be if the foreign parent’s stock is “largely” owned by U.S. citizens,
i.e., it can be shown that the foreign entity is itself U.S.-owned and U.S.-controlled.13 The
SRP states that, if the parent’s stock is owned by U.S. citizens, and “certain conditions
are imposed, such as requiring that only U.S. citizens within the applicant organization
be responsible for special nuclear material, the applicant may still be eligible for an NRC
license, notwithstanding the foreign control limitation.”14
In contrast, where the domestic applicant with a foreign parent is seeking less than a
100-percent interest in a nuclear power plant, the SRP provides that “further consideration”
is required, i.e., such participation by foreign investors is not per se prohibited.15 In
particular, the NRC will give “further consideration” to:
:: the extent of the proposed partial ownership of the reactor;
:: whether the applicant is seeking operating authority;
9
10
11

12

13

14

15

See “Final Standard Review Plan on Foreign Ownership, Control, or Domination,” 64 Fed. Reg. 52,355, 52,357
(Sept. 28, 1999).
SRP § 3.2, 64 Fed. Reg. at 52,358.
As reflected in the SRP, the NRC may consider, inter alia, whether: (i) any foreign interests have management
positions (such as directors, officers, or executive personnel) in the applicant’s organization; (ii) any foreign
interest controls, or is in a position to control, the election, appointment, or tenure of any of the applicant’s
directors, officers, or executive personnel (to include quantification of the percentage of outstanding voting stock
held by foreign shareholders); (iii) the applicant is indebted to foreign interests or has contractual or other
agreements with foreign entities that may affect control of the applicant; and (iv) the applicant has interlocking
directors or officers with foreign corporations. SRP § 4.2, 64 Fed. Reg. at 52,359.
SRP § 3.2, 64 Fed. Reg. at 52, 358. The SRP defines a “foreign interest” as “any foreign government, agency
of a foreign government, or representative of a foreign government; any form of business enterprise or legal
entity organized, chartered, or incorporated under the laws of any country other than the U.S. or its possessions
and trust territories; any person who is not a citizen or national of the U.S.; and any U.S. interest effectively
controlled by one of the above foreign entities.” Id.
This exception dates back to precedent established before the SRP was issued; it is also a situation that is rare
and probably not of much interest to companies seeking to invest in U.S. commercial nuclear power plants. Since
the SRP was issued, the examples of foreign investment all involve a foreign company owning a minority interest
in a domestic nuclear utilization facility through a wholly-owned subsidiary incorporated in the United States.
See SRP § 3.2, 64 Fed. Reg. at 52,358. Relatedly, the SRP states that “[a]n applicant that is partially owned by
a foreign entity, for example, partial ownership of 50 percent or greater, may still be eligible for a license if certain
conditions are imposed, such as requiring that officers and employees of the applicant responsible for special
nuclear material be U.S. citizens.” 64 Fed. Reg. at 52,358 (emphasis added). Thus, by way of example, the SRP
states that even though a foreign entity contributes 50 percent or more of the costs of constructing a reactor,
participates in the project review, is consulted on policy and costs issues, and is entitled to designate personnel to
design and construct the reactor – all subject to the approval and direction of the non-foreign applicant – these facts
alone do not require a finding that the applicant is under foreign control. Id.
64 Fed. Reg. at 52,358.

237

::
		
::
::

whether the applicant has interlocking directors or officers with foreign entities
and details concerning the relevant companies;
whether the applicant would have access to restricted data; and
details concerning ownership of the foreign parent company.16

The SRP also instructs the NRC Staff, upon reviewing the information submitted by
the applicant, to consider whether additional action will be necessary to “negate” foreign
ownership, control, or domination. Thus, if required, the applicant will submit a “negation
action plan.”17
Section 4.4 of the SRP states that “[w]hen factors not related to ownership are present,
the plan shall provide positive measures that ensure that the foreign interest can be
effectively denied control or domination.”18 The SRP lists examples of such measures,
which may include:
::
		
::
::
::
::
::

modification or termination of loan agreements, contracts, and other
understandings with foreign interests;
diversification or reduction of foreign source income;
demonstration of financial viability independent of foreign interests;
elimination or resolution of “problem debt;”
assignment of specific oversight duties and responsibilities to board members; and
adoption of special board resolutions.19

In summary, the SRP permits 100-percent indirect foreign ownership of a domestic
“operator licensee” only if the foreign parent’s stock is principally owned by U.S. shareholders and FOCD negation conditions acceptable to the NRC are implemented.
Additionally, the SRP does not preclude 100-percent indirect ownership of a minority
“owner licensee” that lacks operating authority. In practice, the NRC has permitted up
to a 50-percent indirect ownership in an operator licensee and 100-percent indirect
ownership of a minority owner licensee.
C. RIS 2000-01 & NISPOM
To gain a full picture of how FOCD issues affect the opportunities for foreign investment
in the U.S. nuclear energy industry, two references, in addition to the SRP, should
be considered:
1)
2)
		
		
		
		
16
17
18
19

the Regulatory Issue Summary issued by the NRC in 2000 (“RIS 2000-01”), and
Chapter 2, Section 3 of the NISPOM. These two sources provide guidance as
to what circumstances and what percentages of foreign investment trigger
potential FOCD review by the NRC. The negation measures set forth in the
NISPOM may also present additional mitigation measures to be used to gain
NRC approval of foreign investment.

Id.
SRP § 4.4, 64 Fed. Reg. at 52,359.
Id.
Id.
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The RIS 2000-01 established a reporting expectation for licensees that encounter potential
FOCD issues. In the RIS 2000-01, the NRC Staff identified three potential “triggers”
for raising reporting concerns: (1) reports to the Securities and Exchange Commission
(“SEC”) in the form of a Schedule 13D or 13G; (2) merger with a foreign owned entity;
or (3) a Board of Directors becoming controlled or dominated by members who are not
U.S. citizens. The lowest threshold for providing notice is established by the references to
SEC Schedules 13D or 13G. Section 13(d) of the Securities Exchange Act of 1934, as
amended, 15 U.S.C. 78m(d), requires that a person or entity that owns or controls more
than 5 percent of the securities of a company must file notice with the SEC, and the
SEC has adopted implementing regulations at 17 CFR § 240.13d-1. Thus, RIS 200001 suggests that just 5 percent foreign ownership of a company’s stock triggers an NRC
notice requirement and potential FOCD review.20 Significantly, NRC includes Schedule
13G filers, which under SEC rules must specifically certify that the filer did not acquire
its shares for the purpose of, or with the effect of, changing or influencing the control of
the company.21
The second reference from which further potential guidance regarding FOCD issues can
be drawn is Chapter 2, Section 3 of the NISPOM, which prohibits foreign persons or
entities from exercising ownership, control or influence (“FOCI”) over companies that hold
facility security clearances to access classified information. The NISPOM is established by
the U.S. Department of Defense’s Defense Security Service, but these baseline standards
apply across various agencies, including security clearance determinations made by the
U.S. Department of Energy and NRC. In addition, FOCI requirements are enforced by
requiring a “Certificate Pertaining to Foreign Interests,” also referred to as Standard Form
328 (“SF-328”).
As with NRC’s reference to Schedules 13D and 13G, the SF-328 establishes 5 percent
ownership as the initial threshold for reporting, but also requires that companies disclose
owners of less than 5 percent if they have special rights to appoint one or more manager
or board member. The SF-328 and its instructions also point to a variety of other factors
that will be considered, such as shareholder agreements, classes of stock owned, voting
rights, non-U.S. citizens holding key positions, foreign persons being able to exercise
control or influence, and foreign debt (especially if concentrated with a limited number of
or jointly controlled creditors). These factors are more or less similar to the types of issues
the NRC will consider in a review of FOCD.
Similar to the SRP, Section 2-303 of the NISPOM includes the concept of a “FOCI
Action Plan” that might be implemented to negate or mitigate the risk of foreign
ownership, control or influence. The NISPOM focuses on shielding foreign interests
from access to classified information and allows the concern relating to foreign ownership
or non-U.S. citizens in key roles to be addressed by policies adopted through Board
Resolution. Another potentially useful concept for FOCI negation is the use of a Voting
20 In the Fall of 2008, the NRC initiated a formal FOCD review based upon a report by CEG that EDF had
increased its stock ownership to 9.5 percent. See Letter from E.J. Leeds to M.J. Wallace (Oct. 3, 2008) (NRC
ADAMS Accession Number ML082610249).
21 See 17 CFR § 240.13d-1(c)(1) (requirements for Schedule 13G filing).
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Trust Agreement and Proxy Agreement whereby a foreign owner relinquishes the rights
of ownership (or control) to cleared and approved U.S. citizens. This approach may reflect
another element of a negation action plan to address FOCD that might be approved by
the NRC. However, it requires the foreign entity to be willing to have a strictly passive
role in its investment.
III Foreign Investment in U.S. Nuclear Power Plants: NRC Precedent Following the
Issuance of the Standard Review Plan on Foreign Ownership, Control or Domination
A. British Energy & PECO Energy: AmerGen
One of the primary examples of the NRC’s application of foreign ownership provisions
following the issuance of the SRP on FOCD involved AmerGen Energy Company,
LLC (“AmerGen”), which at the time of its formation was 50 percent owned by British
Energy, Inc. (a Delaware corporation, which was wholly owned by British Energy plc, a
U.K. company), and 50 percent owned by PECO Energy Company (“PECO”), a U.S.
company. AmerGen was formed to purchase and operate nuclear utilization facilities
(e.g., nuclear power plants) in the United States.22 AmerGen obtained the NRC’s consent
to acquire the Three Mile Island Unit 1 (“TMI-1”), Oyster Creek, Clinton and Vermont
Yankee23 nuclear power plants. In consenting to the transfer, the NRC relied heavily on
the following control-negation measures proposed by AmerGen: (1) the Chief Executive
Officer, Chief Nuclear Officer, and other principal officers of AmerGen were to be U.S.
citizens; (2) PECO was to have ultimate control over nuclear regulatory and safety issues;
and (3) the Chairman of the Management Committee was to be a U.S. citizen appointed
by PECO and have the deciding vote on such issues (even though PECO and British
Energy each would hold an equal number of seats on the Management Committee).
The NRC’s approval of the transfers of the licenses for these plants to AmerGen is
instructive. The AmerGen decisions confirm that a foreign entity may indirectly hold
a 50% ownership interest in a U.S. company that is the licensed owner and operator of
a nuclear facility licensed under 10 CFR Part 50, provided that the foreign entity does
not otherwise have the power to control the licensee’s activities (i.e., the key officers and
managers of the licensee responsible for licensed activities are all U.S. citizens, and the
foreign entity does not control either the board of directors or other governing body of
the licensee, at least with respect to nuclear safety issues).24
Notably, in the AmerGen example British Energy was permitted to have personnel who
assumed roles with respect to AmerGen operations. In many cases, these roles involved
22 PECO’s interest in AmerGen was subsequently transferred to Exelon Generation Company, LLC (“ExGen”) in
connection with the merger of PECO and Unicom Corporation, the parent company of Commonwealth Edison
Company, to form Exelon Corporation. ExGen later purchased British Energy’s interest in AmerGen and
acquired 100% ownership of AmerGen in late 2003. In early 2009, the AmerGen units were consolidated into
ExGen.
23 The proposed acquisition of Vermont Yankee by AmerGen was approved by NRC, but never consummated.
65 Fed. Reg. 44549 ( July 18, 2000).
24 See GPU Nuclear Inc. (Three Mile Island, Unit No. 1) Order Approving Transfer of License and Conforming
Amendment, 64 Fed. Reg., 19,202 (April 19, 1999); Illinois Power Company (Clinton Power Station) Order
Approving Transfer of License and Conforming Amendment, 64 Fed. Reg. 67,598 (Dec. 2, 1999); GPU Nuclear
Inc. (Oyster Creek), Order Approving Transfer of Licensee and Conforming Amendment, 64 Fed. Reg. 70,292
(Dec. 16, 1999).
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being in charge of subject matters for transition and due diligence teams, such as the
attempts by AmerGen to acquire the Nine Mile Point and Vermont Yankee nuclear
power stations. Also, once plant sites were acquired by AmerGen, some British Energy
personnel were assigned to “line” positions within the AmerGen organization for periods
of about 18-24 months. Generally, these assignments of British Energy personnel would
involve 3-5 individuals per site or about 3-5% of the core management team. Positions
at Oyster Creek held by British Energy personnel included Human Resources Manager,
Resource Planning Manager, IT Manager, and Project Manager.
More significantly, British Energy personnel held the position of “President” of AmerGen.
Thus, while the Chairman and CEO of AmerGen was a U.S. citizen, British Energy
personnel were able to hold the very senior role and title of President, which fell directly
in the “chain of command” for nuclear operations. In its Safety Evaluation approving the
AmerGen acquisition of TMI-1, the NRC Staff addressed this as follows:
The president of AmerGen is Dr. Robin Jeffrey, a U.K. citizen. AmerGen
indicated in the September 17, 1998, meeting with NRC staff that
the president will not have decision-making authority with respect
to TMI-1 operations. Rather, the president’s duties will be directed
towards business decisions such as future AmerGen acquisitions and
financial matters. He will also monitor the performance of AmerGen’s
nuclear assets and will provide, from time to time, advice regarding
operational matters.25
This suggests that the NRC will accept arrangements where personnel from a foreign
entity investor could hold significant roles within the U.S. operations of a company with
actual operating authority over nuclear power plants in the United States. This includes
lower level supervisors and managers responsible for certain aspects of plant operations
(line management), as well as senior level positions in the “chain-of-command” of
plant management. However, to the extent foreign personnel hold senior positions in
the “chain-of-command,” a case would need to be made that both other personnel are
managing day-to-day operations and that such a senior manager reports to a U.S. citizen
who is subject to U.S. “control.”
B. National Grid & New England Electric System: New England Power
Another post-SRP example of foreign ownership of a U.S. utilization facility (power
reactor) involved the NRC license transfer applications arising out of the British National
Grid’s acquisition of the New England Electric System (“NEES”), and indirect acquisition
of its subsidiary, New England Power Company’s (“NEP”) 9.9 percent and 12.2 percent
ownership interests in the Seabrook and Millstone 3 plants, respectively.26 This proposed
25 Safety Evaluation, “Transfer of Facility Operating License,” Docket 50-289, page 16 (April 12, 1999).
26 See North Atlantic Energy Service Corporation (Seabrook Station, Unit 1) Order Approving Application
Regarding Merger of New England Electric System and the National Grid Group PLC, 64 Fed. Reg. 71,832
(December 22, 1999); Northeast Nuclear Energy Company, et al. (Millstone Nuclear Power Station, Unit 3)
Order Approving Application Regarding Merger of New England Electric System and the National Grid
Group PLC, 64 Fed. Reg. 72,367 (Dec. 27, 1999).
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transaction is significant, because it involved 100% foreign ownership of NEP, which was
the licensed “owner” for Seabrook and Millstone 3, involving approximately 250 MWe
of nuclear generation. NEP had a role as a co-owner, but NEP did not operate either of
the plants involved. Under NRC case law, however, any “owner” or co-owner of a reactor
must be a licensee. 27 As such, NEP held licenses that were issued under and subject to
the FOCD restrictions in Section 103 of the AEA.
The applicant prepared a control-negation action plan that focused on the creation of a
Nuclear Committee of the NEP Board of Directors.28 Under the plan, all of the officers
and directors of NEP must be U.S. citizens. The Nuclear Committee, in turn, was required
to include at least three NEP Board members who were U.S. citizens elected to the
Committee by the full NEP Board, with a majority of the Committee’s members being
independent directors. NEP’s Nuclear Committee was required to meet quarterly, and it
was empowered with sole discretion to act on behalf of NEP in all matters related to the
operation, maintenance, contribution of capital, decommissioning, fuel cycle, and other
matters relating to the nuclear plants. The full NEP Board retained decision-making
authority with respect to NEP’s interest in (1) closure, decommissioning or license
renewal, and (2) sale, lease, or other disposition of NEP’s interest in the plant. The NEP
bylaws empowered and required members of the Nuclear Committee to report to NRC
any action by a foreign citizen which the member believes is designed to unduly influence
his or her behavior to the detriment of the national interest.
The NRC Staff found that the Committee “was effectively designed to have primary
authority over nuclear issues of NEP such that foreign interests will not be able to control
NEP within the meaning of the AEA and NRC regulations.”29 The NRC imposed two
license conditions to enforce the commitments related to the Special Nuclear Committee.30
Finally, the NRC Staff concluded that NEP’s minority ownership interests did not give
NEP the right to control the operation of the facility, or access to, or possession of, any
special nuclear material or Restricted Data. The NRC Staff accordingly found that there
was a reasonable basis to conclude that the transfer posed no threat to the common
defense and security.
C. Scottish Power PLC & NA General Partnership: Pacific Corp
In 1999, Scottish Power plc formed a Nevada subsidiary, NA General Partnership, for
purposes of acquiring PacifiCorp, which held a 2.5-percent ownership interest in the
27 See Marble Hill, ALAB-459, 7 NRC at 198-201.
28 Note, however, that the negation measures in this case were influenced substantially by the intervention of
another of the plants’ owners in the NRC license-transfer proceeding. The applicant offered a control-negation
action plan to avoid a hearing on these issues. As a result, the restrictions may be more severe than otherwise
would have been imposed by the NRC. Indeed, in its Safety Evaluation, the NRC stated that: “The additional
safeguards that were agreed to by NEP and the intervenors, requiring that all NEP Board members and officers
must be U.S. citizens as long as NEP is a licensee for Millstone 3 or Seabrook, and requiring decisions to
comply with agency and court orders to be made only by the Committee, provide protection above and beyond
[the] initial NEP negation plan.” Safety Evaluation by the Office of Nuclear Reactor Regulation, Proposed
Merger of New England Electric System and the National Grid Group PLC, Seabrook Station, Unit 1, Docket
No. 50-443 at 8 (Dec. 10, 1999) (“National Grid Safety Evaluation”).
29 National Grid Safety Evaluation at 8 (emphasis added).
30 See 64 Fed. Reg. at 72,368-69.
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Trojan Nuclear Plant. As such, PacifiCorp was named as a co-owner licensee for the
Trojan plant, and therefore, it held a license issued under Section 104 of the AEA and
subject to the FOCD restrictions. Like NEP, PacifiCorp was not the licensed “operator”
for the plant. The transaction involved a license transfer, and Scottish Power plc requested
NRC approval of an indirect transfer of the license that would result from the proposed
change in the ownership of PacifiCorp.31 Specifically, the transfer related to a merger
under which PacifiCorp would remain a domestic corporation, owned by the Nevada
partnership, but become an indirect, wholly-owned subsidiary of ScottishPower plc, a
public limited liability company incorporated under the laws of Scotland. ScottishPower
plc, in turn, was a subsidiary of New ScottishPower plc, a public limited liability company
also incorporated in Scotland, to be registered as a public utility holding company.
PacifiCorp implemented a control-negation action plan substantially similar to that
implemented by NEP. As in the NEP case, the NRC Staff concluded that the license
transfer did not contravene the FOCD restrictions of the AEA and NRC regulations,
provided that PacifiCorp. would be subject to two license conditions similar to those
imposed on NEP in the National Grid case discussed above.
D. Électricité de France SA & Constellation Energy Group: Constellation Energy Nuclear Group
As of August 15, 2009, the proposed EDF-CEG transaction remains pending NRC
approval. EDF, a French company majority owned by the French government, plans
to acquire a minority interest (49.99%) in the nuclear assets of CEG. The transfer has
been characterized as a corporate restructuring32 where Constellation Energy Nuclear
Group, LLC (“CENG”) would emerge 49.99% owned by a subsidiary of EDF—EDF
Development, Inc.—and 50.01% owned by CEG.33 In addition, EDF, through another
subsidiary, owns 9.5% of CEG’s common stock. As discussed below, this anticipated
approval would once again reinforce the validity of the AmerGen precedent approving a
50-50 ownership structure with restrictions substantially similar to those in AmerGen.
Moreover, EDF’s total ownership in the nuclear fleet arguably exceeds 50%, because it
also owns 9.5% of the stock of CEG which owns 50% of the nuclear fleet. Arguably, the
total foreign ownership involved approaches 55%.
CEG is a major supplier of electricity that owns a fleet of nuclear power plants—Calvert
Cliffs Nuclear Power Plants, Unit Nos. 1 and 2; Nine Mile Point Nuclear Station, Unit
Nos. 1 and 2; and R.E. Ginna Nuclear Power Plant—through its subsidiary CENG.
CENG also owns the Calvert Cliffs Spent Fuel Storage Installation Facility. EDF is
a Societe Anonyme that is currently 84.8% owned by the French government. EDF
31 See PacifiCorp (Trojan Nuclear Plant) Order Approving Application Regarding Proposed Merger, 64 Fed.
Reg. 63,060 (November 18, 1999); Safety Evaluation by the Office of Nuclear Reactor Regulation, Proposed
Merger of PacifiCorp and ScottishPower plc, Trojan Nuclear Plant, Docket No. 50-344 (Nov. 10, 1999).
32 The transaction was characterized as a corporation restructuring because there was not expected to be any affect
on the technical or financial qualifications of the new CENG, or the decommissioning funding assurance
provided by the licensee for any of the plants. For example, after the transaction, the same nuclear organization
and staff would be responsible for the operation and maintenance of the nuclear facilities in question. See Letter
from M.J. Wallace to U.S. NRC transmitting License Transfer Application ( Jan. 22, 2009) (NRC ADAMS
Accession Number ML090290101).
33 The proposal included other transactions (e.g., eliminating some corporate entities and creating others) that will
not be discussed because a detailed discussion of these other transactions is not required for a complete analysis
of the FOCD issues in this license transfer transaction.
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is the largest electricity provider in France, and the largest operator of nuclear power
plants in the world. EDF manages its international businesses through a subsidiary EDF
International SA (“EDFI”). EDFI has an American subsidiary, EDF Development, Inc.,
which is a wholly-owned subsidiary organized under Delaware law.34
In order to obtain approval of the transfer, CEG and EDF, through their respective
subsidiaries, proposed the following restrictions on EDF’s ability to exercise control over
its ownership interests in the common stock and the nuclear assets. First, with regard to
EDF’s position in CEG’s common stock, EDF cannot purchase more than 9.9% of CEG’s
common stock. Furthermore, EDF is required to vote its shares as the Board of CEG
recommends, except in extraordinary circumstances.35 The extraordinary circumstances
allow EDF to vote the shares, regardless of what the Board of CEG recommends, when
the actions involve significant and extraordinary corporate issues that have the potential to
negatively affect investor interests.
Second, in order to mitigate EDF’s ability to exert influence over CENG’s nuclear assets,
the proposed transaction includes the following limitations to assure U.S. “control”:
::
		
::
		
::
		
		
::
		
::
::
		
::
		
		
		
		

The Board of the new CENG will have 10 Directors, 5 appointed by CENG
and 5 by EDF Development.
The Chairman, Chief Executive Officer and Chief Nuclear Officer of CENG
are required to be U.S. Citizens.
The Chairman of the Board is appointed by CENG and has the deciding vote
on issues relating to safety, security and reliability,36 as well as any other matter
that requires U.S. control.
The Chairman can determine that there are “exigent” circumstances where the
“deciding” vote applies to the decision.
The Vice-Chairman of the Board is appointed by EDF Development.
The CEO and CNO are appointed by the Board subject to the vote of
the Chairman.
A Nuclear Advisory Committee (“NAC”) made up of U.S. Citizens who are
not officers, directors or employees of CENG, CEG or EDF Development must
be established. The NAC must, in an advisory capacity, at least once a year,
prepare a report with supporting materials, advising the CENG Board whether
additional measures should be taken to comply with U.S. law regarding FOCD.

34 EDF Development’s Board of Directors is comprised of four members, all of whom are French citizens.
35 Pursuant to an Amended and Restated Investor Agreement, EDF can vote the shares according to its own
interests when the action involves a merger, consolidation, share exchange, amalgamation or similar business
combination, sale of all or substantially all of CEG’s assets, or a majority of its shares, any split-off, spin-off,
capitalization, or any extraordinary transaction involving the capital stock of CEG, any amendments to the
articles of incorporation or bylaws of CEG, any issuance of shares of capital stock, any other extraordinary
transaction for which shareholder approval is required under Maryland law. In other words, EDF can vote the
shares according to its own interests when the action could negatively affect its financial interests, and the vote
would not invovle foreign ownership, domination or control over CENG’s nuclear assets.
36 Adding reliability to issues that must be under the control of U.S. Citizens is one of the characteristics that
makes this transaction different than the AmerGen transaction.
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The governance and FOCD mitigation for this transaction follow the AmerGen
precedent, but do so with a few additional features: (1) the creation of the NAC; (2) the
Chairman’s deciding vote on reliability issues in addition to safety and security, as well as
the ability to decide that an “exigent” matter exists where the “deciding” vote applies; and
(3) the restrictions in the Investor Agreement on EDF’s ability to exercise control over
the common stock it owns. The provisions for the NAC and the Chairman’s deciding
vote make the governance even more robust than the AmerGen mitigation measures or
“negation action plan.”
It seems likely that the provisions relating to the scope and exercise of the Chairman’s
deciding authority will become a de facto requirement, because failure to include similar
clarifications could give rise to questions as to the adequacy of the “deciding vote” in
assuring U.S. control. However, the provision for the NAC and the terms of the Investor
Agreement appear to be additional measures that are designed to address concerns
regarding EDF’s stock ownership in CEG. Thus, it is not clear that future structures
will need to include similar provisions, unless such future structures also involve stock
ownership similar to EDF’s holding CEG stock.
IV Conclusion
The NRC’s recent actions regarding FOCD issues should be viewed as very encouraging
to potential foreign investors in the U.S. nuclear sector. A foreign investor can acquire
100% ownership of a U.S. company that holds one or more minority ownership interests
in the U.S. nuclear reactors, provided that the U.S. company is not the “operator” of the
plant(s). Alternatively, foreign investors can take significant ownership positions (up to
50%) in a U.S. reactor operator, including a company that owns and operates a “fleet” of
reactors. In doing so, the foreign investor can play a role beyond being a passive investor,
including having a voice in business matters of the U.S. company, having personnel
participate in U.S. operations, and sharing “best practices” from non-U.S. operations. In
doing so, however, the foreign investor must have a U.S. partner and must cede “control”
over nuclear security, safety and reliability matters to the U.S. company and U.S. personnel.
Thus, there are clearly limits to the role the foreign investor can play.
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BENEFITS OF THE CONVENTION ON
SUPPLEMENTARY COMPENSATION FOR
NUCLEAR DAMAGE
Ben McRae – Assistant General Counsel, US Department of Energy

Introduction
This paper discusses the benefits of joining the Convention on Supplementary Compensation for Nuclear Damage (CSC). A global nuclear liability regime based on wide-spread
adherence to the CSC is a critical element of the infrastructure necessary for achieving the
full benefits of nuclear power with respect to climate change, energy security and economic
growth. The CSC was developed to attract wide-spread adherence by (1) providing legal
certainty concerning potential liability and thereby facilitating participation in nuclear projects
by operators, suppliers, investors and insurers, and (2) assuring, in the unlikely event of a nuclear
incident, the prompt availability of meaningful compensation with a minimum of litigation
and other burdens and thereby promoting public acceptance of nuclear projects. In addition,
the CSC contains features especially beneficial to a country (1) that does not have any nuclear
power plants located within its territory or (2) that might be affected by a maritime accident.
The benefits of the CSC are most pronounced in the context of neighbouring countries
such as the United States and Canada. After discussing the benefits of joining the CSC, this
paper provides answers to a number of frequently asked questions about the CSC.
Benefits of the CSC
What are the benefits of increased use of nuclear power?
Nuclear power can help address many of our world’s most pressing concerns. It is a clean,
reliable, economic source of energy that can be used to meet a significant portion of current
demand for energy, as well as anticipated future increases in demand. Increased reliance on
nuclear power to generate electricity will permit many millions of people throughout the
world to experience an improved and sustainable quality of life. In addition, by decreasing
dependence on fossil fuels, nuclear power can alleviate price volatility in energy markets
and potential supply shortages and disruptions. Moreover, nuclear power produces large
amounts of energy with no emissions of pollutants such as NOx or SO2, and no emissions
of greenhouse gases such as CO2.
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Why is the CSC essential to fully achieving the benefits of nuclear power?
Over the past two decades, the international community has taken a number of actions to
foster the use of nuclear power in a safe and secure manner. One of the most important
actions was adoption under the auspices of the International Atomic Energy Agency of
the CSC to serve as the basis for a global nuclear liability regime. Such a global regime is
a critical element of the infrastructure necessary for promoting international cooperation
in designing, constructing and operating nuclear power plants, and ensuring the safety
and security of these plants. In the absence of a global regime, concerns about potential
liability will continue to make many operators, suppliers and investors reluctant to
participate in nuclear projects. These concerns will only increase as the nuclear industry
becomes more global in nature with more firms engaged in business activities in countries
around the world.
How will a global regime based on the CSC address the concerns of suppliers and
investors about potential liability?
Uncertainty concerning their potential legal liability has made many investors and nuclear
suppliers extremely reluctant to engage in new nuclear projects or even become involved in
existing nuclear projects. The CSC reaffirms the principle that jurisdiction over a nuclear
incident lies only with the courts of the country where the incident occurs. Accordingly, a
global regime based on wide-spread adherence to the CSC will provide certainty that all
legal claims resulting from a nuclear incident will be litigated in only one forum (that is, a
court in the country where the nuclear incident occurs) and that the competent court will
apply the principles of nuclear liability law. In the absence of treaty relations pursuant to
the CSC, there is no certainty that claims will be litigated in only one forum or that the
principles of nuclear liability law will be applied in all forums. In fact, a major concern
of suppliers, investors and other potential participants in nuclear projects is that lawsuits
will be brought not only in the country where the nuclear project is located but also in the
countries where they or other participants are located. The uncertainty, however, extends
beyond how many lawsuits will be brought. Even if a country has a domestic nuclear law
that incorporates the basic principles of nuclear liability law, it cannot be assumed such a
law would apply to a nuclear incident at a nuclear facility outside that country. Indeed, in
the absence of treaty relations, it is unlikely that a court would apply a domestic nuclear
liability law to nuclear incidents at nuclear power plants located outside that country.
For example, the U.S. domestic nuclear liability law (the Price-Anderson Act) provides a
comprehensive legal framework for nuclear incidents at nuclear power plants located in
the United States, but does not cover nuclear incidents at nuclear power plants located
outside the United States. Accordingly, if a U.S. court took jurisdiction over a nuclear
incident at a nuclear power plant located outside the United States, it would apply normal
tort law and not the special provisions of the Price-Anderson Act that channel liability to
the operator and limit the amount of liability.
What are the primary benefits of joining the CSC?
A global nuclear liability regime must attract broad adherence from both countries that
use nuclear power to generate electricity (generating States) and countries that do not
use nuclear power to generate electricity (non-generating States). Accordingly, the CSC
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was developed to provide benefits that would attract broad adherence by both generating
States and non-generating States. Specifically, the CSC (1) provides legal certainty on the
treatment of legal liability for nuclear damage resulting from a nuclear incident and (2)
assures, in the unlikely event of a nuclear incident, the prompt availability of meaningful
compensation with a minimum of litigation and other burdens.
How does the CSC provide legal certainty?
The CSC achieves legal certainty by requiring each member country to have national law on
nuclear liability that is based on the Paris Convention, the Vienna Convention or the Annex
to the CSC and that incorporates the provisions in the CSC on jurisdiction, compensation
and the definition of nuclear damage. This requirement ensures that the national law of each
member country will reflect the basic principles of nuclear liability law, which include: (1)
channelling all legal liability for nuclear damage exclusively to the operator; (2) imposing
liability on the operator without the need to demonstrate fault, negligence or intent; (3)
granting exclusive jurisdiction to the courts of the country where a nuclear incident occurs;
(4) permitting liability to be limited in amount and in time; and (5) compensating damage
without any discrimination based upon nationality, domicile or residence.
Why is legal certainty important?
Legal certainty (1) facilitates participation in nuclear projects and (2) facilitates prompt
provision of compensation with a minimum of litigation and other burdens.
How does legal certainty promote the benefits that result from increased international cooperation in designing, constructing and operating nuclear power plants?
All countries will benefit from the increased use of nuclear power because of the
beneficial effects on the global economy, on energy prices and supplies, and on efforts
to address global climate change. Legal certainty is essential for investors, nuclear
suppliers and plant operators (including electrical utilities) to engage in nuclear projects.
Specifically, many investors and nuclear suppliers will not participate in nuclear projects
in the absence of channelling liability exclusively to the operator and implementation
of the other principles of nuclear liability law. Operators also are more likely to engage
in nuclear projects if they know the extent of their potential liability exposure and can
secure insurance or take other measures to ensure they will have sufficient funds available
to cover their potential exposure in the event of a nuclear incident. This knowledge also
permits the rates charged for electricity generated by nuclear power plants to reflect the
costs associated with insurance or other measures. Making the operator exclusively liable
permits the insurance industry to maximize the amount of coverage it can make available
to an operator since it can concentrate all available funds in a single policy.
How does the CSC assure meaningful compensation for nuclear damage promptly
with a minimum of litigation?
All countries have a strong interest in assuring that, in the unlikely event of a nuclear
incident, their citizens receive meaningful compensation for nuclear damage promptly
with a minimum of litigation and other burdens. The CSC has been developed specifically
to achieve this beneficial result.
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The principles of nuclear liability law represent a legal approach that focuses on
compensating damage promptly with a minimum of litigation. Incorporation of these
principles into national law eliminates the need to prove who is responsible for causing
a nuclear incident, whether there is fault, negligence or intent, or whether there are any
legal defences that might be raised. Under ordinary tort law, resolution of these and
other legal issues could take many years, give rise to multiple appeals and divert limited
funds from compensating damage to paying legal fees. In contrast, under the principles of
nuclear liability law, the only issues to be resolved are whether the nuclear incident caused
the damage and, if so, what is the amount of the damage. Accordingly, claims should be
paid promptly with little or no litigation.
Making the operator exclusively liable for nuclear damage permits the insurance industry
to maximise the amount of coverage it can make available to an operator since it can
concentrate all available funds to insure the operator against claims for nuclear damage.
If claims could potentially be raised against other entities in addition to the operator, the
insurance industry would have to allocate the funds available for insuring against nuclear
damage claims among policies issued to the operator and these other entities.
Granting exclusive jurisdiction to the courts of the member country where a nuclear
incident occurs means all claims will be brought in one forum. Thus, claimants will
not have to take part in proceedings in two or more countries to ensure compensation.
In addition, since most nuclear damage is likely to occur in the vicinity of the nuclear
incident, most claimants will not have to participate in proceedings far from where
they live. Requiring all claims to be brought in the courts of one country minimizes the
possibility that funds available for compensating nuclear damage will be exhausted before
all claims are considered. To ensure claimants from all countries receive equal and fair
treatment, the CSC requires all claims to be considered without any discrimination based
on nationality, domicile or residence.
The CSC also requires member countries to recognise final judgments rendered by the
courts of the member country with exclusive jurisdiction over a nuclear incident and
to make them enforceable without re-examination of the case. This greatly benefits
claimants since, in the absence of such a treaty obligation, it is unclear whether and, if so,
under what conditions, the courts of one country will recognise and enforce judgments
rendered by a court in another country. This is especially important in cases where the
entity against the judgment is issued has few, if any, assets located in the country where
the judgment is issued.
The CSC recognises that prompt compensation with minimum litigation is only attractive
if there is an assured and meaningful amount of compensation available to claimants.
The CSC addresses this concern by requiring the Installation State to guarantee the
availability of a first tier amount of SDR 300 million and establishing an international
fund to provide an additional source of compensation.
In addition to assuring the availability of a meaningful amount of compensation, the CSC
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makes this compensation available to cover a broad range of damage. Specifically, the CSC
requires all member countries to adopt a broad definition of nuclear damage. Moreover, the
CSC makes clear that application of the definition is based on the law of the competent
court (that is, the law of the country where the nuclear incident occurs) and thus will
reflect the normal practice in the country where most of the damage is likely to occur.
What aspects of the CSC are especially beneficial to non-generating States?
As noted previously, all countries will benefit significantly from the increased use of
nuclear power to generate electricity because of the beneficial effects on climate change,
energy security and economic growth. In addition, many non-generating States are
connected to electrical grids for which a portion of the electricity is generated by nuclear
power and thus will benefit directly from the generated electricity.
The provisions of the CSC relating to the international fund were developed to be
especially attractive to non-generating States. First, most of the contributions to the
international fund will come from generating States. Specifically, 90% of the contributions
to the international fund will be based on the installed nuclear capacity in a member
country and thus will come from only those member countries where reactors are located.
The remaining 10% of the contributions will be based on the UN rate of assessment of a
member country. Given that many generating States have a large UN rate of assessment,
it is likely that, as a group, non-generating States will provide no more than 2 or 3% of
the contributions to the international fund. Second, one-half of the international fund is
reserved exclusively for transboundary damage (that is, damage outside the Installation
State), which is the type of damage most likely to affect non-generating States.
In addition, the CSC recognizes that the need to adopt national law might be a disincentive
to a country that has no nuclear industry and thus has no need for a nuclear liability
regime, except as a contingency in the event of an incident in its territory, territorial sea or
EEZ. Accordingly, the CSC is clear that a member country need not enact implementing
legislation to the extent its national legal framework makes treaty provisions directly
applicable without the need for legislation. The CSC also is clear that a member country
with no nuclear installations on its territory need only implement those provisions of the
CSC necessary to give effect to its obligations under the CSC.
Why would it not be more beneficial for citizens of a country, and especially of a nongenerating State, to sue in their national court for damage resulting from a nuclear
incident in another country?
The CSC is designed to provide prompt compensation to the citizens of all member
countries with a minimum of litigation. The CSC is explicit that the court with jurisdiction
under the CSC cannot discriminate among claimants from member countries. Claimants
need only demonstrate whether the nuclear incident caused the damage and, if so, what is
the amount of the damage. Payment of these claims is guaranteed through the availability
of at least 300 million SDR’s and the amount contributed to the international fund.
All of these funds are available for claims relating to transboundary damage and one
half of the international fund is reserved exclusively for transboundary claims. The CSC
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also contains provisions to ensure judgments are easily enforceable. This greatly benefits
claimants from a country where the operator has few, if any, assets located. Accordingly,
transboundary claims should be paid promptly with little or no litigation.
On the other hand, if a claimant brought a claim in the court of a non-member country,
the claimant could potentially sue anyone for an unlimited amount of compensation.
However, the claimant would need to prove who is responsible for causing a nuclear
incident and whether there is fault, negligence or intent, as well as litigate the applicability
of any legal defenses that might be raised. Resolution of these and other legal issues could
take many years, give rise to multiple appeals and divert limited funds from compensating
damage to paying legal fees. Moreover, unlimited liability does not translate into
unlimited compensation for damage. A claimant can collect the damage amount in a
judgment only to the extent the tortfeasor has insurance or other financial assets to pay
the judgment amount and those assets are located in a jurisdiction in which the judgment
is enforceable.
What aspects of the CSC are especially beneficial to countries that might be affected
by a nuclear incident during the maritime transport of nuclear material?
The CSC recognizes recent developments in the Law of the Sea and the concerns of
coastal States over maritime shipments of nuclear material by providing that the courts
of a member country will have exclusive jurisdiction over claims for nuclear damage
resulting from a nuclear incident in its exclusive economic zone (EEZ). This provision
increases the likelihood that judicial proceedings will take place in the vicinity of the
nuclear incident and that most claimants will not have to participate in proceedings
far from where they live. This is especially important in the case of nuclear incidents
during maritime shipments where the responsible operator may be located in a country
thousands of miles from the site of the incident.
The CSC responds to longstanding concerns over the definition of nuclear damage in
a manner that is especially beneficial to countries that might be affected by a maritime
nuclear incident. In addition to personal injury and property damage, the enhanced
definition includes five categories of damage relating to impairment of the environment,
preventive measures, and economic loss. The definition is clear that application of the
definition is based on the law of the competent court and thus will reflect the normal
practice in the country where most of the damage is likely to occur.
Why is it especially beneficial for neighboring countries to join the CSC?
As noted previously, uncertainty concerning their potential legal liability has made many
investors, nuclear suppliers and other potential participants extremely reluctant to engage
in or acquire any property, financial or other interest in new or existing nuclear projects.
In assessing their liability exposure, potential participants look not only at the domestic
nuclear liability law in the country where the project is located, but also at the domestic
nuclear liability law in neighboring countries that might suffer nuclear damage in the
event of a nuclear incident and whether there are treaty relations among these countries
concerning nuclear liability. They are concerned about the situation in these neighboring
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countries because, in the absence of treaty relations concerning nuclear liability, a court in
a neighboring country is very likely to take jurisdiction over a nuclear incident that causes
nuclear damage in the country where the court is located. (A potential participant also
will look at the situation in countries where it or other participants are located or have
significant activities related to the project since courts in these countries may use such
connections as a basis to assert jurisdiction over a nuclear incident involving the project.)
How will joining the CSC benefit Canada?
In the event of a nuclear incident at a nuclear power plant in Canada, there is a strong
likelihood that U.S. citizens will suffer damage. Consequently, it is reasonable to expect a
U.S. court to take jurisdiction over a nuclear incident that causes damage to U.S. citizens or
that involves a nuclear project with a participant located in or having significant activities
in the United States. Once a U.S. court takes jurisdiction over the nuclear incident, it will
not confine the judicial proceeding to damage suffered by U.S. citizens but rather will
deal with all damage resulting from the nuclear incident, including damage suffered by
citizens of Canada. A U.S. court will apply normal tort law (and not the Price-Anderson
Act and accept claims against not only the operator of the power plant, but also against the
owner or anyone else associated with the power plant, anyone who supplied components,
equipment or services used in connection with the power plant, and anyone else for whom
an argument of legal liability could be made. Claims will not be limited to claims against
U.S. individuals and businesses but may be brought against individuals and businesses
from Canada or any other country. There will be no limit on the liability amount for
any defendant and punitive damages may be available. Given that nuclear power plants
might be characterized as ultra-hazardous facilities, a U.S. court may adjudicate claims
against all or some defendants on the basis of strict liability. After enduring many years of
litigation and incurring substantial legal expenses, the operator and other defendants may
be found legally liable and subject to judgments several times higher than the current or
anticipated future limit on operator liability under Canadian law.
The prospect of the scenario described in the preceding paragraph already is having a
chilling effect on the willingness of some potential participants to engage in or acquire
any property, financial or other interest in new or existing nuclear projects in Canada.
By joining the CSC to which the United States already belongs, Canada will eliminate
this scenario since its courts will have exclusive jurisdiction over nuclear incidents within
its territory.
Frequently Asked Questions
What is the CSC?
The CSC is an international treaty that addresses the treatment of legal liability resulting
from a nuclear incident. The CSC was negotiated during the 1990’s under the auspices
of the International Atomic Energy Agency and adopted at a Diplomatic Conference in
Vienna during September 1997.
What are the purposes of the CSC?
The CSC provides the framework for a global nuclear liability regime that will: (1) assure
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the availability of a significant amount of compensation for nuclear damage promptly
with a minimum of litigation; and (2) provide legal certainty as to how legal liability for a
nuclear incident will be treated and how compensation will be made available.
Why is the CSC important?
A global nuclear liability regime based on the CSC is essential to: (1) fully realizing
the potential benefits from nuclear power with respect to economic development, living
standards, energy prices and supplies, and the environment; (2) promoting international
cooperation in designing, constructing and operating nuclear power plants; and (3)
ensuring the safety and security of these plants.
How does the CSC provide the basis for a global nuclear liability regime?
A global nuclear liability regime must attract broad adherence from all countries.
Accordingly, the CSC was developed to attract broad adherence by countries that use
nuclear power to generate electricity, as well as countries that do not use nuclear power
to generate electricity. First, the CSC is a free-standing instrument open to all States.
Second, the CSC contains a number of features that make it attractive all countries
(whether or not they use nuclear power to generate electricity).
What does it mean that the CSC is a free-standing instrument?
Free-standing means a country can join the CSC without also having to become a member
of the Paris Convention or the Vienna Convention. The free-standing nature of the CSC
is important because countries with a majority of the existing and planned nuclear power
plants (including Canada, China, India, Japan, the Republic of Korea, and the United
States), as well as most countries with no nuclear power plants, are not members of the
Paris Convention or the Vienna Convention. The CSC makes a global regime possible
by providing an umbrella instrument that can fit over and accommodate countries that
belong to the Paris Convention or the Vienna Convention, as well as those countries that
do not belong to either liability convention but are willing to accept the basic principles
of nuclear liability law as set forth in the context of the Annex to the CSC.
Why is the free-standing nature of the CSC important?
Many countries, and especially countries with no nuclear power plants, have been unwilling
to join the Paris Convention or the Vienna Convention because they perceive these
Conventions as not focusing sufficiently on the concerns of those who might suffer nuclear
damage in the event of a nuclear incident. The CSC maintains the basic principles of nuclear
liability law set forth in the Paris Convention and the Vienna Convention, while including
provisions to addresses many of the issues that have discouraged many countries from
joining the Paris Convention or the Vienna Convention. Specifically, the CSC contains
enhanced provisions on the amount available to compensate nuclear damage, the definition
of nuclear damage, and the treatment of maritime nuclear incidents. This more balanced
approach is fundamental to attracting the broad adherence necessary for a global regime.
What features of the CSC makes it attractive to all countries?
The CSC contains features that (1) provide legal certainty on the treatment of legal liability
254

for nuclear damage resulting from a nuclear incident, and (2) assure the prompt availability
of meaningful compensation with a minimum of litigation and other burdens.
How difficult would it be to bring a claim under the CSC?
As noted previously, the CSC minimizes the need for litigation and grants exclusive
jurisdiction o the countries where most of the damage is likely to occur. Thus, bringing
claims under the CSC should be considerably less difficult than under ordinary tort law
where potential claimants might have to engage lawyers for protracted periods of time
and, in some cases, deal with a distant foreign court. In fact, since a claimant needs only
show causation and amount of damage, there is a strong likelihood that most claims could
be resolved through an insurance claims adjustment process without resort to the court
system. As a practical matter, if a nuclear incident were to occur, potential claimants would
be informed very quickly as to how to file claims with insurance adjustors and such claims
would likely be paid in a prompt and consistent manner. Resort to judicial proceedings
would likely only be needed where there was a dispute as to whether a particular type of
damage was covered by the competent court.
How does the CSC assure the availability of meaningful compensation?
The CSC assures the availability of a meaningful amount of compensation by providing
for two tiers of compensation. The amount of the first tier must be at least 300 million
Special Drawing Rights (SDRs) (approximately $450 million). The expectation is that
operators of nuclear plants will cover the first tier amount by securing insurance. To the
extent funds from the liable operator are insufficient to cover the first tier amount; the
CSC requires the member country where the nuclear plant is located to make public
funds available to cover the difference. If claims for compensation for nuclear damage
exceed the first tier amount, the CSC requires member countries to contribute to an
international fund that will provide the second tier of compensation. The amount of the
second tier of compensation is not fixed, but rather is dependent on the number of nuclear
power plants in member countries and will increase as the number of such plants increase.
If most countries with nuclear power plants adhered to the CSC today, the amount of the
second tier currently would be more than 300 million SDRs.
Does the CSC require member countries with no nuclear power plants to contribute to the
international fund?
Yes. All member countries must contribute to the international fund, except for those
countries that have no nuclear installations and that pay the minimum UN rate of
assessment. The provisions of the CSC relating to the international fund, however, were
developed to be especially attractive to countries with no nuclear power plants. First,
most of the contributions to the international fund will come from countries with
nuclear power plants. Second, one-half of the international fund is reserved exclusively
for transboundary damage (that is, damage outside the country where the responsible
operator is located).
While only a small percentage of the total contributions to the international fund will
come from countries with no nuclear power plants, this contribution represents a very
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important element of international solidarity. In addition, given the interdependencies
in the world today, all countries will benefit from the increased use of nuclear power to
generate electricity. Moreover, a member country, regardless of whether there are any
nuclear installations located on its territory, receives important advantages by adhering to
the CSC, including the assurance of meaningful compensation and exclusive jurisdiction
over nuclear incidents in its territory, territorial sea or EEZ.
How does the CSC address concerns about the definition of nuclear damage?
In addition to assuring the availability of a meaningful amount of compensation, the
CSC makes this compensation available to cover a broad range of damage. Specifically,
the CSC requires all member countries to adopt a broad definition of nuclear damage,
which covers all categories of damage that are normally covered today. The CSC responds
to longstanding concerns over the definition of nuclear damage by explicitly identifying
the types of damage that are considered nuclear damage. In addition to personal injury
and property damage, the enhanced definition includes five categories of damage relating
to impairment of the environment, preventive measures, and economic loss. The definition
is clear that application of the definition is based on the law of the competent court
(that is, the law of the country where the nuclear incident occurs) and thus will reflect
the normal practice in the country where most of the damage is likely to occur. The
enhanced definition thus provides certainty that the concept of nuclear damage includes
impairment of the environment, preventive measures, and certain economic loss, while
recognizing that detailed implementation of this concept is best left to national law.
How does the CSC deal with the principle that a single court should have exclusive
jurisdiction over a nuclear incident?
The CSC reaffirms the principle that jurisdiction over a nuclear incident lies only with
the courts of the country where the incident occurs. Specifically, the CSC requires other
member countries to recognize the exclusive jurisdiction of the courts of the member
country where a nuclear incident occurs and to refrain from asserting jurisdiction over
the incident. The CSC updates this principle to cover not only nuclear incidents in the
territory or territorial sea of a member country but also nuclear incidents in its exclusive
economic zone (EEZ). This enhancement recognizes recent developments in the Law of
the Sea and the concerns of coastal States over maritime shipments of nuclear material.
Would a country that is party to the Paris Convention or the Vienna Convention have to
change its national law to join the CSC?
The CSC has been developed to minimize, to the maximum extent practicable, the actions
that a country that is a party to the Paris Convention or the Vienna Convention would
need to take to join the CSC. Thus, a country that is a party to the Paris Convention or
the Vienna Convention would have to change its national law only to the extent necessary
to reflect the provisions in the CSC that apply to all member countries. These provisions
include (1) ensuring the availability of at least 300 million SDRs, (2) implementing the
enhanced definition of nuclear damage, and (3) extending coverage to include all member
countries. None of these actions would be inconsistent with the Paris Convention or the
Vienna Convention. Annex States would have to take similar actions, as well as ensure
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their national laws were consistent with the basic principles of nuclear liability law set
forth in the Annex.
Must each member country, including a member country with no nuclear installations on its
territory, have national law on nuclear liability?
The CSC is clear that a member country must have national law based on the Paris
Convention, the Vienna Convention or the Annex to the CSC. A member country
also must implement the overarching provisions in the CSC, including those related to
jurisdiction, compensation and the definition of nuclear damage.
The drafters of the CSC recognized that the need to adopt national law might be a
disincentive to some countries, especially a country that has no nuclear industry and
thus has no need for a nuclear liability regime, except as a contingency in the event of
an incident in its territory, territorial sea or EEZ. Accordingly, the CSC is clear that a
member country need not enact implementing legislation to the extent its national legal
framework makes treaty provisions directly applicable without the need for legislation.
The CSC also is clear that a member country with no nuclear installations on its territory
need only implement those provisions of the CSC necessary to give effect to its obligations
under the CSC.
Does the Joint Protocol provide an alternative to the CSC for achieving a global nuclear
liability regime?
The Joint Protocol has proven to be an important measure in building a link between
countries that adhere to the Vienna and Paris Conventions and can continue to serve that
purpose in the interim before widespread adherence to the CSC is achieved. However, it
cannot serve as the basis for a global regime since it does not mandate the same treatment
with respect to minimum compensation amounts, jurisdictional rules and the definition
of nuclear damage. Most non-generating States, as well as many generating States, are
unwilling to adhere to any instrument that would put them in treaty relations with other
countries that could continue to follow the compensation and jurisdictional provisions
in the Paris Convention and the Vienna Convention. In addition, unlike the CSC, the
Joint Protocol does not contain any mechanism to supplement the funds available to
compensate nuclear damage.
Where can additional information on the CSC be found?
The Explanatory Texts for the 1997 Vienna Convention on Civil Liability for Nuclear Damage
and the 1997 Convention on Supplementary Compensation for Nuclear Damage provides
a detailed discussion and authoritative interpretation of the CSC and its provisions.
(International Atomic Energy Agency (2004)) (the Explanatory Texts can be found by
going to the subsection on liability at the Office of Legal Affairs homepage at the IAEA
website (http://ola.iaea.org). The Compensation Convention: Path To A Global Regime for
Dealing With Legal Liability And Compensation For Nuclear Damage provides an overview
of the CSC. (Ben McRae, 61 Nuclear Law Bulletin 25 (1998)) (available at: http://
www.nea.fr/html/law/nlb/NLB-61). The Convention on Supplementary Compensation for
Nuclear Damage: Catalyst for a Global Nuclear Liability Regime provides a discussion of
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some of the issues that have been raised since the adoption of the CSC. (Ben McRae, 79
Nuclear Law Bulletin 17 (2007)) (available at: http://www.nea.fr/html/law/nlb/nlb-79/
welcome.html).
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CANADA AND INTERNATIONAL NUCLEAR LIABILITY
Andrew Roman, Michelle Fernando and Katherine Salsman

Introduction
Canada, like many other countries, is facing a serious long-term electricity shortage. The
Canadian economy is highly energy intensive, yet accessible hydroelectric generation has largely
been developed already, and there is increasing pressure to phase out or significantly decrease
the use of fossil fuels. The country is therefore turning its attention to nuclear technology
as a source of abundant, reliable generation without greenhouse gas emissions. However, there is
a high level of public apprehension, and even some stigma surrounding nuclear generation as
a result of the risks perceived to be associated with both the operation of nuclear generation
and the production, transportation, storage and disposal of nuclear fuel.
The international community understood, early in the development of the nuclear
industry, that the benefits of nuclear generation could only be obtained if the risks were
managed, and perceived to be managed, by extensive government intervention in the
market place. The international community also understood that these risks of nuclear
energy production must be managed both at the national level and at the regional or
global level, as the consequences of a nuclear accident that exceeds the design limits of
the generating station would probably be felt across several countries, if not globally. At
the national level, the nuclear liability regime can only be fully understood by considering
both the statutory law of nuclear liability (law made by legislatures) and the common law
or civil code (as interpreted law by judicial decisions).
This paper considers the following topics:
::
::
::
::

Comparison of Canadian and US Nuclear Civil Liability Legislation
Reciprocity between Canada and the US on Nuclear Liability
International Conventions on Compensation for Nuclear Damage
Civil Liability Claims under the Price-Anderson Act
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Comparison of Canadian and US Nuclear Civil Liability Legislation
Both Canada and the United States have enacted legislation to limit liability for nuclear
incidents and provide compensation to those who suffer injury or property damage as
a result of the incident. This legislation, the Canadian Nuclear Liability Act and the US
Price-Anderson Act, responds to the observation that private insurers have systematically
and consistently refused to provide coverage for damage resulting from nuclear incidents.
The legislation fills this gap and makes the nuclear power industry financially feasible.
The Nuclear Liability Act
The Canadian Nuclear Liability Act1 establishes a civil liability regime for those involved
in the nuclear power industry.
The Act outlines the duties owed to the public by the operator of a nuclear installation.
An operator has a duty to ensure that no person or property is injured or damaged by the
fissionable or radioactive properties of nuclear material that is either in its installation, on
route to the installation, or that was in the installation and has not subsequently been in
another installation operated by another person (s. 3).
The Act provides that the operator is absolutely liable for any breach of this duty, and
thus, no proof of negligence or fault is required to establish liability (s. 4). Even if the
injury or damage is not attributable to the breach of duty, the operator is still responsible
if it was not reasonably separable from damage or injury that was as a result of a breach
(s. 6). Where two or more operators are liable, they are jointly and severally liable (s. 5).
The Act provides some certainty for contractors and suppliers to a nuclear generating
station in that it states that an operator has no right of recourse or indemnity against any
person in respect of its liability under the Act (s. 10) and no other person is liable for any
injury or damage attributable to the breach of the duty imposed on an operator by the
Act (s. 11). This means that a contractor or supplier whose negligence, in part or in whole,
causes an accident at a nuclear plant is protected from liability for that negligence, yet
the operator, who may not have been negligent at all, is entirely liable. Obviously, this is a
fundamental change from the ordinary operation of the law of negligence.
The Act provides three rather narrow exceptions. An operator is not liable for injury or
damage if:
::
::
::
		
		
		
1

it resulted from an armed conflict in the course of war, invasion, or insurrection (s. 7);
it is intentionally self-inflicted injury or damage (s. 8); and
it occurs on the site of the nuclear installation, to the nuclear installation itself,
to property on the premises of the nuclear installation that is used or to be used
in connection with the nuclear installation, or to the ship, aircraft or other means of
transportation of which the nuclear installation forms part of the equipment (s. 9).

1985, c. N-28.
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Although the Act uses strong language, suggesting certainty in the Canadian nuclear
liability regime, there are certain ambiguities in the Act that could give rise to considerable
uncertainty. As an example, s. 11 of the Act appears to prevent an operator from contracting out of its potential liability for a nuclear incident. Given the broad scope of an
operator’s statutory duties, it would appear that contractors and other third parties are
protected from liability. Sections 10 and 11 eliminate the liability of a third party where
the damage arises from an operator’s breach of its duty. However, s. 6 specifies that an
operator is deemed to have breached its duty only whenever the damage or injury is “not
reasonably separable” from the damage or injury that is attributable to a breach of its duty.
Presumably, if the damage or injury is reasonably separable from the damage or injury, then
the situation is the reverse. What, then, is the meaning of “reasonably separable”? The
word “reasonable” usually signals the grant of a broad judicial discretion, absent a body of
case law narrowing it, and such case law in the nuclear field is nonexistent in Canada.
The possible interpretations range from the restrictive to the extremely broad. Thus,
a contractor or other third party may be found liable if the courts choose to interpret
“reasonably separable” narrowly, and require a strong link between the damage and the
operator’s breach of its duty. In such a case, the third party may not be protected by the
operator’s absolute liability.
As another concern, there has been no judicial consideration of the Act to date. Therefore,
it is unknown how the courts will interpret the operator’s duties. On the face of the Act,
the operator has the duty to ensure that no person is injured and no property is damaged
as a result of its nuclear materials. However, the courts could interpret this section as
simply imposing an unusually high standard of care. Although a negligence standard is
specifically ruled out in s. 4, a court may be reluctant to impose liability on an operator
if there was absolutely nothing it could have done to prevent the damage or injury. This
could arise from an “act of God” such as an earthquake, or from an act of sabotage or
terrorism. In such a case, a third party could be held partially liable.
It may be unlikely that a court will knowingly or intentionally interpret the Act in a way
that defeats the policy objectives of the Act. However, the policy objectives are themselves
not entirely clear, in particular, how far Parliament intended to go in abrogating the normal
common law duties of an operator. And what means did it intend to use, or avoid using,
to deal with an extreme, catastrophic situation? Legislative ambiguity, however slight,
will create protracted litigation as various courts are asked to clarify the uncertainties.
As a result, participants in the nuclear power industry assume some risk of claims that can
slip through the liability safety net created by the Act. Such claims could sharply affect
the party’s share value and its ability to obtain debt financing. In light of the inevitable
uncertainties in the interpretation of the Act, it is not unreasonable for any supplier to an
operator to seek an indemnity from the operator, regardless of the Act.
The Act imposes a limitation period of three years from the date that the claimant knew
or ought reasonably to have known of the damage or injury, or from the date of death in
the case of a claim for loss of life. It also imposes an ultimate limitation period of 10 years
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from the date the cause of action arose, regardless of when the claimant actually knew or
ought to have known of the damage or injury (s. 13).
The single most important concept of the Act is that the operator’s liability is effectively
limited to $75 million regardless of how large the damages may actually be (s. 18 to 20).
The Act requires operators to maintain $75 million in insurance coverage against that
liability imposed by the Act (s. 15), and liability for damage in excess of that amount
would likely be borne by the Canadian taxpayer.
If the Governor in Council2 is of the opinion that damages are likely to exceed
$75 million, or if it determines it to be in the public interest, it is to issue a proclamation to
put in place special measures for compensation. In that case, the operator becomes liable
to Her Majesty3 for up to $75 million, and all proceedings in court are forever stayed (ss.
19 and 20). The Cabinet may then establish a Nuclear Damages Claims Commission (s.
21) which would hear and decide all claims for compensation. The Commission would
make compensation orders which are paid out of the federal Consolidated Revenue
Fund4 (s. 27).
The territorial scope of the term “forever stayed” in s. 19 is ambiguous. The Act does
not specifically state whether the section allows for a stay of actions only in Canada, or
also abroad. However, arguably, no Canadian statute can legislate whether a Canadian
operator is liable in the courts of another jurisdiction, although the Act will likely be a
factor if a Canadian court is called upon to enforce a foreign judgment. This ambiguity
may result in more uncertainty for operators or others involved in the nuclear industry
than appears on the face of the Act.
Where the Cabinet, as a result of the distress, suffering or hardship caused by a nuclear
incident, is of the opinion that it is necessary to provide interim financial assistance to
persons affected by the nuclear incident, it may provide for such assistance out of the
Consolidated Revenue Fund (s. 30). However, the aggregate of all amounts paid under ss.
27 and 30 must not exceed $75 million unless authorized by Parliament (s. 31).
The Act also states that generally, an operator is not liable for any injury or damage
occasioned outside of Canada unless a country is declared a reciprocating country
(s. 33). In that case, Rules can be made to implement any arrangement between Canada
and the reciprocating country, and injury or damage incurred in that country may be
treated similarly to injury or damage incurred in Canada. The US has been declared such
a reciprocating country.5
2
3
4
5

Governor in Council is a term from Canadian constitutional law that refers to the Governor General (the
official head of the Canadian State) acting on the advice of the Cabinet. Since the Governor General’s role is
primarily ceremonial, any decisions by the Governor in Council are in reality made by the Cabinet.
In Canada, the term Her Majesty (or the Crown), in the federal context, really means the Canadian State, or
more practically, the Canadian Federal Government.
The Consolidated Revenue Fund is the account into which federal taxes and revenue are deposited.
A regulation was made in 1978 under the Nuclear Liability Act declaring the US to be a reciprocating country
for the purposes of the Act (SI/78-179) and the Canada-United States Nuclear Liability Rules, C.R.C., c. 1240
were subsequently made.
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Proposed Reform of the Current Act: Bill C-20
In March 2009, the proposed new Nuclear Liability and Compensation Act was introduced
in the House of Commons as Bill C-20. Bill C-20 is the third attempt to replace the
Nuclear Liability Act with the new Nuclear Liability and Compensation Act. Bill C-5, and
prior to that Bill C-63, had progressed only part way through the process of becoming
law when their progress ended with the dissolution of the sessions of Parliament in which
they had been introduced, resulting in the deaths of the bills.6 Bill C-20 is substantially
the same as these prior bills and, if enacted, will make important changes to the nuclear
liability regime in Canada.
Bill C-20, like the Act, would make the operators of nuclear installations exclusively liable,
but increase the monetary level of their liability and correspondingly, the insurance or other
financial security that operators are required to maintain. The Bill seeks to increase the
threshold from $75 million to $650 million. This amount was set by estimating the extent
of damage potentially caused as a result of a ‘within design’ failure.7 $650 million would
most likely be insufficient to compensate victims in the event of a containment failure.
Bill C-20 would extend the ultimate limitation period for making claims for bodily injury
to 30 years from the 10 years in the existing Act.
Bill C-20, like the existing Act, would also provide for a body to hear and decide claims
– the Nuclear Claims Tribunal. The Cabinet “may” form a Tribunal if it “believes that
it is in the public interest to do so, having regard to the extent and the estimated cost
of the damage, and the advantages of having the claims dealt with by an administrative
tribunal.” As with the Nuclear Damage Claims Commission that may be established
under the existing legislation, the Tribunal would have exclusive jurisdiction over claims
made in Canada – whether this exclusive jurisdiction would apply to damages incurred
outside of Canada is unclear and will be discussed later in this paper. As under the existing
legislation, if the Cabinet did not create a Tribunal, it would fall to the courts to hear and
determine claims and to award compensation.
This essentially gives the Cabinet discretion to make use of either a judicial, or an
administrative mechanism to resolve claims resulting from a nuclear incident. This
raises questions as to the ability of either mechanism to resolve the claims efficiently and
effectively. If the Cabinet chooses to let the courts resolve the claims, this could result in
a complete swamping of the already over-burdened judicial system and significant delays
in compensating plaintiffs. However, even if the Cabinet establishes a Tribunal, similar
problems may arise if it is not well funded and staffed to deal with the large number of
claimants that can arise from a significant nuclear incident.
6
7

When a session of Parliament ends, all bills which have not been enacted into law are terminated. This is
referred to as the Bill “dying on the Order Paper”.
That is, a failure in which there was no leakage of nuclear radiation outside of the containment system of the
generating station.
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Bill C-20 proposes to continue the provision of interim financial assistance to persons
who, in the Minister’s8 opinion, have suffered damage as a result of the nuclear incident,
but the Bill proposes to cap the assistance at 20% of the operator’s maximum liability. The
adequacy of leaving timely compensation to a Minister’s opinion, and a 20% cap on what
may be essential financial assistance for catastrophic injuries, remains to be seen.
The Price-Anderson Act
The Price-Anderson Nuclear Industries Indemnity Act9 (known as the Price-Anderson Act) is
a United States federal law, first passed in 1957 but renewed several times, which governs
civil liability issues related to certain non-military nuclear facilities in the US (such as
nuclear power plants, research reactors and nuclear fuel fabricators). While it is similar in
purpose to the Canadian Act, there are also significant differences.
The Price-Anderson Act requires that a licensee under the Act hold insurance from private
sources (§2210 (b)(1)) at an amount set by regulation (currently $300 million). As in
Canada, a US licensee is indemnified for any liability arising from a nuclear incident
in excess of the insurance requirements (§2210 (c)). Contractors are indemnified under
section (d) of the Price-Anderson Act.
If a nuclear incident causes or is expected to cause damages in excess of the insurance
amount set by regulation, the additional funds required will come, in the first instance,
not from the US taxpayer but from a pool into which each nuclear facility contributes.
This pool does not exist until a nuclear incident occurs that causes or is expected to cause
liability in excess of $300 million. Each licensee contributes to the pool “the maximum
amount of the standard deferred premium that may be charged a licensee … [which] shall
not be more than $111,900,000”10 ((b)(1)(C)). A licensee is not required to pay more
than $17.5 million into the pool in any one year ((b)(1)(C)). If there are insufficient funds
available in a given year to pay the claims, then the Nuclear Regulatory Commission
can request that Congress appropriate sufficient funds to satisfy payment of claims ((b)
(4)(A)) until such funds can be repaid with interest ((b)(4)(B)). If the nuclear incident
is so severe as to cause damages in excess of the insurance amount set by regulation and
the pool into which each nuclear facility contributes, then a compensation plan shall be
submitted to Congress for consideration ((i)(2)).
If the US district court determines that public liability from a single nuclear incident
may exceed the applicable limit of liability, total payments made by or for all indemnitors
cannot exceed 15 per cent of such limit without the approval of the court ((o)(1)(A)). The
Atomic Energy Commission or Secretary of Energy must submit to the court a plan for
the disposition of pending claims and for the distribution of remaining funds available.
The plan must include an allocation of appropriate amounts for personal injury claims,
property damage claims and possible latent injury claims ((n)(1)(C)). The purpose of this
plan is to “insure [sic] the most equitable allocation” of available funds.
9 42 USC §2210.
10 These amounts are adjusted for inflation at least once every five years by the US Nuclear Regulatory
Commission. The most recent revision was made on September 29, 2008 (73 FR 56451).
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The Act states that as a general matter, the substantive laws of the state in which the
incident occurs applies. However, the Act specifically excludes the possibility of any
award of punitive damages in any case where the US is obligated to make payments
under an agreement of indemnification covering the incident(s). And, the Act permits,
the Commission or the Secretary to incorporate provisions in indemnity agreements
and insurance policies or contracts forbidding the licensee or contractor from relying
on certain defences, such as those arising from the conduct of the claimant or fault of
the persons indemnified in the event of an “extraordinary nuclear occurrence” ((n)(1)).
The Act defines an extraordinary nuclear occurrence as “any event causing a discharge
or dispersal of source, special nuclear, or byproduct material from its intended place of
confinement in amounts offsite, or causing radiation levels offsite, which the Nuclear
Regulatory Commission or the Secretary of Energy, as appropriate, determines to be
substantial, and which the Nuclear Regulatory Commission or the Secretary of Energy,
as appropriate, determines has resulted or will probably result in substantial damages to
persons offsite or property offsite.”
The Act also makes changes to typical civil court procedures. It grants exclusive jurisdiction over any claim covered by the Price-Anderson Act to the Federal Courts, and
requires that all claims arising from a single incident be brought in one court ((n)(2)).
As far as an “extraordinary” nuclear occurrence is concerned, the Act also limits liability
by requiring claimants to bring their claim within three years of the discovery of their
injury or damage ((n)(1)). Following a nuclear incident, the chief judge of the US district
court (the US district courts being the general trial courts of the US federal court system)
having jurisdiction with respect to public liability action may appoint a special case load
management panel to coordinate and assign cases arising out of the nuclear incident
((n)(3)(A)). Amongst its various tasks, the management panel must implement such
measures to encourage the equitable, prompt, and efficient resolution of cases arising out
of the nuclear incident ((n)(3)(C)). These provisions are far more detailed and specific
than either the present or the proposed Canadian legislation.
The Acts Compared
The Canadian and US nuclear liability schemes are similar in principle but different in
execution. One of the more significant differences is that the Canadian scheme does
not include the communal pool of funds used in the US. The current Canadian limit
on liability, $75 million, is insignificant given the estimated costs associated with a
serious nuclear incident. Increasing the limit to $650 million, as Bill C-20 proposes, will
assist, but in reality, it is unlikely that, with the possible exception of provincially-owned
corporations, such as OPG, Hydro-Québec and NB Power, any one nuclear operator
would be able to provide full compensation for the damages caused by a nuclear accident
that is not within design.
The US legislative decision to make a pool of funds available in the event of a nuclear
incident shares payment for liability among all nuclear facilities. That way, each licensee
has a pecuniary interest not only in the safety and performance of its own facility but of
every other facility in the US. This encourages licensees to share information about best
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practices and to keep an eye on the conduct of others in the industry. It also results in
greater cost internalization, in that the contributions to the pool, and liability payments
out of the pool, will be financed by the customers of nuclear facilities.
Although the compensation scheme in the Price-Anderson Act is more comprehensive, the
Nuclear Liability Act provides simpler, and what may in practice be more rapid resolution
of claims. The Canadian Act contemplates the Cabinet creating a specialized new singlepurpose Commission to deal with claims for compensation arising out of the nuclear
incident rather then leaving those cases to be decided by litigation in what are already
overburdened civil courts.
The limitations schemes under the two Acts also vary. Although both provide for a
limitation period of three years from the date of discovery, the Price-Anderson Act has
no ultimate limitation period, while the Nuclear Liability Act precludes any claim more
that 10 years after it arose. An ultimate 10 year limitation period might preclude some
legitimate claims if some of the health problems associated with exposure to radiation did
not become evident until more than 10 years later, but it also provides greater certainty
and finality. The discrepancy will be reduced somewhat if the Canadian Act is amended.
It is proposed that the ultimate limitation period in the Canadian Act be increased from
10 years to 30 years. A 30 year ultimate limitation period better reflects the length of time
it takes many latent cancers to develop.
Reciprocity in Compensation between Canada and the US on Nuclear Incidents
A serious nuclear incident could have an impact across national borders. Given Canada’s
shared border with the US, the issue of reciprocity between Canada and the US in
compensating the victims of a nuclear incident in one country caused by a facility in the
other country is important. Under a regime of full reciprocity, in theory, a claim brought
under whatever claims process was established in the country in which the nuclear
incident occurred, by a claimant in the other country, should be eligible for compensation
on the same basis as a claim brought by a national of the country in which the nuclear
incident occurred.
In practice, however, the situation is somewhat complicated when a plaintiff seeks
compensation for injury or damage resulting from a nuclear incident that occurred in a
neighbouring country, in that country. In the Canada-US context, there are two possible
scenarios, each of which are discussed in turn:
::
		
::
		

US Plaintiff, injured or damaged by Canadian Nuclear Incident, seeks redress
in Canadian Court
Canadian Plaintiff, injured or damaged by US Nuclear Incident, seeks redress
in US Court

To the best of the authors’ knowledge, there has yet to be a nuclear incident in Canada
or the US that has resulted in cross-border claims. As a result, there is a large measure of
uncertainty in how a court in either Canada or the US would interpret or apply the law.
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US Plaintiff,Injured or Damaged by Canadian Nuclear Incident,Seeks Redress in Canadian Court
The Canadian Nuclear Liability Act states that generally, an operator is not liable for any
injury or damage suffered outside of Canada (s. 33). An exception to this rule exists in the
Regulations made under that Act, which state that an operator is liable for any injury or
damage occasioned in the US resulting from a nuclear incident that occurs in Canada.11
The Regulations also grant Canadian courts jurisdiction over such claims:
Any court in Canada that … has jurisdiction and that exercises
jurisdiction in the place where the nuclear installation at or in relation
to which a nuclear incident referred to in section 2 occurs, has the same
jurisdiction to entertain any application or grant any relief or remedy
arising out of or relating to injury or damage occasioned in the United
States resulting from that nuclear incident as the court would have,
under the Nuclear Liability Act, in respect of that injury or damage if it
had been occasioned in Canada.
Therefore, almost certainly, a US national could bring a claim in Canada for damage
suffered in the US as a result of a nuclear incident that occurs in Canada. However,
although the Regulations grant jurisdiction to a Canadian court, they do not specifically
require that the court exercise that jurisdiction. In the case of a significant nuclear
incident, a court may be tempted not to exercise the jurisdiction granted if to do so
may, for instance, drain available funds so that insufficient compensation is available for
Canadians injured by the nuclear incident.
Canadian Plaintiff, Injured or Damaged by US Nuclear Incident, Seeks Redress in US Court
The US Price-Anderson Act defines “nuclear incident” as an incident occurring inside the
US causing injury or damage inside or outside the US. This suggests that the coverage
provided by the Act may apply to Canadian plaintiffs suing in a US court, although the
Act does not specifically say so. The question has also been considered by the Nuclear
Regulatory Commission. The Commission interpreted12 the Atomic Energy Act of 1954
and concluded that there is nothing limiting compensation for damage incurred outside
the US.13 Whether that interpretation would be treated by the courts as having legal
force, or as being persuasive in a real world situation is, of course, unknown.
The Commission’s interpretation does acknowledge that a quote from a report of the
Joint Committee on Atomic Energy on the Price-Anderson Act raises some doubts as to
whether the Act is intended to apply to damage occasioned outside the US. A sentence
in the Report reads “[i]f there is anything from a nuclear incident at the licensed activity
which causes injury abroad, or if there is any activity abroad which causes further injury
in the [US] the situation will require further investigation at that time.” This sentence
implies that the Act may not apply to injury to persons abroad.
11 Above, note 5.
12 US agencies have the power to issue interpretations of the US Code by means of regulations. It is a practice in
many agencies to issue regulations that provide interpretations of specific provisions of the Code. Please see:
http://www.nrc.gov/reading-rm/doc-collections/cfr/part008/.
13 10 CFR § 8.2.170 (2008).
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However, the Commission rejects this view. Instead, it finds it more consistent with the
purpose of the Act to infer that the quote was referring to the fact that the Act could not
limit liability incurred in foreign courts. To quote the Commission:
(i) It is my opinion that since the language of the Act draws no distinction
between damage received in the United States and that received abroad,
none can properly be drawn. To read the Act as imposing such a limitation in the absence of statutory direction and in the light of an avowed
Congressional intention to encourage the development of the atomic
energy industry would be unwarranted. The confusing sentence cited in
the Report must, therefore, be read consistently with the language of the
Act in the manner suggested above, i.e., as recognizing Congressional
inability to limit foreign liability, or must be ignored as inconsistent with
the broad coverage of the statutory language.
Although this interpretation dates from 1960, it is based on statutory language that still exists
today. Therefore, it is possible that a Canadian could obtain compensation in a US court for
injury or damage incurred in Canada due to a nuclear incident in the US, but the matter
is not really for the Commission to decide in a particular case of litigation in the courts, so
the result in the US remains unknown until a case is actually heard and determined.
Adding some support to a Canadian’s right to obtain compensation in a US court is a
series of diplomatic notes14 exchanged between Canada and the US on nuclear liability.
The notes state that the coverage provided pursuant to indemnity agreements entered
into by the US would apply to injury or damage in Canada to the same extent as in the
US. However, the use of diplomatic notes poses a number of difficulties. Diplomatic notes
should not be confused with statutory instruments, which have the force of law and are
widely accessible to the public. The validity of a diplomatic note can be put in doubt if it
is held that it was made by an embassy outside of its scope of delegated authority. Even if
valid, a diplomatic note can be repudiated by one of the parties to it if the note no longer
suits its interests. Where there is a significant nuclear incident, each country is likely to
look first to its own interests rather than its international diplomatic notes. A Canadian
plaintiff may have little redress should the US government or courts choose to ignore any
obligations imposed by its diplomatic notes with Canada.
The situation becomes much more complicated when a plaintiff seeks compensation, in
his country, for injury or damage resulting from a nuclear incident that occurred in a
neighbouring country. In the Canada-US context, there are two possible scenarios, each
of which are discussed in turn:
:: US Plaintiff, injured or damaged by Canadian Nuclear Incident, seeks redress
		 in US Court
14 A diplomatic note is a written communication between embassies, often consisting of commitments or
agreements between the two countries. They are not considered international treaties, nor are they necessarily
enacted into law by the parties to the exchange of notes.
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:: Canadian Plaintiff, injured or damaged by US Nuclear Incident, seeks redress
		 in Canadian Court
Three questions become pertinent in each scenario:
1. Would the court accept jurisdiction?
2. If it accepts jurisdiction, would it apply Canadian or US law?
3. If a plaintiff succeeds in court in one jurisdiction, would it be enforceable in
		 the other jurisdiction?
Canadian Plaintiff, Injured or Damaged by US Nuclear Incident, Seeks Redress in
Canadian Court
Jurisdiction
If there is a foreign element to a case (as there would be in the event of a nuclear incident
with cross-border effects) a Canadian court would have to decide whether to accept
jurisdiction over a non-resident defendant where the incident occurred outside Canada.
Traditionally, a court would accept jurisdiction only if the defendant resided in the
jurisdiction or accepted the court’s jurisdiction. Neither of those conditions is likely to be
satisfied in the event of this type of claim.
Recently, the Canadian courts have acknowledged a foreign court’s jurisdiction where
there is a real and substantial connection to the forum rendering judgment. The Supreme
Court of Canada elucidated this test in Morguard Investments Ltd. v. De Savoye15, where
the Court held that allowing a judgment to be enforceable between provinces when there
is a real and substantial connection to the jurisdiction fairly balances the rights of the
parties. This test was then confirmed to apply to foreign judgments as well in Beals v.
Saldanha16. The Supreme Court defined the test:
The “real and substantial connection” test requires that a significant
connection exist between the cause of action and the foreign court.
Furthermore, a defendant can reasonably be brought within the
embrace of a foreign jurisdiction’s law where he or she has participated
in something of significance or was actively involved in that foreign
jurisdiction. A fleeting or relatively unimportant connection will not
be enough to give a foreign court jurisdiction. The connection to the
foreign jurisdiction must be a substantial one.17
Where a Canadian suffers injury or damage in Canada because of a nuclear incident in
the US, it is unclear, but perhaps unlikely that a Canadian court would accept jurisdiction.
The defendant would strenuously resist. Although the damage was suffered in Canada,
and therefore most of the witnesses and evidence on the issues of the existence and
quantification of damages would be here, the central issue would be liability of various
15 [1990] 3 S.C.R. 1077.
16 [2003] 3 S.C.R. 416.
17 Above, note 16 at para. 32.
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defendants, all of whom would be in the US, and who would probably be sued in several
class actions in the US. Given that the US nuclear generator was not in business in
Canada and had no physical presence here, it would be difficult to show a “real and substantial connection” that could not be described as fleeting or relatively unimportant.
Therefore, it is unlikely that a Canadian court would accept jurisdiction.
Although not directly related to jurisdiction, it is also true that if courts in either country
could legitimately take jurisdiction over such a claim, but the parties, the evidence
and the witnesses related to the most important issues (negligence and apportionment
among joint tortfeasors) are in the US, Canada may not be the most convenient forum
for the litigation.
Canadian or US Law
As a general principle, a court will apply the tort law of the place where the tort occurred.
However, determining where the tort occurred can be a complicated question when
the act or omission occurred in one place and the damage was suffered in another. The
Supreme Court of Canada described this uncertainty in a 1994 case:
From the general principle that a state has exclusive jurisdiction within
its own territories and that other states must under principles of comity
respect the exercise of its jurisdiction within its own territory, it seems
axiomatic to me that, at least as a general rule, the law to be applied in
torts is the law of the place where the activity occurred, i.e., the lex loci
delicti. There are situations, of course, notably where an act occurs in one
place but the consequences are directly felt elsewhere, when the issue of
where the tort takes place itself raises thorny issues. In such a case, it may
well be that the consequences would be held to constitute the wrong.
Given the current state of the law, a Canadian court could in good conscience apply the
law of either country.
If a Canadian court was to apply Canadian law, it would have to consider the Nuclear
Liability Act provisions dealing with a “reciprocating country” in s. 33:
2) Where the Governor in Council is of the opinion that satisfactory arrangements
		 exist in any country for compensation for injury or damage resulting from the
		 production, processing, carriage, storage, use or disposition of nuclear material in
		 that country, including any such injury or damage occasioned in Canada, he may
		 declare that country to be a reciprocating country for the purposes of this Act.
3) The Governor in Council may, with respect to a reciprocating country, make
		 such rules as he considers necessary to implement any arrangement between
		 Canada and the reciprocating country relating to compensation for injury or
		 damage resulting from the production, processing, carriage, storage, use or
		 disposition of nuclear material.
270

4) A rule made under subsection (3) may modify any provision of Part I of this
		 Act relating to liability or the jurisdiction of courts, to the extent that the
		 Governor in Council considers necessary in order to give effect to an arrangement
		 described in that subsection.
The US was declared to be a reciprocating country in 197819, which enabled the Cabinet
to make Rules implementing an arrangement between Canada and the US20. The Rules
provide that an operator is liable for injury or damage occasioned in the US resulting
from a nuclear incident in Canada (s. 2). The Rules also state that any court in Canada
with jurisdiction over the place where the nuclear incident occurs or over the place where
the installation is located, has jurisdiction to hear any application or grant any relief or
remedy relating to injury or damage in the US as the court would have if that injury or
damage had been occasioned in Canada (s. 3).
Enforceability of Judgment
Even if a Canadian court were to accept jurisdiction and grant a judgment against a US
defendant, this would be meaningless unless the courts in the states where the defendant’s
assets are located are willing to enforce the judgment. There is no specific provision in
either the Nuclear Liability Act or the Price-Anderson Act determining whether judgments
of foreign courts on nuclear liability matters are enforceable, so that there is only the
general law of enforceability of foreign judgments to apply.
Most states in the US have enacted legislation called the Uniform Foreign Money Judgments
Recognition Act, which generally provides that a money judgment of a foreign court will
be enforceable if it is final, conclusive, and the foreign court had proper jurisdiction. There
is little question that any judgment of a Canadian court would be final and conclusive,
however a US court would apply its own test for determining whether the foreign court
had jurisdiction, which tends to be a higher hurdle than the real and substantial connection
test applied in Canada. Therefore, whether the US court would enforce a massive judgment
of this type – probably brought in a class action form – remains to be seen.
The Uniform Foreign Money Judgments Recognition Act does not apply to the federal courts
in the US. Instead, the federal courts rely on common law principles of comity. These
principles were defined by the US Supreme Court in Hilton v. Guyot, an 1895 decision
which held that: the judgment must have been rendered by a competent court with proper
jurisdiction and a fair process; the judgment must not have been influenced by fraud or
prejudice; and the court system must be impartial as between citizens and non-citizens. It
is also a requirement that the foreign court reciprocally give effect to US judgments.21
US jurisprudence suggests that before the foreign court can properly take jurisdiction, the
defendant must have somehow purposefully availed itself of the privilege of conducting
18
19
20
21

Tolofson v. Jensen, [1994] 3 S.C.R. 1022 at para. 43.
Above, note 5.
Above, note 5.
Hilton v. Guyot, 159 US 113 (1895), partly summarized in Debra J. Pearlstein, American Bar Association
Section of Antitrust Law, Antitrust Law Developments, 5th ed. (American Bar Association, 2002).
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activities with the forum state.22 That is not the situation with nuclear generators. There
is also some suggestion that the defendant’s conduct and connection with the forum
must be such that “he should reasonably anticipate being haled into court there”.23 It is
arguable that a US nuclear installation operating only in the US would not reasonably
anticipate being compelled into court in Canada, especially if the US installation carries
on no business in Canada, and has caused damage only because the radiation traveled far
from the site of the incident.
More recent US jurisprudence has used a more flexible standard for the determination
of jurisdiction. For instance, in one recent case a US court concluded that it had personal
jurisdiction over a Canadian corporation that was operating a smelter in Trail, British
Columbia.24However, this was partly predicated on the fact that the company knew that
the damage was likely to be suffered in the US. It may be different if there was a case in
which the defendant could satisfy the court that it would have had no reason to expect25
the radiation to damage to be dispersed as far as Canada.
US Plaintiff, Injured or Damaged by Canadian Nuclear Incident, Seeks Redress
in US Court
Jurisdiction
When considering whether to accept jurisdiction, a US court would likely consider the
same factors as a Canadian court. However, it should be noted that a US court may be
more willing to accept jurisdiction over a Canadian defendant in these circumstances
when to decline jurisdiction would require the plaintiff to bring a suit in another country,
which was not the country where the damage occurred. A US court may be reluctant to
turn away a US plaintiff who has suffered significant damage in its jurisdiction and may
be unable to bring a suit in Canada due to the associated costs. This would be even more
the case if the plaintiff was a representative in a class action on behalf of the whole class
of US persons who suffered injury or damage.
Re Union Carbide Corp.26 case (commonly known as the Bhopal case) involved a deadly
gas leak at a power plant in India. The accident lead to over 2000 deaths and over 200,000
injuries. Union Carbide owned a majority share in the power plant. A number of plaintiffs
sued the parent corporation in the US. Union Carbide brought a motion for dismissal on
the basis of forum non conveniens and succeeded (on the condition that Union Carbide
accept the Indian courts’ jurisdiction).
Would the US courts apply this decision to dismiss any claims brought in the US
arising from a Canadian nuclear incident? This is unlikely, because the case can be easily
distinguished. In the Bhopal case, all the plaintiffs lived in Bhopal; in this case all the
22
23
24
25

Hanson v. Denckla, 137 US 235 (1958).
Worldwide Volkswagen Corp v. Woodson, 444 US 286, 197 (1980).
Pakootas v. Teck Cominco Metals Ltd., 452 F.3d 1066 (2006).
This should be an objective rather than a subjective test. The maximum potential radiation escape, the direction
and the velocity of normal wind patterns were all known factors at the time the facility was sited and constructed
at that location. It may, therefore, appear incredible for a defendant to argue that it had no reason to expect that
the radiation would travel that far after that kind of accident.
26 809 F.2d 195.
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plaintiffs would be US residents suing in their own courts. Although Union Carbide had
assets in the US, the witnesses and evidence were almost entirely located in India; with a
nuclear incident in Canada with effects in the US, this would not necessarily be the case.
Although the evidence surrounding the cause of the incident may be located in Canada,
evidence regarding damages would be in the US, where the damage at issue occurred. The
plaintiffs in the Bhopal case really brought their case in the US for strategic reasons: to
access the parent Union Carbide’s larger assets and to benefit from the larger damages/
punitive damages commonly awarded by US courts. If the victims were US residents and
the damage actually occurred in the US, there would be a much weaker argument that
only Canada was the forum non conveniens.
Canadian or US Law
There is a similar issue with the application of the Price-Anderson Act to a Canadian
installation as there was with the application of the Canadian Nuclear Liability Act.
Unlike the Nuclear Liability Act, the Price-Anderson Act allows certain aspects of the Act
to apply to incidents that occur outside the US. For instance, subsection (l) of the Act may
apply. It allows for the Presidential Commission on Catastrophic Nuclear Accidents to
examine the potential impact and necessary compensation schemes if an incident occurs.
The Act does not provide limitations of liability for an incident that occurs outside the
US except in certain circumstances (for instance, where it is strongly connected to US
nuclear materials such as when the nuclear materials are owned and used by the US).
In the vast majority of cases, the Price-Anderson Act would not apply and a US court
would have to choose between US tort law and the Canadian Nuclear Liability Act.
A US court may be willing to apply the Nuclear Liability Act since it is the Canadian
equivalent to the Price-Anderson Act and it is the result intended by the reciprocity
agreement between Canada and the US. However, the Acts are not identical, and one
significant difference is the significantly lower Canadian limits on liability and the funds
available for compensation. To the extent that US plaintiffs will have suffered damage
well beyond the limits under Canadian law, but not beyond the limits under the PriceAnderson Act, a court may be reluctant to apply the Canadian law, despite its element
of absolute liability, but instead, may rely on the ordinary law of negligence, if proof of
negligence is not likely to be too difficult.
Enforceability of Judgment
A judgment obtained in the US will be enforceable in Canada if three factors are met:
the court had jurisdiction; the decision was final; and there is no defence to enforcement.
If the decision is final (i.e. there is no pending appeal), the question of jurisdiction would
be the same as whether a Canadian court would accept jurisdiction. Jurisdiction would
likely be found because there is a real and substantial connection to the forum where the
damage occurred.
The circumstances under which the judgment may not be enforceable are rather limited27,
27 Above, note 16 at para. 71.
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such as when to uphold the award would be contrary to Canadian concepts of justice; the
mere fact that the award would not have been granted in Canada is insufficient.28
This standard may be met in the case of a severe nuclear incident that resulted in
significant damage in both the US and Canada. A Canadian court may be unwilling
to enforce a very large US judgment for damages where doing so would frustrate the
purpose of the Nuclear Liability Act by draining the available pool of funds for claimants,
if US plaintiffs would be substantially or fully compensated and Canadians would be left
with little to no compensation. However, the political acceptability of such a situation
of under-compensation in the US would be so difficult that, as a practical matter, the
Canadian government would be forced to make up the difference. If Canada can afford
to provide some $4 billion to protect the domestic automobile manufacturers, it seems
unlikely that it could limit payment to victims of a nuclear incident, on either side of the
border, to a mere $75 million.
Indemnities
Nuclear liability legislation in each country, and international liability arrangements play a
very important role even when there is no immediate issue of liability, as part of the process of
procurement of nuclear facilities by electricity generation organizations. In practice the international nuclear liability regime will be used by private parties in the nuclear industry, when
negotiating allocation of risk for new nuclear construction or refurbishment, or the transfer
of ownership of nuclear facilities. To the extent that domestic and international treatment
of apportionment of liability and limitation of liability are less than clear and adequate, the
parties must turn their minds to how they wish risks to be allocated and minimized.
Although this paper has attempted to provide a measure of clarity in interpreting nuclear
liability legislation, considerable ambiguity and very large industry liability remains. The
Price Anderson Act leaves contractors and manufacturers open to liability in all but the
most serious incidents. Although the Nuclear Liability Act does more to restrict liability
to operators, it may well be impossible to design a regime that leaves absolutely no doubt
as to how liability is to be apportioned. As well, for liability exceeding the very high cap
in both existing and proposed Canadian legislation, compensation of domestic claimants
is not guaranteed, but is left to the exercise of future political discretion; compensation for
foreign claimants is not locked in or guaranteed. This being the case, it is likely necessary
that manufacturers, suppliers, and contractors will continue to demand very complete
indemnities from operators before agreeing to supply goods or services to the construction
or refurbishment of a nuclear generating station.
The commercially unsatisfactory domestic liability protection is even more pronounced in
the case of a nuclear incident with cross-border effects. Due to the significant remaining
risks in this area, it is possible that manufacturers, contractors and suppliers could face
bankruptcy from claims from any number of quarters if a nuclear incident caused damage
in both the US and Canada. To avoid this potentially almost unlimited level of liability, an
iron clad indemnity from the operators with which they contract would be necessary.
28 Above, note 16 at para. 71-77.
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International Conventions on Compensation for Nuclear Damage
Countries recognized quite early on that the repercussions of a nuclear accident, such as
occurred in Chernobyl in 1986, would affect not only those living in the country in which
the accident occurred but those living in neighbouring countries as well. It was desirable
therefore to establish an international regime to provide a harmonised liability system
for victims regardless of their residence. Unfortunately, while the Chernobyl accident did
mobilise the nuclear community, the goal of establishing a global nuclear liability regime
with widespread adherence has yet to materialise.
Interestingly though, the international conventions on nuclear liability and the national laws
in various countries on nuclear liability are in large part premised on the same principles
and concepts. Below is a brief discussion of those principles and concepts29 following by a
discussion of the various international instruments currently in place to address international
nuclear liability issues:
::
		
		
		
		
::
		
		
		
		
		
		
::
		
		
		
::
		
		
::
		
		
::
		
		
		

Strict Liability of the Operator: All nuclear liability conventions and many
national laws render the operator strictly liable for a nuclear incident
originating at the operator’s installation. An exception exists in the US
Price-Anderson Act. Unless the incident is declared an “extraordinary nuclear
occurrence”, the judge applies normal tort law principles.
Exclusive Liability of the Operator: All nuclear liability conventions render the
operator exclusively liable for nuclear damage. This “legal channelling” of
liability is used in most national laws, with the exclusion of Austria and the
US. The US uses “economic channelling” to reach substantially the same
objective as “legal channelling”. Under the Price-Anderson Act, even if more
than one party is found liable, all damage is compensated through the
operator’s coverage.
Limitation of Liability in Amount: The original nuclear liability conventions
limited the operator’s liability in amount to promote this nascent industry.
The revised conventions, however, allow for both limited and unlimited liability.
At the national level, most countries limit the operator’s liability in amount.
Limitation of Liability in Time: All nuclear liability conventions include limitation periods although they have changed as the conventions have been
revised. National laws also include limitation periods.
Compensable Nuclear Damage: The original conventions contemplated that
the only compensable nuclear damage was personal injury and damage to
property. The revised conventions include additional heads of damage.
Mandatory Financial Security: Under nuclear liability conventions, the
operator of a nuclear installation must obtain and maintain insurance or other
financial security to cover its liability. The same requirement is found in
national laws.

29 N. Pelzer, “On Global Treaty Relations – Hurdles on the Way towards a Universal Civil Nuclear Liability
Regime” in EurUP Zeitschrift für Europäisches Umwelt- und Planungsrecht (Berlin: Lexxion, 2008) at p. 273-275.

275

::
		
		
::
		
		

Non-Discrimination of Victims: All nuclear liability conventions require that
victims of a nuclear incident be treated without discrimination on the basis of
nationality, domicile or residence.
Competent Court, Recognition and Enforcement of Judgments: The
conventions concentrate actions to courts in one state and ensure that the
resulting judgments are recognised and enforced in other states.

Convention on Third Party Liability in the Field of Nuclear Energy (“Paris Convention”)
In 1960, the Organisation for European Economic Co-operation (now the Organisation
for Economic Co-operation and Development (OECD)) adopted a regional convention
known as the Paris Convention on Third Party Liability in the Field of Nuclear Energy.
The Paris Convention entered into force on April 1, 1968 and has 15 contracting parties
(Belgium, Denmark, Finland, France, Germany, Greece, Italy, the Netherlands, Norway,
Portugal, Slovenia, Spain, Sweden, Turkey and the United Kingdom).
The drafters of the Paris Convention strove to provide adequate compensation to the public
for damage resulting from a nuclear incident and to ensure that the growth of the nuclear
industry would not be hindered by an intolerable burden of liability. The Convention
includes the following provisions:
::
		
		
::
		
		
::
		
		
::
		
::
		
::
::
		

The operator of the nuclear installation is exclusively liable for damage
resulting from incidents at its installation or during the transport of nuclear
materials to and from that installation (Article 6).
The operator is strictly liable, such that the operator is liable for damage to or
loss of life or any property (except the nuclear installation itself ), regardless of
fault or negligence (Articles 3, 5).
The maximum liability of an operator is 15 million Special Drawing Rights
(SDRs) while the minimum liability is 5 million SDRs (Article 7). SDRs are
defined by the International Monetary Fund (IMF).30
The operator must secure insurance or other financial security equivalent to its
liability (Article 10).
The right to compensation expires if legal action is not brought within 10 years
of the nuclear incident (Article 8).
The Convention must be applied without discrimination (Article 14).
In general, the courts of the state where the nuclear incident occurred deal
with compensation claims (Article 13).

The Supplementary Convention on Third Party Liability in the Field of Nuclear Energy (“Brussels
Supplementary Convention”) was adopted in 1963 to provide additional funds to compensate
damage as a result of a nuclear incident where Paris Convention funds were insufficient.
The Brussels Supplementary Convention states that public funds are to be provided for this
30 An SDR is a basket of currencies, today, consisting of the euro, Japanese yen, pound sterling and US dollar. The
US dollar value of the SDR is calculated as the sum of specific amounts of the four currencies valued in US
dollars, on the basis of exchange rates quoted at noon each day in the London market. On February 9, 2009, the
SDR was valued at $1.49852 US.
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purpose, not only by the state where the liable operator’s nuclear installation is located, but
also by contributions from all parties to the Brussels Supplementary Convention.
The Paris/Brussels regime provides for compensation to a maximum amount of 300
million SDR, in three tiers:
::
		
		
		
::
		
		
		
::
		
		

Tier 1 corresponds to the liability amount imposed under the Paris
Convention, meaning that each Party to the Brussels Supplementary
Convention is required to establish by legislation an operator liability amount
of at least 5 million, to be provided by insurance or other financial security.
Tier 2 corresponds to the difference between 175 million SDR and the
amount required under the first tier, which is to be provided from public funds
to be made available by the party in whose territory the nuclear installation of
the liable operator is located.
Tier 3 comprising 125 million SDR to be made available from public funds
contributed jointly by all the parties to the Brussels Supplementary
Convention according to a pre-determined formula.

No state may become a contracting party to the Brussels Supplementary Convention
unless it is also a contracting party to the Paris Convention. The Brussels Supplementary
Convention has 12 contracting parties (Belgium, Denmark, Finland, France, Germany,
Italy, the Netherlands, Norway, Slovenia, Spain, Sweden and the United Kingdom).
In 2004, the Paris Convention and the Brussels Supplementary Convention were revised
to allow for a considerable increase in the amount of compensation available to victims of
a nuclear incident and to expand the scope of application of the Paris Convention.
The revised Paris Convention increases the operator’s liability amount to a new minimum
of €700 million. The definition of “nuclear damage” has been expanded to specifically
include economic loss, the cost of measures to reinstate a significantly impaired environment, loss of income resulting from that impaired environment and the cost of preventative
measures. This Protocol will come into force when ratified by two thirds of the Signatory
States. No state has ratified this Protocol.
The revised Brussels Convention increases the three tiers of compensation. The first tier is
set at €700 million, the second at €500 million, and the third at €300 million. This revision
increases the total compensation available under the revised regime to €1.5 billion. This
Protocol will come into force when ratified by all the Signatory States. Only Spain has
ratified this Protocol.
Convention on Civil Liability for Nuclear Damage (“Vienna Convention”)
In parallel with the development of Paris Convention, the International Atomic Energy
Association adopted its own nuclear liability regime in 1963 known as the Convention on
Civil Liability for Nuclear Damage. About 30 non-OECD countries ratified the Vienna
Convention (Argentina, Bolivia, Brazil, Cameroon, Chile, Croatia, Cuba, Egypt, Hungary,
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Lithuania, Mexico, Niger, Peru, Philippines, Poland, Romania, Slovenia, Trinidad and
Tobago and Yugoslavia).
Like the Paris Convention, the Vienna Convention is premised on similar principles:
::
::
::
::
::
::

The operator is exclusively liable (Article II).
The operator is strictly liable (Article IV).
The operator must secure insurance or other financial security (Article VII).
The right to compensation expires within 10 years (Article VI).
The Convention must be applied without discrimination (Article XIII).
The courts of the state where the incident occurred have jurisdiction (Article XI).

The Vienna Convention does not fix maximum liability of an operator but states that
such may be limited by national laws in each state (Article 7).
In 1997, delegates from over 80 countries amended the Vienna Convention. It now
contains a more fulsome definition of nuclear damage, extends the geographical scope
of the Vienna Convention, extends the period during which claims may be brought for
loss of life and personal injury and sets the possible limit of the operator’s liability at
not less than 300 million SDRs. The revised Vienna Convention entered into force in
2003 but thus far it is only in force in two countries with nuclear power plants – Romania
and Argentina.
Joint Protocol relating to the Application of the Vienna Convention and the Paris
Convention (“Joint Protocol”)
The nuclear accident at Chernobyl in 1986 provided motivation for broadening the
geographical scope of application of the international nuclear liability regimes. Parties to
the Paris Convention were Western European while parties to the Vienna Convention
were Eastern European and from other continents. While the two Conventions are
similar they are not identical. The absence of a single third party liability scheme for all
countries that are parties to either Convention makes resolving claims difficult where the
incident occurs in one of the Convention states while injuries and damages are sustained
by persons in states belonging to the other Convention.
In 1988, a Joint Protocol relating to the Application of the Vienna Convention and Paris
Convention was adopted. It created a “bridge” between the two conventions. States party
to either the Paris Convention or the Vienna Convention as well as to the Joint Protocol
receive the benefits of both Conventions. The Joint Protocol also ensures that only one
of the two Conventions will apply to any particular nuclear incident and both the liable
operator and the amount of its liability are determined by the Convention to which the
state in whose territory the liable operator’s installation is located is a party.
Convention on Supplementary Compensation for Nuclear Damage
The adoption of the Convention on Supplementary Compensation in 1997 “opens a new
chapter in international nuclear liability law [as it provides] the world community with
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the opportunity to deal with legal liability and compensation for nuclear damage through
a global regime that includes all countries that operate nuclear power plants…and most
countries that do not.31” Its goal is to create a worldwide liability regime and increase the
amount of compensation for nuclear damage. The CSC has the ability to become a global
regime as a result of the following features of the Convention:
::
		
		
::
		
		
		
::
		
		
::
		
		
		
		
		

It is a free-standing instrument open to all states regardless of whether they are
a Paris State or Vienna State or neither. This is important because most nuclear
power generating states are not members of either Convention.
It is a balanced Convention that maintains the basic principles articulated in
the Paris and Vienna Conventions. It is compatible with the Paris and Vienna
Conventions such that no change is needed in those Conventions for a Paris
State or Vienna State to join the CSC.
It includes a number of enhancements on the compensation available for
nuclear damage, the definition of nuclear damage and the treatment of
maritime nuclear incidents.
It is consistent with the basic principles found in the Paris and Vienna
Conventions including: liability is channeled to the operator; the operator is
strictly liable; the courts of the country where the incident occurs has exclusive
jurisdiction; and liability is limited in time and amount. If a state is not a
member of the Paris or Vienna Conventions, it must have national legislation
consistent with the Annex to the Convention to join the CSC.

The CSC is premised on the same principles as the Paris and Vienna Conventions but is
more progressive primarily in the area of compensation. The CSC contemplates a two tier
compensation system. The first tier consists of at least 300 million SDRs to be provided
by the installation state although the CSC does not specify how the installation state is
to ensure the availability of these funds. In the event of a nuclear incident, these funds
must be distributed on a non-discriminatory basis to victims both inside and outside the
installation state. However, the installation state is free to include or exclude damage
suffered in a non-contracting state from the first tier of compensation.
The second tier consists of an international fund into which all contracting parties
contribute. The fund should provide about 300 million SDRs to compensate nuclear
damage. The contribution formula is such that 90% of the contributions come from
nuclear power generating contracting states and the remainder comes from all contracting
states on the basis of their United Nations rate of assessment.32
Half of the international fund is to be allocated to victims both inside and outside of
the installation state and the other half to transboundary victims only. None of the
international fund can be distributed to victims outside of contracting states. This
31 B. McRae, “The Compensation Convention: Path to a Global Regime for Dealing with Legal Liability and
Compensation for Nuclear Damage” in International Law in the Post-Chernobyl Period (OECD, 2006) at p. 187.
32 There is some debate as to whether the national liability coverage (in our case, the $75 million provided under
the Nuclear Liability Act must be exhausted before tapping into the second tier of compensation (i.e. the
international fund) or whether the second tier can be accessed immediately after the first tier is exhausted.
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restriction is in keeping with the philosophy that a fund comprising public money should
be distributed only to victims in states that have contributed to that fund.33 This restriction
also acts as a strong incentive for joining the CSC as victims in non-contracting states are
not entitled to compensation under the second tier of compensation (and are unlikely to
receive compensation under the first tier as well).34
In addition, the CSC explicitly broadens the definition of nuclear damage by identifying
the types of damage that are considered nuclear damage. “Nuclear Damage” means
personal injury and property damage and additionally, impairment of the environment,
preventative measures and economic loss. The CSC states that national law determines
the extent to which these additional categories are compensable.
The CSC is not without its own hurdles, however. During the CSC negotiations, the
US stated that it was not prepared to accept obligations which would entail a change to
the Price-Anderson Act, which we have already stated does not adhere completely to the
principles underlying the Conventions. The US was successful in having a “grandfather
clause” included in the CSC allowing the US to keep the Price-Anderson Act unchanged.
This hinders international harmonisation and may prevent others from joining the CSC
on account of the preferential treatment of one party.35 However, the US is a leading
nuclear state and its decision to ratify the Convention may prompt others to do likewise.
Other criticisms of the CSC focus on the issue of fairness. The CSC is based on “the
assumption that there exists a worldwide risk community, and that all states are governed
by a ‘spirit of mutual solidarity,’ which would justify contributing public money to
compensating nuclear damage caused by installations located on the other side of the
globe.36” Some authors suggest that while the notion of a global regime is theoretically
ideal it is, in reality, unfair because risk exposure varies greatly across the globe. In
addition, the CSC mandates differential treatment between victims inside and outside the
installation state (only 50% of the international fund is available to compensate victims in
the installation state). Some suggest that differentiating victims in such manner is unfair
and not based on a sound rationale.37
Current Status of the Convention
Currently, a number of countries have signed the Convention: Argentina, Australia, Czech
Republic, Indonesia, Italy, Lebanon, Lithuania, Morocco, Peru, Philippines, Romania,
Ukraine and the US. Of these, only Argentina, Morocco, Romania and the US have
ratified the CSC. The CSC will not enter into force until it has been ratified by at least
five countries with a collective minimum of 400,000 MW of thermal power.
As already discussed, with the recent ratification by the US of the CSC (on May 21, 2008)
it is reasonable to assume that other states will now also join the Convention seeing as the
33 J.A. Schwartz, “International Nuclear Third Party Liability Laws: The Response to Chernobyl” in International
Nuclear Law in the Post-Chernobyl Period (OECD, 2006) at p. 51.
34 Above, note 31 at p. 195-196.
35 Above, note 29 at p. 278-279.
36 Above, note 29 at p. 279.
37 Above, note 29 at p. 279.
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largest generator of nuclear power has now joined. Canada, in particular, given its close
physical proximity to the US, should give very careful consideration to joining the CSC.
Benefits to Canada Joining the Convention on Supplementary Compensation
Canada did not join the Paris or Vienna Conventions and has yet to join the CSC.
Canada’s Nuclear Liability Act, however, confirms that Canada’s position on nuclear
liability law is in line with the principles that underline the various Conventions. It may be
that Canada’s reluctance in joining either Convention was due to the significant physical
distance between itself and any Paris State or Vienna State: A nuclear incident in a Paris
State or Vienna State is unlikely to cause injury or damage in Canada, and vice versa.
However, with our closest neighbour, the US, having joined the CSC recently, Canada
must now seriously consider doing likewise. If a nuclear incident were to occur in the
US it could cause damage in Canada. If Canada joins the CSC, then Canadians will be
compensated for the damages they suffer under that regime. If Canada does not join the
CSC, then Canadians will need to pursue their claims in Canada or in the US relying
on either the Nuclear Liability Act or the Price-Anderson Act, as discussed previously.
Furthermore, if Canada joins the CSC, and it comes into force, US residents injured
as a result of a Canadian nuclear incident would be unable to sue in the US. This would
certainly provide greater certainty to the nuclear industry.
The latter approach to seeking compensation for victims’ damages is mired in uncertainty.
Not only is it unclear which is the appropriate jurisdiction (Canada or the US) and which
is the appropriate law (Canadian or US), the procedural aspects would be much more
cumbersome for victims to navigate. In addition, the pool of resources in Canada available
to compensate nuclear damage is woefully inadequate in the event of a serious nuclear
accident. Joining the Convention will provide Canada with greater certainty in the face
of a serious nuclear accident.
Joining the CSC can also help to ease the concerns of many who are wary of nuclear
technologies. Because contracting states will pool their resources to compensate victims
of a nuclear accident, there is likely to be increased vigilance by contracting states of
other states’ safety practices. The expectation therefore is that the nuclear industry will
continue to improve its safety practices to reduce the likelihood of a big pay out under
the Convention.
Canada is facing an energy crisis, as are many other nations. Although increasing our
reliance on nuclear energy continues to be an option, Canadian public opinion has
prevented Canada from adopting the nuclear option wholeheartedly. Joining the CSC
will enable Canada to address these perceptual issues.
Civil Liability Claims under the Price Anderson Act
As both Canada and the US are federations, the powers of the state are divided between the
central, federal government and the governments of smaller territorial units comprising
the federation: in Canada, the individual provinces, in the US, the individual states. This
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can result in confusion in some areas of law, where it may not always be clear whether
the federal or the provincial/state laws apply. With nuclear liability, the substantive law is
not an issue in Canada. Nuclear energy is placed clearly within the purview of the federal
government by the Canadian Constitution and the Acts governing nuclear power.38
However, this is not the case in the US. A major issue for the US courts in applying
the Price-Anderson Act is to strike the right balance between the Act, which is federal
legislation, and the state laws that govern civil liability generally. On the other hand, in
Canada, if the courts are to be used, the normal procedure would be to use provincial
courts rather than the federal court, and the Nuclear Liability Act does not change that.
This may result in different class actions being brought in each province with claimants,
with several such class actions seeking court approval to become national class actions run
out of one province. As Canada has yet to develop an authoritative national class action
mechanism, the result might well be chaotic until the various provincial courts work out
some sort of effective harmonization.
Unlike the Canadian Nuclear Liability Act, which sets out a specific duty of care and
absolute liability for any breach of the operator’s duty, the Price-Anderson Act creates only
strict liability, and that only when the cause of the damage is an “extraordinary nuclear
occurrence” (ENO). Otherwise, the definitions in the Act specify that the substantive
rules for any decision will be derived from the negligence law of the state where the
accident occurs, unless it is inconsistent with the Act. The vast majority of claims under
the Act will probably not arise out of an ENO. As a result, the courts have struggled with
the application of the Act and the extent to which the tort law of the state should be
applied. Generally, it appears to be the consensus of the courts that the federal legislation
did not intend to override state law completely, and that state tort remedies are available,
despite the Price-Anderson Act.
An important case on this subject is Silkwood v. Kerr-McGee Corp39. The plaintiff ’s estate
brought an action against the operator of a nuclear facility for damage arising from the
escape of plutonium from the facility which had contaminated both the plaintiff and her
apartment (the plaintiff died from an unrelated automobile accident). The decision did
not interpret the Price-Anderson Act in great detail as it was found not to apply in the
circumstances (since plutonium plants were not required to maintain financial protection
until 1977) but it was nevertheless an important decision in the area of nuclear liability.
The trial court held for Silkwood, granting $505,000 for personal injuries and property
damage, and $10 million dollars in punitive damages. The US Court of Appeals for
the Tenth Circuit reversed the decision in part, finding that since the federal statutes
regulated the plant, punitive damages could not be awarded. The Supreme Court of
the United States overturned the Court of Appeal, holding that the federal government
38 Section 18 of the Nuclear Energy Act and s. 71 of the Nuclear Safety and Control Act declare works and
undertakings relating to nuclear energy and nuclear substances to be for the general advantage of Canada. By
operation of ss. 91(29) and 92(10)(c) of the Constitution Act, 1867, this brings the substantive law of nuclear
energy under exclusive federal jurisdiction.
39 464 US 238 (1984).
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did not occupy the field nor intend to preclude such remedies when enacting the
Atomic Energy Act:
Although the Price-Anderson Act does not apply to the present situation,
the discussion preceding its enactment and subsequent amendment
indicates that Congress assumed that persons injured by nuclear
accidents were free to utilize existing state tort remedies.40
…
In sum, it is clear that in enacting and amending the Price-Anderson
Act, Congress assumed that state-law remedies, in whatever form they
might take, were available to those injured by nuclear accidents. … We
do not suggest that there could never be an instance in which the federal
law would pre-empt the recovery of damages based on state law. But
insofar as damages for radiation injuries are concerned, pre-emption
should not be judged on the basis that the Federal Government has so
completely occupied the field of safety that state remedies are foreclosed
but on whether there is an irreconcilable conflict between the federal
and state standards or whether the imposition of a state standard in
a damages action would frustrate the objectives of the federal law.
We perceive no such conflict or frustration in the circumstances of
this case.41
The Court concluded that punitive damages and state fines could co-exist, and punitive
damages were therefore an available remedy.
A similar question was raised in Re TMI Metropolitan Edison Company,42 where the US
Court of Appeals for the Third Circuit was asked to determine whether punitive damages
can be recovered by a plaintiff who claimed to have been injured by radiation from a
nuclear generator. The Court concluded that they could. The Court noted that the PriceAnderson Act had been amended to included a limitation on punitive damages which
states that no court may award punitive damages for any action with respect to a nuclear
incident or precautionary evacuation if the defendant is someone on behalf of whom the
US is required to make payments under an agreement of indemnification.43 However, the
Court also noted that punitive damages remain available when the government is not
obligated to make payments under an indemnification agreement.44 The Court also cited
Silkwood’s reasoning that persons injured by nuclear accidents were free to use state tort
law remedies, and decided that the amendments since Silkwood were not meant to change
the result in that case. Therefore, punitive damages were allowed.
A more recent decision from the US District Court for the District of Colorado in 2003
also reemphasized the important role that state law can play in decisions under the Price40
41
42
43
44

Above, note 39 at p. 251-252.
Above, note 39 at p. 256.
67 F.3d 1119 (1995).
42 USC 2210(s).
Above, note 42 at p. 15.
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Anderson Act. In that case, the Court concluded that the federal regulatory standards did
not pre-empt the standard of care under state law, and therefore a defendant could be
found negligent even if it had complied with the federal regulations.
However, this does not mean that state law will always apply. For instance, a 2008 decision
of the US Court of Appeals for the Eleventh Circuit held that the standard of care on
the dose of radiation that can be allowed to reach the public is determined by the safety
regulations associated with the Act.45 Therefore, while state laws will still have an impact
on Price-Anderson Act litigation, the federal Act and regulations are nonetheless key to
any determination of liability.
45 Finestone v. Florida Power and Light Co., No. 06-11132.
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Overview of Canadian Nuclear
Civil Liability Legislation
Jacques Hénault – Advisor, Nuclear Liability Uranium and Radioactive Waste Division
Natural Resources Canada
The Nuclear Liability Act

Introduction
The intent of this paper is to provide an overview of Canada’s current nuclear civil liability regime, and plans to modernize this regime through proposed legislation currently
before Parliament. The chance of an incident occurring in a Canadian nuclear facility,
which would result in harmful releases of radioactivity into the environment, is extremely
remote. Nevertheless, it is prudent that our legislative framework anticipates such a
circumstance with an appropriate civil liability regime that will serve the public interest.
The Nuclear Liability Act (NLA) responds to this requirement. Proclaimed by Parliament
on December 11, 1976, it establishes a compensation and civil liability regime in the
event that civil injury and damage arises from a nuclear incident. The NLA reflects the
principles of the international nuclear liability conventions.
Principal Features of the NLA
The Minister of Natural Resources Canada has the responsibility for reviewing and
recommending any revisions to the Act. The Canadian Nuclear Safety Commission (CNSC)
is the Government of Canada agency which regulates and licences all nuclear activities in
Canada. The CNSC determines which nuclear installations are covered under the NLA,
sets the basic insurance requirements, and ensures the operator maintains the appropriate
insurance coverage through its licencing process.
A nuclear facility is designated by the CNSC to be a nuclear installation under the Act if
the nuclear material in it can achieve criticality. Criticality is the point at which nuclear
material can achieve a self-sustaining chain reaction. Thus, the Act covers such facilities
as nuclear power generating plants (for example, the Darlington Generating Station),
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research reactors (such as the Slowpoke reactors used in university research), nuclear
material processing plants (such as Cameco’s Port Hope refinery), as well as facilities
for managing used nuclear fuel. Appendix I is a list of all facilities currently covered by
the Act.
Under the NLA, an operator of a nuclear installation is under a duty to ensure that no
civil injury or damage results from the fissionable or radioactive properties of nuclear
material in that installation. If that duty is breached, resulting in a nuclear incident, the
operator would be required to compensate victims for injury, loss of life, loss of property,
damage to property, and damages resulting from loss of property or damage to property.
One of the NLA’s main provisions is that the operator of the nuclear facility is “absolutely
liable” for civil injury and damage caused by a nuclear incident. This means that victims do
not need to prove negligence to claim for injury or damages. Another important feature
of the Act is the “exclusive liability of the operator”. This means that the operator alone is
liable, regardless of the acts or omissions that caused the incident.
Currently, the operator’s civil liability is limited to $75 million under the NLA. The
operator must obtain insurance for this amount as a condition of receiving a CNSC
licence to operate the facility. The insurance regime is described in greater detail below.
In the event of a minor incident resulting in injury or damage, victims would submit claims
to the insurers. The insurers would assess and decide on the payment of claims, and pay
the claims on behalf of the operator. If the claimant was unsatisfied with the compensation
awarded, the court having jurisdiction would hear the claim and make a decision.
In the event of a larger incident, or where it was deemed in the public interest to do so,
the federal Cabinet would establish the Nuclear Damage Claims Commission (NDCC).
The NDCC would act as a claims tribunal to deal with the large numbers of claims that
might be expected to result. The NDCC would replace the judicial system, and provide
efficient and equitable claims resolution.
		
The Insurance Regime
Operators of all nuclear facilities designated under the NLA must maintain mandatory
insurance to cover the $75 million liability limit. Under the existing NLA, the only
acceptable financial cover for the operator’s financial responsibility is private insurance
through an approved insurer.
Currently, the only approved insurers pursuant to the Act are the Nuclear Insurance
Association of Canada (NIAC); American Nuclear Insurers (ANI), a U.S. nuclear insurance pool; and Nuclear Risk Insurers (NRI), a U.K. pool. All three entities were designated
as “approved insurers” at the time that the NLA was proclaimed in 1976.
NIAC and the international co-insurers, NRI and ANI, provide the necessary nuclear civil
liability coverage for Canadian operators through a pooling system. Insurance pools are
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made up of individual companies sharing the risk. Because NIAC does not have enough
insurance capacity to cover the full $75 million operator liability, it has an arrangement
with the British pool (NRI) and the U.S. pool (ANI) to co-insure the difference.
NIAC, the Canadian pool, is made up of domestic insurance companies, Canadian subsidiaries
of foreign insurance companies, and Canadian branches of foreign insurance companies.
The insurance policy covering the operator’s liability consists of basic insurance provided
by private insurance, and supplementary insurance provided by the Government of Canada
through a reinsurance agreement with the insurer. The amount of basic insurance is set
by the CNSC and calculated to give an approximation of the amount of compensation
which may be required as a result of an incident. The amount of supplementary insurance
is the difference, if any, between the basic insurance prescribed by the CNSC and the $75
million maximum liability set out in the Act. Thus, the large nuclear power generating
stations carry the full $75 million as basic insurance. The smaller facilities, research reactors,
fuel refining and fabrication facilities, and waste facilities must also carry $75 million
in coverage, although an incident at one of these facilities would not be expected to
cause significant offsite damage. For these facilities, only a small portion of the insurance
cover is basic insurance as determined by the CNSC. The remainder of the $75 million,
supplementary insurance, is carried by the operator through NIAC, but it is reinsured by
the Government of Canada.
The NLA stipulates that, although federally-owned nuclear installations are subject to
the NLA, they are not required to carry financial coverage for their civil liability. At
the present time, Atomic Energy Canada Limited (AECL) is the only federal Crown
Corporation to which this provision applies; however, as part of prudent business practise,
AECL does in fact purchase insurance from NIAC to cover its liabilities under the NLA.
The provision also applies to the Department of National Defence research reactor at the
Royal Military College; in this case, the Government of Canada self-insures the risk.
Under the operator’s insurance policy, NIAC will cover bodily injury and property damage
arising from a nuclear incident. These are defined as Coverage A risks. However, there are
certain categories of injury and damage that NIAC will not cover. These include personal
injury, such as stress or trauma, and damages arising from normal emissions. These are
defined as Coverage B risks under the insurance policy and are reinsured by the federal
government as well.
Bill C-20 – Nuclear Liability and Compensation Act
While the basic principles underlying the NLA remain valid, the Act is over thirty years
old. It needs updating to address issues that have become evident over the years, and to
keep pace with international trends.
On March 24, 2009, the Honourable Lisa Raitt, Minister of Natural Resources Canada,
introduced in Parliament, Bill C-20, the Nuclear Liability and Compensation Act (NLCA),
proposed legislation that would modernize the 1976 Nuclear Liability Act (NLA).
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Bill C-20 received Second Reading in the House of Commons on June 1, 2009 and was referred to the Standing Committee on Natural Resources. While Bill C-20 proposes extensive
amendments to the NLA, its purpose remains the same: 1) it establishes a clear liability regime
in the event of a nuclear incident; and 2) it provides an environment for nuclear development.
The principles of absolute and exclusive liability, mandatory insurance, liability limited
in time and amount, and legal channelling of liability also remain the same. The key
amendments proposed in Bill C-20 are discussed below.
Operator Liability Limit Increases to $650 Million
The operator liability limit would be increased to $650 million from the current $75
million. The operator liability amount would be reviewed at least every five years by
the Minister, and the amount could be increased by regulation. The $650 million limit
reflects a balance of considerations. First, it addresses foreseeable, rather than catastrophic
Chernobyl-type accidents. Second, it reflects insurance capacity that can be available at
reasonable costs. It puts Canada on par with liability limits in many other countries.
And, finally, it is responsive to recommendations of the Standing Senate Committee
on Energy, Environment and Natural Resources which, in 2001, recommended that the
operator liability limit be increased from the current 75 million dollars to an amount in
line with the Paris and Vienna Conventions of over 600 million dollars.
Operator Financial Security Requirements
Operators will be required to carry $650 million in financial security to cover their liability.
The financial security must be in the form of insurance with an approved insurer.
The $650 million limit proposed by Bill C-20 will likely result in a 6-fold increase in
operator insurance premiums. Bill C-20 proposes a number of provisions to lessen the
effects of the financial burden that this increase would impose on operators.
First, operators will be permitted to cover up to half of their liability with forms of
financial security other than insurance. These could include provincial guarantees, letters
of credit, and self-insurance, but would need to meet the terms and conditions set by
the Minister.
Second, the financial security requirement for nuclear power plant operators will be
“phased in” by regulation by establishing a period over which time the nuclear installation
will be reinsured by the Government. The intent is that $400 million will be reinsured at
proclamation, decreasing progressively to $0 over the following four years.
Legal and Claims Administration Costs
The $650 million financial security required of the operator will be used exclusively to
compensate civil damage in the event of a nuclear incident. The costs of administering
claims, court costs or interest on compensation are to be borne by the operator in addition
to the $650 million liability amount.
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Scope of the Legislation
Bill C-20 will provide a greater scope of application than the NLA. First, a nuclear
installation for the purposes of the legislation – which must be designated by regulation
– will consist of any site that contains a facility or facilities authorized by licence issued
under the Nuclear Safety and Control Act to contain nuclear material – material capable
of a nuclear chain reaction. Such facilities could include nuclear reactors and nuclear
fuel waste facilities. While a designated site would need to contain at least one facility
containing nuclear material, it could include other nuclear facilities (for example, a lowor intermediate-level radioactive waste management facility) in addition to the facility or
facilities containing nuclear material.
Bill C-20 will cover civil liability arising from any source of ionizing radiation emitted
from the operator’s nuclear installation site, and any source of ionizing radiation emitted
from nuclear or radioactive material that is being transported from the nuclear installation.
Bill C-20 will also cover liability arising from ionizing radiation emitted from nuclear
material that is being transported to a nuclear installation from outside Canada, once the
material enters Canada or its exclusive economic zone.
Under the NLA, operator liability for damages is limited to Canada and its territorial
sea. Under Bill C-20, the operator’s liability would be extended to Canada’s exclusive
economic zone, which extends 200 nautical miles from Canada’s coast.
Expanded Definition of Nuclear Damage
Bill C-20 expands the definition of nuclear damage to include: 1) bodily injury and
property damage; 2) certain related psychological trauma; 3) direct forms of economic
loss; 4) reasonable costs of reinstatement of the impaired environment; and 5) the costs of
preventive measures. The new definition is clearer and more comprehensive, and reflects
international norms.
Claims Limitation Period Extended
Bill C-20 provides for an increase in the claims limitation period to 30 years for bodily
injury and death, while maintaining the 10-year claim period for property damage. The
10-year claim period will be maintained for property damage. The federal government
will re-insure claims between 10 and 30 years. Bill C-20 maintains the 3-year limit for a
claimant’s right to bring an action or claim for compensation.
Government’s Contingent Liability
Bill C-20 will require that federal Crown corporations carry financial security to cover
their liability. Other federal agencies will continue to be excluded from the financial
security requirement. The Government will continue to provide coverage for risks that
insurers are unwilling or unable to cover, such as damage from acts of terrorism, and a
portion of the financial security of small-risk facilities.
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Administrative Tribunal to Replace the Court System for the Adjudication of
Claims: Clarifying Claims Handling Process
Bill C-20, like the NLA, provides for a quasi-judicial administrative process for handling
claims in the event of a larger incident. It provides for this special compensation regime
to come into force when the Government determines that it is in the public interest to
do so, having regard to the extent and the estimated cost of the nuclear damage and
the advantages of having the claims dealt with by an administrative tribunal. The quasijudicial administrative nuclear claims tribunal would be designed to replace the court
system, and provide efficient and equitable claims resolution. Bill C-20 elaborates the
administrative process, and clarifies the role and make-up of the claims nuclear claims
tribunal. It also delineates an expedited claims handling process.
Beyond the Liability Limit of $650 Million
In order to communicate more positively the prospect of Parliament providing additional
victim compensation should it be necessary, the NLCA provides a more explicit reference
to make clear that Parliament can appropriate additional funds.
Once the Government has made the declaration that a nuclear claims tribunal will replace
the courts to deal with claims from a nuclear incident, Bill C-20 requires the Minister
to report to Parliament on the estimated cost of the damage arising from the nuclear
incident. The advantages of such a report would be to inform Parliament of the extent of
the nuclear incident, to permit the Government to decide on whether additional funds
would need to be appropriated for related compensation, and to inform the Government
on the need for regulations relating to the payment of claims.
International Liability
While operators would not be liable for damages outside Canada and its exclusive
economic zone, Bill C-20 provides that the Government of Canada could enter into an
agreement with another country, where each country would assure the other of access to
the coverage provided by its nuclear civil liability legislation and of access to its courts.
In concert with the passage of Bill C-20 through Parliament, Natural Resources Canada
will examine options relating to our international position on nuclear civil liability and
our membership in one or more of the international nuclear civil liability conventions.
Conclusions
Canada’s NLA reflects the principles of the international nuclear civil liability conventions.
It establishes a clear compensation and civil liability regime in the event that civil injury
and damage arises from a nuclear incident. However, the Act is over thirty years old and
needs updating. Bill C-20, currently before Parliament, will modernize the NLA with
legislation reflecting current international standards.
The successful passage of Bill C-20 through Parliament will place Canada in a position
to examine options relating to our international position on nuclear civil liability and our
membership in one or more of the international nuclear civil liability conventions.
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Appendix I

Nuclear Liability Basic Insurance Coverage
		
Facility		
				
				

Basic 		
Insurance
(millions)

1

Bruce Power

Bruce Generating Station (GS) A

75

2

Bruce Power

Bruce GS B		

75

3

Ontario Power Gen.

Darlington GS		

75

4

Ontario Power Gen.

Pickering GS A and B

75

5

Hydro-Québec

Gentilly GS		

75

6

N.B. Power

Point Lepreau GS		

75

7

Ontario Power Gen.

Western Waste Management Facility

6

8

Cameco Corp.

Port Hope Refinery		

4

9

Cameco Fuel
Manufacturing Inc.

Port Hope Fuel Fabrication Plant

2

10

McMaster University

Research Reactor		

1.5

11

University of Alberta

SLOWPOKE Reactor

0.5

12

Dalhousie University

SLOWPOKE Reactor

0.5

13

École polytechnique

SLOWPOKE Reactor

0.5

14

Saskatchewan Research SLOWPOKE Reactor
Council

0.5

(Zircatec Precision Industries)

Nuclear Facilities Covered by the NLA but Not Required to
Carry Financial Coverage
(Government of Canada Crown Corporations and Departments)
1

AECL

Douglas Point Waste Storage

75

2

AECL

Gentilly-1 Waste Storage

75

3

AECL

Chalk River Laboratories

75

4

AECL

Whiteshell Research Laboratories

75

SLOWPOKE Reactor,
Royal Military College

75

5
National Defence
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Comparison of Canadian and United States
Nuclear Civil Liability Legislation
Jacques Hénault – Advisor, Nuclear Liability Uranium and Radioactive Waste Division
Natural Resources Canada

Introduction
The intent of this paper is to provide a comparison of the nuclear civil liability regimes which
exist in Canada and the United States, indicating their similarities and their differences.
Both Canada and the United States have domestic legislation establishing a compensation
and civil liability regime in the event that civil injury and damage arise from a nuclear
incident. In Canada this legislation is the Nuclear Liability Act1; in the United States, it is
the Price-Anderson Act2.
The Canadian and United States legislation both have the same purposes, namely, to: 1) establish
a clear liability regime in the event of a nuclear accident; and 2) provide an environment for
nuclear development. The two statutes, however, achieve these objectives in different ways.
The Canadian Nuclear Liability Act adheres to the following principles3:
::
		
::
		
::
::
::
1
2
3

operators of nuclear installations are absolutely liable for damage resulting
from radiation releases;
operators are also exclusively liable as a result of the concept of legal
channelling of liability;
the operator’s liability is limited;
operators are required to carry insurance to cover their liability; and
there is a time limit for submission of claims.

Nuclear Liability Act ( R.S., 1985, c. N-28 ), http://laws.justice.gc.ca/en/showtdm/cs/N-28
The Price-Anderson Amendments Act of 1988, Sections 11 and 170 of the Atomic Energy Act of 1954, as amended,
42 U.S.C. 2014, and 42 U.S.C. 2210, http://www.law.cornell.edu/uscode/42/2014.html;
http://www.law.cornell.edu/uscode/42/2210.html
The same principles are contained in the international conventions governing nuclear civil liability.
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The Price-Anderson Act, on the other hand, contains certain variations of these principles:
::
		
		
		
		
		
::
		
		
::
::
		
		
::
		

the Act generally does not provide for absolute liability, but stipulates that all
public liability lawsuits arising pursuant to the Act are to be decided on
the basis of the substantive rules of the law of the State where the nuclear
incident occurred: the exception is in the case of an “extraordinary nuclear
occurrence” where all defences available under State law will be waived, and the
liability of the operator will be absolute;
as the Act does not provide for the exclusive liability of the operator, any
person could be liable; however, all parties are indemnified by the operator’s
insurance coverage – this is the principle of economic channelling;
the operator’s liability is limited;
operators are required to carry insurance to cover the primary layer of their
liability, and enter into a contractual arrangement with the nuclear insurer for
the secondary layer of liability; and
since no provision exists in the Act for establishing the time limit for
submission of claims, this would be determined in accordance with State law.

Basis of Liability
Under the Nuclear Liability Act, an operator of a nuclear installation is under a duty to
ensure that no civil injury or damage results from the fissionable or radioactive properties
of nuclear material (material capable of criticality) in that installation4. The operator is,
without proof of fault or negligence, absolutely liable for a breach of duty imposed by
the Act5.
The Price-Anderson Act stipulates that legal decisions on public liability lawsuits pursuant
to the Act are to be decided on the basis of the substantive rules of the law of the State
where the nuclear incident occurred, unless those rules are inconsistent with the Act6.
An exception is in the case where an incident has been determined by the United States
Nuclear Regulatory Commission (NRC) or the Secretary of Energy to be an Extraordinary
Nuclear Occurrence (ENO)7. In the case of an ENO, all defences available under State law
will be waived, and the liability of the operator will be absolute8. Of note is that the NRC
determined that the 1979 nuclear incident at the Three Mile Island plant in Pennsylvania
was not an ENO because estimated radiation doses and surface contamination levels
off-site were about an order of magnitude lower than those specified by the criteria set forth
in NRC regulations9.
5
6
7
8
9

Nuclear Liability Act, s. 4.
42 U.S.C. 2014, s. 11hh.
42 U.S.C. 2014, s. 11j.
42 U.S.C. 2210, s. 170n.
The NRC has promulgated regulations establishing criteria to govern its determination of whether a nuclear
incident qualifies as an extraordinary nuclear occurrence. Applying these criteria, the NRC determined that the
1979 nuclear incident at the Three Mile Island Unit 2 plant was not an extraordinary nuclear occurrence because
estimated radiation doses and surface contamination levels off-site were about an order of magnitude lower than
those specified by the criteria set forth in its regulations, NUREG-0637, December, 1979, pp. 1, 5-6; and 10
CFR § 140.81-85, http://www.nrc.gov/reading-rm/doc-collections/cfr/part140/part140-0081.html
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Channelling of Liability
Under the Nuclear Liability Act, no person, other than the operator of a nuclear installation,
is liable for a breach of duty imposed by the Act10. In other words, the operator remains
solely liable regardless of whose acts or omissions were the actual cause of the breach of
duty. This is the principle of legal channelling of liability.
The Price-Anderson Act does not provide for the exclusive liability of the operator. Instead,
the “omnibus” coverage feature of the Act covers “anyone liable” for “public liability11.”
“Public liability” is defined in the Act as “any legal liability arising out of or resulting from
a nuclear incident or precautionary evacuation”12. As a result of this provision, everyone
who can be held liable for the damage of a nuclear incident (for example, contractors
and suppliers to the nuclear installation) will be indemnified by the liability insurance
coverage of the nuclear operator. Thus, unlike the NLA and the international conventions,
the Price-Anderson Act uses a system of economic channelling and not legal channelling.
Operator Liability Limits
The operator liability limit under the Nuclear Liability Act is $75 million. The operator
must carry $75 million in insurance to cover this liability13. This coverage is only available
through an “approved insurer” pursuant to the Act14. Currently, the only approved insurers
are the Nuclear Insurance Association of Canada, together with its coinsurers: the
American Nuclear Insurers (ANI), a U.S. nuclear insurance pool, and the Nuclear Risk
Insurers (NRI), a U.K. pool.
The operator liability limit under the Price-Anderson Act is US$12.5 billion (approximately
Cdn$14 billion). The limit is defined as the sum of both a commercial primary insurance
layer consisting of the maximum available amount of private insurance (currently
US$300 million15), and a secondary layer, consisting of retrospective premiums (currently
US$112 million collected in annual instalments of US$17.5 million) charged each of
the 104 reactors in the United States16. The secondary tier is subjected to an inflationary
adjustment every five years17. In the event that the legal limit is exceeded, each operator
assessed a secondary tier will be required to pay an additional amount of up to 5% of the
retrospective premium for claims and costs18.
The operators are required to carry insurance to cover the primary insurance layer of their
liability. This insurance is obtained through ANI, the American nuclear insurance pool. In
addition to the primary insurance coverage, operators must also show proof to the NRC
of the secondary tier of liability coverage. This is in the form of a “bond for payment” of
10
11
12
13
14
15

Nuclear Liability Act, s. 11.
42 U.S.C. 2014, s. 11t.
42 U.S.C. 2014, s. 11w.
Nuclear Liability Act, s. 15.
NNuclear Liability Act, s. 15 (2).
U.S. NRC: http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/funds-fs.html Note that this amount
will increase to $375 million on January 1, 2010, Report of the Chairman, Ninth INLEX Meeting, June 24-26,
IAEA Headquarters.
16 U.S. Federal Register 56451, http://www.setonresourcecenter.com/register/2008/sep/29/56451A.pdf
17 42 U.S.C. 2210, s. 170t.
18 42 U.S.C. 2210, s. 170o.1E.
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retrospective premiums with ANI. This bond is a contractual arrangement between the
operator and ANI that obliges the operator to pay ANI the retrospective premiums if
necessary. If a nuclear accident exceeds the primary coverage of US$300 million, ANI will
immediately start collecting the retrospective premiums. If the operator fails to pay its
share of the retrospective premiums, ANI is required to advance up to US$30 million19.
Time Limits for submitting Claims
The Nuclear Liability Act establishes two time limits on bringing claims. The first limits
a claimant’s right to bring an action or claim for compensation to three years from the
date of the loss of life or the date that the claimant had knowledge or ought reasonably
to have had knowledge of the damage. The second sets an absolute limit of 10 years from
the date on which the nuclear incident took place for bringing claims for injury or
property damage20.
The Price-Anderson Act does not provide for any time limit for the submission of claims.
Any limits would be determined in accordance with State law. However, in the case of an
ENO, the NRC or the Secretary of Energy may rule to waive any defence based on any
statute of limitations if claims or actions are brought within three years from the date that
the claimant had knowledge or ought reasonably to have had knowledge of their injury
or damage21.
Claims Administration and Legal Costs
The Nuclear Liability Act is silent on the issue of claims administration and legal costs. The
operator’s insurance policy, however, includes these costs in the $75 million coverage.
Unlike the provisions of the international nuclear civil liability conventions, the PriceAnderson Act stipulates that claims administration and legal costs are included within
the liability limit, but are subject to judicial control22. For example, in the case of
the 1979 Three Mile Island accident, the operator’s policy paid out US$70 million, of
which approximately $42 million was in civil liability claim payments and $28 million in
legal expenses23.
Scope of Liability
The special regime of the Nuclear Liability Act covers only liability for injury or damage
arising from the fissionable or radioactive properties of nuclear material (material
capable of criticality). It would not cover injury or damage arising from low-level waste
or intermediate-level waste unless such wastes were physically combined, mixed or
associated with the nuclear material24.
19 United States General Accounting Office: NRC’s Liability Insurance Requirements for Nuclear Power Plants
Owned by Limited Liability Companies, May 2004
20 Nuclear Liability Act, s. 13.
21 42 U.S.C. 2210, s. 170n.1F.
22 42 U.S.C. 2014, s. 11k; 42 U.S.C. 2210, s. 170o. 2.
23 Quattrocchi, John L., Senior Vice-President, Underwriting, American Nuclear Insurers: Nuclear Liability
Insurance in the United States, An Insurer’s Perspective, Reform of Civil Nuclear Liability International
Symposium, Budapest, Hungary ( June 1999).
24 Nuclear Liability Act, s. 2. “nuclear material”.
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While the Price-Anderson Act applies only to nuclear reactors, plutonium processing
and fuel fabrication plants, uranium enrichment facilities, and to Department of Energy
high-level nuclear waste activities, it would cover all nuclear civil damages originating
from those sites, including those arising from low-level or high-level radioactive wastes,
including the discharge of radioactive effluent. These risks are all insured through the
operator’s civil liability insurance policy obtained from ANI.
Geographical Scope
The Nuclear Liability Act applies only to incidents occurring within Canada and causing
damage within Canada25, unless nuclear civil liability reciprocity arrangements have been
entered into with a specific country26. Currently, the only such reciprocity arrangement
is between the United States and Canada. This arrangement is in the form of a 1975
exchange of notes between the United States Ambassador to Canada and the Canadian
Secretary of State for External Affairs. Through this arrangement, each country assures
the other of access to the coverage provided by its nuclear civil liability legislation and of
access to its courts27.
The Price-Anderson Act applies to incidents occurring within the United States and
causing damage within or outside the United States28.
Provisions for Special Claims Handling Procedures
The Nuclear Liability Act provides for a special compensation regime to come into force
when the Government determines that the liability of an operator could exceed $75
million, or that it is in the public interest to do so29. This quasi-judicial administrative
claims tribunal would be designed to replace the court system, and provide efficient and
equitable claims resolution.
Once the Government had declared that claims would be dealt with by the administrative
tribunal, the regular routes of receiving compensation, whether directly from the approved
nuclear insurers, or indirectly through the courts, would be replaced by the Nuclear
Damage Claims Commission30. The Commission would be established as a federal
tribunal with specific authority to hear and determine claims brought before it. It would
set its own rules of operation, subject to the approval of the Government.
Once such a declaration had been made, all court actions would be halted and the
operator would cease to be liable to the public for any damage caused by the incident31.
25 Nuclear Liability Act, s. 33(1).
26 Nuclear Liability Act, s. 33(2).
27 The Canadian component of the arrangement is enabled through a regulation Declaring the United States to be a
Reciprocating Country for Purposes of the Act and by the Canada-United States Nuclear Liability Rules of 24 April 1975.
The United States component of the arrangement is enabled by the “nuclear incident” definition of the PriceAnderson Act, 42 U.S.C. 2014, s. 11q.
28 42 U.S.C. 2014, s. 11q.
29 Nuclear Liability Act, s. 18.
30 Nuclear Liability Act, s. 21.
31 Nuclear Liability Act, s. 19.
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The operator (and if the operator fails to pay, the insurer) would instead be liable to
the Government32.
The Government could make regulations to be followed by the Commission in respect of
claims compensation. Such regulations could, among other things, establish priorities for
claims, pro rata payments, and exclusion of certain categories of damage33.
The Price-Anderson Act also provides various processes to deal with incidents resulting
in large numbers of claims. The Act provides that after any nuclear incident involving
damages that are likely to exceed the primary and secondary insurance coverage, the
NRC will survey the causes and extent of the damage and submit a report on the results
to, among others, the Congress and the courts. The courts must determine whether public
liability exceeds the liability limits available in the primary insurance and secondary
retrospective premiums. The President would then submit to the Congress an estimate
of the financial extent of damages, recommendations for additional sources of funds, and
one or more compensation plans for full and prompt compensation for all valid claims. In
addition, the NRC can request the Congress to appropriate funds34.
Furthermore, when the court having jurisdiction determines that public liability may
exceed the liability limits covered by primary insurance and secondary retrospective
premiums, the court will not authorize compensation payments in excess of 15% of the
liability amount unless such payments are in accordance with a distribution plan. Such a
plan would include establishment of priorities between claimants and classes of claims as
necessary to ensure the most equitable allocation of available funds35.
The Price-Anderson Act also provides that after any nuclear incident, the United States
district court having jurisdiction may appoint a special caseload management panel to
coordinate and assign – but not necessarily hear itself – claims arising out of the nuclear
incident. The court would appoint such a panel if it determined that if civil liability were
to exceed the amount of the operator’s primary financial insurance coverage, or if it
determined that claims arising out of the nuclear incident would create an unusual burden
on the court. The functions of a management panel would include: consolidating similar
claims for hearing or trial; establishing priorities for the handling of different classes of
claims; assigning claims to a particular judge or special master; and promulgating special
court rules to expedite cases or allow equitable consideration of claims36.
Conclusion
Both Canada and the United States have nuclear civil liability domestic legislation
that establish a clear liability regime in the event of a nuclear incident and provide an
environment for nuclear development. While the two statutes achieve these objectives in
different ways, they do have many common features.
32
33
34
35
36

Nuclear Liability Act, s. 20.
Nuclear Liability Act, s. 28.
42 U.S.C. 2210, s. 170i.
42 U.S.C. 2210, s. 170o.
42 U.S.C. 2210, s. 170n. 2.
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Overview of Financial Security
Requirements for Covering Operator
Liability under Bill C-20, Canada’s
Proposed New Nuclear Third-Party
(Civil) Liability Legislation
Jacques Hénault – Advisor, Nuclear Liability Uranium and Radioactive Waste Division
Natural Resources Canada

Introduction
Bill C-20, the Nuclear Liability and Compensation Act, is currently before Parliament.
Bill C-20 is intended to replace the 1976 Nuclear Liability Act – legislation which
establishes the civil liability and compensation regime for injury and damage arising from
nuclear accidents.
Improving the compensation scheme provided for under the legislation is one of the most
important goals of Bill C-20. The proposed $650 million liability limit of nuclear operators
is an amount that reflects available insurance capacity and international standards.
However, the $650 million liability limit raises operator concerns about the increased costs
of insurance premiums. It also creates uncertainty as to the capability of the insurance
markets to provide sufficient commercial insurance capacity to cover the full amount of
the operator’s liability limit.
Permitting operators to cover a portion of their civil liability with forms of financial
security other than insurance would reduce the impact of insurance premiums and address
the fact that insurance capacity may be limited now, or in the future.
Background
Nuclear Liability Act
The Nuclear Liability Act currently limits the civil liability of all operators of nuclear
installations to $75 million. The Act also requires that nuclear operators maintain insurance with an approved insurer against the liability imposed on them by the Act. It does
not permit any other form of financial security.
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Currently, the only approved insurers pursuant to the Act are the Nuclear Insurance
Association of Canada (NIAC); American Nuclear Insurers (ANI), a United States
nuclear insurance pool; and Nuclear Risk Insurers (NRI), a United Kingdom pool.
All three entities were designated as “approved insurers” at the time that the NLA was
proclaimed in 1976.
NIAC and the international co-insurers, NRI and ANI, provide the necessary nuclear
civil liability coverage for Canadian operators through a pooling system. Insurance
pools are made up of individual companies sharing the risk. Because NIAC does not
have enough insurance capacity to cover the full $75 million operator liability, it has an
arrangement with the British pool (NRI) and the United States pool (ANI) to co-insure
the difference.
As required by the Nuclear Liability Act, NIAC provides each operator of a nuclear
installation with $75 million of civil liability insurance under a standard policy approved
by the Government of Canada. This insurance policy consists of a commercial insurance
component and coverage in the form of reinsurance provided through a reinsurance
agreement with the Government of Canada. Specifically, the commercial insurance
component covers bodily injury and property damage including loss of use of property
while evacuated. The coverage provided by the Government of Canada addresses risks
covered under the Act but which commercial insurers are unwilling to cover, such as
damages from routine emissions and damages arising from terrorist acts. In addition,
for lower-risk facilities, such as research reactors, commercial insurance addresses only
a portion of the $75 million liability limit, while the Government of Canada covers the
difference between that amount and the $75 million limit. The Government charges
operators a nominal fee for these forms of coverage, except, that in the case of terrorist
risk, it collects a premium based on a semi-quantitative risk assessment.
When the Nuclear Liability Act came into force in 1976, NIAC did not have sufficient
underwriting capacity to provide the full amount of insurance to cover the $75 million
operator liability amount for nuclear power plants. The Government of Canada reinsured
the shortfall – for which it charged operators the equivalent of commercial premium
rates. By January 1, 1979, NIAC had acquired sufficient insurance capacity (through
the co-insurers), and the Government’s reinsurance role was confined to the coverage of
risks not covered by the commercial insurance component of the insurance policy, and to
supplementing the coverage for lower-risk installations.
Bill C-20
While the principles and purpose of Bill C-20 remain the same as those of the Nuclear
Liability Act, Bill C-20 contains extensive amendments, including key revisions dealing
with the financial responsibility of operators with respect to covering the liability imposed
on them by the legislation.
First, the liability limit imposed on an operator for nuclear damage will increase to $650
million from the $75 million under the current Act. Bill C-20 also provides that the
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Minister of Natural Resources Canada must review the liability amount at least once
every five years. The Government may amend the legislation by regulation to increase the
operator’s liability limit.
Second, the operator must maintain financial security against the liability imposed
by the legislation. This financial security must be in the form of insurance obtained
from an insurer approved by the Minister of Natural Resources Canada The Minister
may, on application by an operator of a nuclear installation, authorize up to 50% of the
operator’s financial security to be in a form other than insurance. Alternative forms of
financial security could include letters of credit, provincial government guarantees, and
self-insurance.
Third, the bill gives authority to the Minister to enter into a reinsurance agreement with
an approved insurer under which the Government of Canada reinsures some or all of the
risk assumed by the insurer. This is an important provision to cover those risks for which
an operator is liable for under the legislation but for which the commercial insurance
market is unable or unwilling to provide coverage.
Considerations in providing Operators with a more Flexible Financial Security Regime
In developing the policy proposals for Bill C-20, the Government examined whether it
would be appropriate to continue to rely on commercial insurance as the sole mechanism
for operators to cover their liability, particularly in light of the increase in the operator
liability amount to $650 million.
Until now, the civil liability insurance provided by NIAC has ensured that adequate
financial security has always been in place to cover the $75 million operator liability
pursuant to the Nuclear Liability Act. Operators, however, indicated an interest in using
alternative forms of financial security to address their liability, in the manner in which
they cover other large-scale liabilities.
While the Canadian pool of insurers is relatively small, the world-wide nuclear insurance
pooling system has indicated that it currently has the underwriting capacity to provide
nuclear civil liability insurance for operator liability limits set at present-day international
norms (i.e., 300 million Special Drawing Rights (SDR). This capacity, however, is variable
and influenced by the number and magnitude of insured losses occurring world-wide –
whether from man-made causes, natural catastrophes, or nuclear incidents.
A decision to increase the liability of the operator beyond current international norms,
without providing the flexibility for operators to rely on alternative forms of financial
security, could result in greater reliance on public funds and would have a direct effect on
the Government of Canada’s contingent liability.
One means of addressing the capacity problem as well as operator concerns was
to permit operators to use alternative forms of financial security. Similar provisions
permitting alternative financial security mechanisms exist in other Canadian civil liability
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regimes1 and both the Convention on Third Party Liability in the Field of Nuclear Energy
(“the Paris Convention”)2 and the Convention on Civil Liability for Nuclear Damage (“the
Vienna Convention”)3 permit operators to carry forms of financial security other than
insurance to cover their liability.
Under the financial provisions of Bill C-20, the use of alternative forms of financial
security would not be expected to replace commercial insurance for nuclear risks. Rather,
alternative financial security would complement the role of commercial nuclear insurance.
Nuclear insurers have provided stability to the nuclear liability regime. The capacity they
provide is secure, they are knowledgeable of nuclear risks, and they are experienced in
claims handling. Furthermore, many nuclear operators would choose not to use alternative
forms of financial security to cover their liability. For many, commercial nuclear insurance
may continue to be the most economic form of financial security. For others, particularly
small operators, there simply may not be other alternatives for them. Consequently, Bill
C-20 introduces the concept of alternative financial security but, at the same time, limits
the role that it fulfils to a percentage of the required liability.
The types of alternative financial security that would be considered would be proposed
by the operators and reviewed and approved by the Government on a case-by-case basis.
Suitable financial security could include such financial instruments as letters of guarantee
from provincial governments, letters of credit, bonds, and other instruments deemed
acceptable by the Government of Canada. The key considerations would be that any form
of alternative financial security would need to be: (i) secure and available if required, (ii)
broadly available to operators, and (iii) not excessively burdensome to administer.
It would also be imperative that the alternative financial security be integrated with the
commercial nuclear insurance offered by the approved insurer. In this regard, it would
be essential that any alternative financial security mechanism should pay on a dollar per
dollar basis with insurance in the compensation of claims; i.e., each would pay out equally
as the claims are processed. Furthermore, the alternative financial security mechanism
must contain provisions for claims administration, likely through an arrangement with
the approved insurer.
Implementation
Examples of alternative forms of financial security that may be suitable to address the
operator’s liability requirements are described in Appendix A.
The argument could be made that permitting operators to carry alternative forms of
financial security increases the chance that funds will not be available in the event of a
nuclear incident, thereby increasing the contingent liability risk to the Government of
1
2
3

Examples: Canada Nova Scotia Offshore Petroleum Resources Accord Implementation Act (1988, c. 28) s.168.
(1); Canada Newfoundland Atlantic Accord Implementation Act (1987, c. 3 ) s. 163.1; Arctic Waters Pollution
Prevention Act (R.S., 1985, c. A 12 ) s. 8 (2) .
Convention on Third Party Liability in the Field of Nuclear Energy of 29th July 1960, as amended by the Additional
Protocol of 28th January 1964 and by the Protocol of 16th November 1982, Article 10.
Vienna Convention on Civil Liability for Nuclear Damage of 21 May 1963, Article VII.
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Canada. This is especially true of self-insurance based on an operator’s financial capability.
While an operator’s financial capability may permit the operator to self-insure at the
present time, that capability may change in the future.
To address this concern, any proposal to permit operators to use alternative forms of
financial security to cover their liability should also require that any such instrument
satisfy stringent evaluation and financial test criteria. As such, Government of Canada
oversight would be required to administer the alternative financial security arrangements
of operators. In providing oversight, Government officials would need to follow established
guidelines to determine the acceptability of alternative financial security instruments.
Periodic updates of financial test information, and regular requests for reports of financial
condition from the guarantor, indemnitor, or self-guarantor would be required.
The administration and oversight of the financial responsibility requirements would
be an economic policy function that would likely best be exercised by the Government
itself. There would be costs associated with this oversight. Bill C-20 provides that the
Government may recover these costs from the operator.
Conclusion
Permitting the use of alternative forms of financial security to address the operator’s
liability requirements under Bill C-20 will serve to provide a fair amount of flexibility to
operators and at the same time guarantee that financial security is in place in the event of
a shortfall of commercial insurance capacity.
Government of Canada oversight of the alternative financial security instruments used by
operators will ensure that compensation funds will be in place in the event of a nuclear
incident, and thereby not expose the Government of Canada to a contingent liability risk.
Canada is not alone in considering the use of the alternative financial security instruments
to cover nuclear operator liability. At the 2007 Nuclear Inter Jura Congress in Brussels, it
was indicated that many countries intending to ratify the revised and new international
nuclear civil liability conventions4 are looking for alternative solutions to financially secure
some of the risks foreseen under these conventions5. This has arisen because of the higher
liability amounts imposed by these conventions and the fact that insurers are unwilling or
unable to cover such risks as environmental damage, nuclear damage caused by terrorist
acts, and the extended limitation period for personal injury allowing victims to bring
claims until 30 years after a nuclear incident. The use of the alternative financial security
instruments in these countries has engaged extensive discussions between government and
the nuclear industry representatives and between nuclear industry and nuclear insurance
representatives, in attempts to arrive at viable solutions.
4
5

Convention on Supplementary Compensation for Nuclear Damage; 1997 Vienna Convention on Civil Liability
or Nuclear Damage; 2004 Protocol to amend the Paris Convention on Nuclear Third Party Liability
Julia Schwartz, Head Legal Affairs, OECD Nuclear Energy Agency: Alternative Financial Security for the
Coverage of Nuclear Third Party Liability Risks, 2007 Nuclear Inter Jura Congress, Brussels.
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Appendix A
Examples of Forms of Financial Security – other than Insurance – that could be carried by
Nuclear Operators against the Liability imposed on them
Letter of Credit: A letter of credit is a mechanism by which the credit of one party, a bank
or other financial institution, is extended on behalf of a second party, called the account
party, to a third party, the beneficiary. The first party, the issuer, allows the beneficiary
to draw funds upon the presentation of documents in accordance with the terms of
the letter of credit. For purposes of the Nuclear Liability and Compensation Act, the
operator would be the account party, the financial institution would be the issuer, and
the Government of Canada would be the beneficiary, representing the interests of third
parties entitled to compensation.
Corporate Guarantee: A corporate guarantee is a promise by one party (the “guarantor”)
to pay specified debts or satisfy the specified obligations of another party (the “principal”)
in the event the principal fails to satisfy the debts or obligations. For purposes of the
Nuclear Liability and Compensation Act, a guarantee would be an agreement in which a
guarantor firm promises to pay up to the specified amount for third-party compensation
on behalf of the operator. A corporate guarantee often will be an inexpensive method of
demonstrating financial responsibility. Firms that provide a corporate guarantee must
both execute a written guarantee and also demonstrate financial strength by passing a set
of criteria, termed a financial test, based on year-end financial statements for the latest
completed fiscal year or other criteria such as bond ratings.
Self-insurance: Self-insurance often will be the least expensive method of demonstrating
financial responsibility. This option is termed self-insurance because it involves no
source of funding other than the operator itself. Large, financially viable or creditworthy
operators can provide evidence of financial responsibility without having to pay the costs
of procuring financial mechanisms from other parties. How these operators arrange to
pay their obligations is solely their decision. Typically, operators that use a self-insurance
option demonstrate financial strength by passing a set of pass/fail criteria, termed a
financial test.
Government Guarantee: A government guarantee (or statement of government intent to
pay) is a commitment by a federal or provincial government to request and obtain thirdparty compensation funds from its funding body when necessary. Under the government
guarantee, if the operator fails to satisfy its third-party compensation obligations, the
government must do so. This is different from a guarantee or commitment of the operator’s
own funds.
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Criteria for Alternative Financial Security
(i.e., Alternative to Insurance) under
Canada’s New Nuclear Civil Liability Regime
Jacques Hénault – Advisor, Nuclear Liability Uranium and Radioactive Waste Division
Natural Resources Canada

Introduction
Under the proposed Nuclear Liability and Compensation Act (NLCA)1, operators of
nuclear installations will be required to carry $650 million in financial security to cover their
liability. The financial security must be in the form of insurance with an approved insurer.
However, the Act would allow the Minister of Natural Resources Canada (NRCan) to enter
into an agreement with the operator that authorizes up to half – or other percentage fixed
by regulation – of the financial security to be alternative financial security. The Minister will
designate an oversight unit within NRCan to administer the alternative financial security
arrangements of operators.
Background
Under the new legislation, operators would propose to NRCan the form(s) of alternative
financial security that they would want to use to cover a portion of their liability. Suitable
financial security could include such financial instruments as letters of guarantee from
provincial governments, letters of credit, bonds, self-insurance, and other instruments
deemed acceptable by NRCan. The key considerations would be that any form of alternative
financial security would be: (i) secure and available if required, (ii) broadly available to
operators, and (iii) not excessively burdensome to administer.
This provision under the new Act will serve to provide a fair amount of flexibility to
operators wishing to use alternative forms of financial security, and at the same time
guarantee that commercial insurance will be available if a utility’s financial capability
precludes it from using other financial security instruments.
1

Currently as Bill C-20 before Parliament. It received Second Reading in the House of Commons on June 1, 2009
and was referred to the Standing Committee on Natural Resources.
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NRCan will require that any alternative financial security instrument satisfy stringent
financial test criteria acceptable to the Minister. An oversight unit within NRCan will be
established to administer the alternative financial security arrangements of operators. In
providing oversight, NRCan officials will follow established guidelines to determine the
acceptability of alternative financial security instruments. There will be periodic updates
of financial test information, and regular requests for reports of financial condition from
the guarantor, indemnitor, or self-guarantor.
Development of Financial Security Administrative Guidelines
NRCan will consult with industry stakeholders in developing the guidelines it will follow
to determine the acceptability of alternative financial security instruments. As a first step
in preparing these guidelines, NRCan obtained the expertise of a financial consultant to
develop appropriate criteria. One set of criteria would be used for evaluating potential
financial security instruments that may be proposed by operators to cover a portion of
their liability. If, based on the evaluation criteria, NRCan deemed the instrument to be
suitable to cover the operator’s liability pursuant to the NLCA, a second set of criteria
(acceptance criteria) would be used to determine if the instrument would meet all the terms
and conditions required by NRCan. A third set of criteria would be used to determine
whether an organisation had the financial strength needed to satisfy its potential NLCA
obligations. The three sets of criteria are elaborated below.
Evaluation Criteria
Evaluation criteria would effectively be used to assess the quality of a particular type of
financial security instrument. A good financial security instrument would assure, when
needed, the required amounts (and types) of coverage with certainty. A good financial
security instrument would be broadly available to operators at a reasonable cost. And a
good financial security instruments would not impose excessive administrative burdens
on implementing agencies. Thus, the following evaluation criteria should be considered in
determining the quality of a particular type of financial security instrument:
::
::
::
::
::
::
::

Liquidity of the financial security instrument
Certainty that assured funds will be available
Adequacy of the value of funds assured
Continuity (over time)
Cost of financial security instruments to operators
Availability of financial security instruments to operators
Implementing agency administrative burden

Based on these criteria, an evaluation was made of the following forms of financial security
that operators could use to cover a portion of their liability: letter of credit, surety bond,
corporate guarantee with financial test, corporate indemnity with financial test, financial
test of self-insurance, and provincial government guarantee.
Criterion-by-Criterion Evaluation
Liquidity. Of the financial security instruments considered, the letter of credit has the
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best liquidity because a “sight draft” drawing on the letter must be paid at presentation.
The liquidity of letters of credit and surety bonds is supported by government oversight of
the financial health of issuing institutions. The liquidity of financial security instruments
supported by a financial test depends on the terms of the test: a test can require certain
liquidity measures. Although a letter of guarantee from a provincial government would
require legislative action, such action would likely be swift in the event of a nuclear
incident; the provincial guarantee also could be assigned to a new operator of a covered
facility without necessarily considering the new operator’s financial condition.
Certainty. Of the financial security instruments considered, the letter of credit and surety
bond receive the best rating for certainty because issuing institutions are supervised
and regulated to ensure their solvency. For instruments supported by a financial test,
certainty depends on the stringency of the test. The certainty of an indemnity or corporate
guarantee supported by a financial test also is somewhat diminished by the potential
financial repercussions of an NLCA incident on indemnitors and guarantors, whose
financial capabilities may be adversely affected by a covered incident. The financial test of
self-insurance receives the lowest rating because no party other than the operator itself
supports its financial responsibility; also, an NLCA nuclear incident could create financial
distress for the operator when it needs to make funds available for compensation. The
provincial government guarantee receives a moderate rating because no government can
legally bind a successor government.
Adequacy. All of the instruments considered to date can be written for any required
amount of coverage. There are no inherent limits to the amount of coverage that any of
the instruments can assure. However, there may be practical limits that affect each type of
instrument. For example, there may be business limits to the size of the letter of credit or
surety bond that a particular financial institution may issue. For instruments supported by
a financial test, an organization may not be able to pass the test for a very large amount of
coverage. Political constraints may affect the size of a government guarantee.
Continuity. Because they are automatically renewed, the letter of credit and surety bond
rate high on continuity. The indemnity and guarantee supported by a financial test also
rate well because the indemnity and guarantee instruments remain valid until cancelled,
even if the indemnitor or guarantor can no longer pass the financial test. A moderate
rating applies to the financial test of self-insurance which must be passed anew every year.
Although the provincial government guarantee remains effective until cancelled, there is
some risk that successor governments may decide to revoke the instrument.
Cost to Operator. The letter of credit and surety bond may be the most costly of the
alternative financial security instruments considered. In addition to their fees, there may
be opportunity costs associated with the posting of collateral or the pledge of assets to
the issuer of the instrument. Moderate transaction costs likely will be incurred for the
government guarantee and the indemnity or guarantee supported by a financial test. The
least costly instrument for operators usually will be the financial test of self-insurance.
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Availability. All of the instruments considered to date may not be available to all operators.
Issuers of letters of credit and surety bonds may decline to cover a nuclear facility operator
that does not meet their underwriting criteria; these issuers also may lack the capacity (i.e.,
capital reserves) that regulations require to support large undertakings. Potential indemnitors
or guarantors may not be willing to provide NLCA financial assurance or may not be able
to pass the financial test. Operators that want to use the financial test of self-insurance may
not be able to pass the financial test. Finally, the provincial governments may not be willing
to issue a guarantee for some or all operators subject to the NLCA.
Administrative Ease to NRCan: The letter of credit, surety bond, and provincial government
guarantee pose relatively minor oversight burdens for NRCan, the administrator of the
alternative financial security arrangements of operators, particularly if required wording
for the instruments is developed as a template. The administrative burden of the financial
test of self-insurance is driven by the requirement that the financial test must be passed
anew every year. The indemnity and corporate guarantee supported by the financial test
pose the greatest administrative burden on NRCan: the financial test must be passed anew
every year, the eligibility of the indemnitor and corporate guarantor also must be reviewed
each year, and the language of the instrument must be reviewed for acceptability.
Acceptance Criteria
As mentioned previously, acceptance criteria would be used to determine if a particular
financial instrument would meet all the terms and conditions required by NRCan. The
following provides a generic listing of these criteria which may vary somewhat for each
instrument considered. The criteria are broken into those that apply to the issuer (eg., a
bank) and those that apply to the instrument itself (eg., letter of credit).
Issuer
::
		
::
		

The financial security instrument must be issued by an entity qualified and/or
authorized to issue such an instrument.
The amount of coverage must be within the limits of the authority of the
issuing institution.

Financial security instrument
::
		
		
		
::
		
::
		
::
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The financial security instrument must be legally valid and effective. It should
include the names and signatures of the parties entering into the agreement,
their titles, the date(s) of signing (and the effective date of the instrument, if
different), and a description of the basic agreement being entered into.
The financial security instrument must contain all necessary terms, conditions,
and supporting documentation.
The financial security instrument must identify the facility or facilities to which
it applies and the amount of coverage for each facility.
The amount of the financial security instrument must satisfy the required
amount of coverage either by itself or in combination with other financial security

		
::
		
		
::
		
::
		
::
		
::
		
::
		
::
		
::
		
::
		
::
		
		
		
::
		
		
::
		
::
		
		
		
		

instruments provided for NLCA financial security requirements.
The financial security instrument should provide security only for NLCA
liabilities, or, if other obligations are assured by the same instrument, the financial
security instrument must indicate the amount of NLCA liabilities it addresses.
The financial security instrument must be payable to a trust fund to which the
Government of Canada is the trustee or beneficiary.
The financial security instrument must be originally signed by person(s)
authorized to execute it.
The financial security instrument should be renewable OR must be automatically
renewed unless the provider affirmatively acts to cancel or non-renew it.
The Government of Canada must approve or direct all drawing upon and/or
disbursal of funds from the financial security instrument.
Sufficient prior notice to the operator and to NRCan must be given before the
financial security instrument can be terminated or cancelled.
The Government of Canada must have sufficient opportunity to draw upon the
financial security instrument prior to its cancellation, termination, or non-renewal.
The financial security instrument should require that the issuer/provider notify
the operator and NRCan of any circumstances that would impair or suspend coverage.
The financial security instrument should contain provisions describing how it
can be amended, replaced, and terminated.
Some financial security instruments should contain rules of interpretation
or references to rules of interpretation such as the Uniform Commercial Code or
the Uniform Customs and Practice for Documentary Credits, that specify how
disagreements over the meaning of the instrument should be resolved.
The financial security instrument should make it difficult for the provider to
avoid providing funds when necessary, even if differences of opinion about the
scope or details of the instrument have not been resolved.
The financial security instrument should continue to provide coverage until
replaced by another valid and enforceable financial security instrument.
The financial security instrument should provide that the full face amount be
paid to the Government of Canada automatically prior to expiration, if the
operator fails to provide a replacement financial security instrument acceptable
to NRCan within 30 days of receipt of notification of cancellation,
termination, or non-renewal.

Financial Test Criteria
Financial test criteria must be used to determine whether an organisation can act as a
corporate guarantor, indemnitor, or self-insurer. The purpose of a financial test is to ensure
that these entities have the financial strength needed to satisfy their potential NLCA
obligations. Financial security providers such as insurers, sureties, and banks, on the other
hand, are subject to financial oversight so that they do not become over-extended.
The following corporate financial test has been developed based on the recommendations
of the financial consultant contracted by NRCan. This test was developed after examining
similar financial tests used in other industries and jurisdictions.
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Corporate Financial Test = A + B, Where:
A.
Tangible net worth of at least C$20 million plus the sum of liability and other
environmental obligations covered
or
A current investment grade bond rating for the most recent, non-collateralized
and non-insured bond issuance
B.
1.

Assets in Canada amounting to at least the sum of all obligations being covered
Explanation
The financial test uses tangible net worth rather than net worth in order to focus
on assets that are more readily converted into cash than are such intangible assets
as goodwill.

2.

Net Worth = Total Assets - Total Liabilities
Net worth is defined as total assets minus total liabilities as reported on a firm’s
balance sheet. Net worth is equivalent to stockholder’s or owner’s equity.

3.

Tangible Net Worth = (Total Assets - Intangible Assets) - Total Liabilities
Tangible net worth is net worth (i.e., total assets minus total liabilities) minus
intangible assets such as goodwill and rights to patents or royalties.

4.

An investment grade bond rating may be substituted for the tangible net worth
requirement. To ensure that the bond rating reflects the financial strength of the
operator, the rating must be for the most recent, non-collateralized and noninsured bond issuance. As further assurance, it is recommended that financial test
users have assets in Canada equal to the amount of the obligations being covered.
This does not prevent a foreign company from acting as a corporate guarantor or
indemnitor, but such a company would need to have assets in Canada to facilitate
access (legal jurisdiction) to needed monies.
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Proposition

The continuing reliance on contractual
indemnities in nuclear contracts is an
inefficient solution to a problem that
hampers the growth and development of the
Canadian nuclear industry.
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The Problem
The fear of trans-border nuclear damage – the allocation of
liability for nuclear damage in the U.S. arising from a nuclear
incident in Canada.
Canada and the U.S. have entered into an arrangement that allows
American victims of a Canadian nuclear incident to seek
compensation in Canada.
American victims could also ask an American court to take
jurisdiction. In that case, it is likely that neither country’s nuclear
liability regime will apply.
The spectre of overly large liability judgments under U.S. tort law is
a deterrent to nuclear vendors participating in the Canadian
nuclear industry
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Current Commercial Solution
• Vendors seek contractual protection against the
potential of large liabilities as domestic and
international nuclear insurance pools are not
available to them
• Operators need to attract optimal goods and services
from a relatively small number of suppliers and
contractors with specialized knowledge, equipment
and tools
• Contractual indemnities have become the
commercial solution
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The Better Solution and Next Steps
•

Canada needs to ratify an international nuclear liability
convention; one which has been ratified by the U.S. – the
Convention on Supplementary Compensation (CSC)

•

In the event of a Canadian nuclear incident, Canada needs
certainty in two areas:
• Canada as exclusive jurisdiction for adjudication of claims
• Canadian nuclear liability regime as the applicable law for these
claims

•

Canada is making efforts to update nuclear liability legislation
but Bill C-20 is not a solution in itself

All stakeholders in the North American nuclear industry should be
advocating with Canadian and U.S. governments for a speedy
solution to the cross-border nuclear liability issue
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The Role of Insurance in Canada’s Nuclear
Civil Liability Regime – Possible Solutions for
Insuring the Expanded Scope of Damage
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Introduction
Legal liability to third parties arising from the operation of nuclear power installations in
Canada is governed by the Nuclear Liability Act3 (the “NLA”).
However, on March 24, 2009, the Canadian government (the “Federal Government”)
introduced a Bill4 that would replace the NLA with the Nuclear Liability and Compensation
Act (the “NLCA”).
The most significant differences between the NLCA and the NLA are an expansion of
the scope of damage for which a nuclear operator may be liable, an increase in the cap on
an operator’s liability from Cdn. $75 million to Cdn. $650 million and an extension of
the limitation period for bringing claims against a nuclear operator for bodily injury from
10 years to 30 years.
If the NLCA is enacted, these changes would align Canadian nuclear liability legislation
more closely with the revised Paris and Vienna Conventions and the Convention on
Supplementary Compensation for Nuclear Damage or CSC (the “Conventions”). This could
allow Canada to become a signatory to one or more of these Conventions if it wished.
1
2
3
4

The views and opinions expressed in this paper represent the views and opinions of the authors and do not
necessarily represent the views and opinions of their respective organizations.
The authors would like to express their appreciation for the careful and insightful review of this paper by Jacques
Hénault and Brenda MacKenzie of the Ministry of Natural Resources (Canada).
R.S.C. 1985, Chap. N-28.
Bill C-20, 40th Parliament, 2nd Session.
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It appears that insurers will be able to provide the full Cdn. $650 million limit under the
NLCA, and the comparable limits provided for in the Conventions. However, insurers
are reluctant to provide coverage for all of the new heads of damage under the NLCA or
the Conventions.
This paper examines the reasons why insurers are unwilling to provide this broad coverage
and proposes a number of solutions being considered in Canada. Some of these solutions
may have practical application in countries that are signatories to the Conventions.
a) Canada’s Existing NLA and Insurance Requirement
		 Consistent with the Conventions, and nuclear liability legislation in a number
		 of other jurisdictions, the NLA:
			
a) channels to the operator of a nuclear installation all liability for injury
				 or damage occasioned as a result of the fissionable or radioactive properties
				 of nuclear material that is in the operator’s nuclear installation;5
			
b) makes the nuclear operator absolutely liable in respect of such injury
				 or damage6;
			
c) caps the nuclear operator’s liability at a fixed amount, and requires that
				 the operator maintain insurance in such amount7; and
			
d) limits the nuclear operator’s liability in time, by means of a 10-year
				 ultimate limitation period for bringing claims against the operator.8
Under the NLA, a nuclear operator’s liability is fixed at Cdn. $75 million with respect to each
nuclear installation and the operator is required to maintain Cdn. $75 million per installation in nuclear liability insurance with insurers approved by the Federal Government.
The insurers that are members of the Canadian Nuclear Pool (Nuclear Insurance Association
of Canada or NIAC), the British Nuclear Pool (Nuclear Risks Insurers Limited) and the
U.S. Nuclear Pool (Nuclear Energy Liability Insurance Association, also known as American
Nuclear Insurers) are currently the only insurers that have been approved by the Federal
Government to provide the nuclear liability insurance required under the NLA.
b) Canada’s Proposed NLCA and Insurance Requirement
The proposed NLCA would preserve the four fundamental principles of the NLA: channelling
of all liability to the nuclear operator9; absolute liability for the nuclear operator10; a liability
5
6
7
8
9
10

Section 11 of the NLA.
Sections 3 and 4 of the NLA.
Section 15 of the NLA.
Section 13 of the NLA.
Section 8 of the NLCA.
Section 9 of the NLCA.
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cap11; and an ultimate limitation period for bringing claims against the operator.12
The liability cap would be $650 million. This cap would be similar in size to the caps
established under the Conventions13. The NLCA would provide that the Federal Government may, by regulation, increase this amount over Cdn. $650 million14. The NLCA also
provides that the financial security required by operators will be “phased in” by regulation
by establishing a period over which time the nuclear installation will be reinsured by the
Government. The intent is that $400 million will be reinsured at proclamation, decreasing
progressively to $0 over following four years.
Unlike the NLA, nuclear operators would be liable for the costs of administering claims,
court costs and interest on compensation in addition to the cap15. This is consistent with
the Conventions.16
In addition, a nuclear operator would not be required to maintain all of the Cdn.
$650 security required under the NLCA in the form of insurance, and could maintain
up to 50% of the security in the form of alternate financial security approved by the
Federal Government17.
Finally, the NLCA would extend the NLA’s 10-year ultimate limitation period for
bringing bodily injury claims against a nuclear operator to 30 years.18
Insurance for Damages Compensable under Current NLA
a) Damages Compensable
Under the current NLA, a nuclear operator is absolutely liable for injury to any other
person or damage to any property of any other person occasioned as a result of a nuclear
incident.19 “Damage” and “injury” are defined in the NLA as follows:
“damage”, in relation to any damage to property within the meaning
of section 3, means any loss of or damage to property, whether real or
personal, and, for the purposes of any other provision of this Act, includes
any damage arising out of or attributable to any loss of or damage to that
property; “injury” means personal injury and includes loss of life.
b) Insurance Coverage
Like commercial insurers in other jurisdictions with nuclear installations, Canadian
commercial insurers have formed a nuclear insurance pool (i.e. NIAC) to insure Canadian
11 Subsections 21(1) and (2) of the NLCA.
12 Section 30 of the NLCA.
13 Paris Convention – 700 million euro; Vienna Convention – 300 million Special Drawing Rights; CSC
300 million Special Drawing Rights
14 Subsection 21(2) of the NLCA.
15 Subsection 21(3) of the NLCA.
16 Paris Convention, Art. 7 h); Vienna Convention, Article VA, 1; CSC, Art. III, 4.
17 Subsections 24(2) and (3) of the NLCA.
18 Section 30 of the NLCA.
19 Under the NLA, a “nuclear incident” is essentially an incident that causes injury or damage as a result of the
fissionable or radioactive properties of nuclear material in the nuclear installation operated by the nuclear operator.
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non-military nuclear property and casualty risks.
Although the objective has been that all of the nuclear liability insurance required under
the NLA should be provided by commercial insurers, NIAC has always had difficulty
providing the amount and breadth of nuclear liability coverage required to be maintained
by nuclear operators under the NLA.
As a result, a portion of the required Cdn. $75 million limit has always been provided by
the British Nuclear Pool and the U.S. Nuclear Pool. In addition, a portion of the required
scope of coverage has always been reinsured by the Federal Government. Following the
9/11 attacks, the Federal Government broadened the scope of this reinsurance to include
terrorism as a result of the reluctance of commercial insurers to insure this peril.
The current Nuclear Energy Liability Policy (Operator’s Form) (the “Policy”) issued by
the nuclear insurance pools covers all liability imposed upon a nuclear operator by the
NLA (up to the required Cdn. $75 million limit); however, coverage is split between
Coverage A and Coverage B.
			
i) Coverage A
Coverage A provides the types of coverage (legal liability for bodily injury or property
damage) normally provided (with some exceptions) by liability insurers under North
American commercial general liability policies. Coverage A is to some degree tailored to
suit nuclear liability (e.g. radioactive contamination is covered). However, Coverage A does
not cover all liability imposed upon a nuclear operator by the NLA. For example, Coverage
A excludes claims for bodily injury or property damage arising from the emission of
ionizing radiations within the program of normal operation of the nuclear installation.
Liability under Coverage A is also limited to Cdn. $75 million over the entire period
during which a Policy is in force. Each Policy is continuous until cancelled.
			
ii)Coverage B
Coverage B, which is 100% reinsured by the Federal Government, covers all liability
imposed upon a nuclear operator by the NLA, except for sums payable as damages
under Coverage A. Coverage B, therefore, provides Difference in Conditions coverage
that covers any additional liability imposed by the NLA not covered under Coverage A.
Coverage B also provides Difference in Limits coverage in the event that some or all of
the lifetime Cdn. $75 million limit under Coverage A is exhausted by a claim or claims.
The scope of the Difference in Conditions coverage under Coverage B is open to
interpretation, in large part because of the different terminology used by the Policy in
Coverage A and the NLA. Originally, the extent of the Difference in Conditions coverage
under Coverage B was probably fairly limited, and was confined mainly to coverage that
was excluded under Coverage A. These exclusions are quite narrow. Some (e.g. the war
exclusion) mirror exclusions in the NLA, and so are not covered under Coverage B in
any event. Coverage B may also cover stress and anxiety suffered by a person who did not
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suffer bodily injury (i.e. nervous shock or psychological trauma).20
Terrorism is covered under Coverage A. However, after the 9/11 attacks, the insurers that
are members of NIAC and the British and U.S. Nuclear Pools restricted the amount of
terrorism capacity they would provide. As a result, Coverage B now also covers a portion
of the Cdn. $75 million limit with respect to terrorism. This expansion of Coverage B
has significantly broadened the extent of the Difference in Conditions coverage under
Coverage B.
Insurance for Damages Compensable under Proposed NLCA
a) Damages Compensable
Under the proposed NLCA, a nuclear operator would continue to be liable for the types
of damage set forth in the NLA. In addition, the NLCA would expand the types of
damages for which a nuclear operator may be liable, and bring Canadian nuclear liability
legislation more in line with the Conventions.21
Under the NLCA:
13. Bodily injury and damage to property caused by a nuclear incident22 are compensable.
14. (1) Psychological trauma suffered by a person may be compensated if it results from
		 a) bodily injury or damage to property of that person that was caused by a
			
nuclear incident; or
		 b) measures referred to in section 18 that were taken by that person.
(2) Psychological trauma suffered by anyone in a close personal relationship with a person
who suffered bodily injury caused by a nuclear incident may also be compensated.
15. Economic loss incurred by a person as a result of their bodily injury or damage to their
property caused by a nuclear incident, or psychological trauma resulting from that bodily
injury or property damage, is compensable.
16. (1) The costs incurred by a person who loses the use of property as a result of a nuclear
incident and the resulting wage loss by that person’s employees may be compensated.
(2) If a nuclear incident occurs at a nuclear installation that generates electricity, the
costs resulting from a failure of the installation to provide electricity are not compensable
under subsection (1).
20 This is a matter of interpretation. “Injury” is defined in the English version of the NLA to include “personal
injury”. Personal injury may be broader than “bodily injury” and, hence, may include stress or anxiety suffered by
a person who did not suffer physical bodily injury. However, some doubt is cast upon this interpretation by
the fact that the French version of the NLA does not refer to “personal injury”, but instead refers to “bodily
injury” (blessures corporelles).
21 Paris Convention, Art. 1 a), vii; Vienna Convention, Art. 1, 1., k; CSC, Ch.1, Art. 1,f.
22 A “nuclear incident” under the NLCA would essentially be an occurrence or series of occurrences having the
same origin that causes damage by ionizing radiation emitted from any source of radiation within, or released
from, the operator’s nuclear installation.
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17. Reasonable costs of remedial measures taken to repair, reduce or mitigate environmental damage caused by a nuclear incident may be compensated if the measures were
ordered by an authority acting under federal or provincial legislation relating to environmental protection.
18. If an authority – acting under a nuclear emergency scheme established under federal
or provincial legislation – has recommended that measures be taken in a specified area to
prevent damage, the following costs and losses of persons who live in, carry on business
in, work in or are present in the area may be compensated:
		 a) the reasonable costs of the measures; and
		 b) the costs and economic loss – including lost wages – arising from the loss
			
of use of property as a result of the measures.
(b) New Heads of Damage Compensable under the NLCA
The following is a list of some of the new heads of damage that we believe would be
compensable under the NLCA:
1. Psychological trauma suffered by a person:
		 a) who also suffered property damage, but who did not suffer bodily injury;
		 b) who is ordered to evacuate a specified area, but who did not suffer bodily
			
injury or property damage; or
		 c) in a close personal relationship with a person who has suffered bodily injury.
2. Economic loss incurred by a person who:
		 a) suffered psychological trauma, but who did not suffer bodily injury; or
		 b) lost wages as a result of loss of use of property, but who did not suffer
			
bodily injury.
3. Reasonable cost of environmental remediation measures ordered by a
competent authority.
4. Cost of preventive measures:
		 a) the reasonable cost of preventive measures; or
		 b) the costs and economic loss – including lost wages – arising from the loss of
			
use of property as a result of preventive measures.
c) Insurance Concerns
Insurers have concerns about insuring the new heads of damage under the NLCA.
		 i) Psychological Trauma
Under the NLCA, the number of individuals who could claim for psychological trauma
would be limited to those directly affected by a nuclear incident (either because they
suffered bodily injury, their property was damaged or they took preventive measures as
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a result of a nuclear incident) and to those in a close personal relationship with a person
who suffered bodily injury caused by a nuclear incident. This group would include some
individuals who suffered no bodily injury or damage to their property.
However, insurers are only willing to insure psychological trauma incurred by a person
who also suffers bodily injury or damage to their property.
Damages for nervous shock are rarely awarded under the common law and are only
awarded where such damages are forseeable23 and where the plaintiff directly experienced
shock as a result of being involved in the accident or coming upon the scene of the accident
immediately after its occurrence.24 Moreover, grief and sorrow are not compensable; shock
must be evidenced by a psychiatric condition beyond sorrow or grief.25 In addition, the
Supreme Court of Canada has established a rough upper limit of Cdn. $100,000 (in 1978
dollars) on general damages for non-pecuniary losses (including nervous shock) for the
most serious injuries, such as a quadriplegia.26
The reason that the courts limit recovery of damages for psychological trauma is that the
number of persons who could claim for psychological trauma as a result of an accident
could be very large (e.g. all the motorists who drove by a terrible car accident, or all the
relatives of the victim) and expose the tort feasor to potentially unlimited liability.
The wording of the NLCA provides that psychological trauma may be compensated. This
provides the courts with discretion concerning whether to award such compensation,
which in turn suggests that the courts could apply the common law principles described
above to limit recoveries for psychological trauma under the NLCA.
Despite the limitations in the NLCA and the common law, insurers are concerned
for a number of reasons that adding psychological trauma as a head of damage could
significantly increase the total number of claimants and the aggregate liability of a nuclear
operator as a result of a nuclear incident. Firstly, there are few other single risks that could
produce as severe a loss from a single site as a nuclear installation. Accordingly, despite
the limitations in the NLCA on who can claim for psychological trauma, the number of
potential claimants could still be very large. Secondly, it is unclear whether the common
law requirement of forseeability and limitation on recovery for non-pecuniary damages
would apply in the case of statutory liability for psychological trauma imposed under
the NLCA. We will not know for sure until such a case is decided. Thirdly, claims for
psychological trauma are difficult to assess and quantify and, unfortunately, can sometimes
be over-stated or fraudulent. As a result, insurers anticipate that such claims would be
very costly to adjudicate.
23
24
25
26

Canning v. McFarland, [1954] O.W.N. 467 (Ont. H.C.)
Cameron v. Marcaccini (1978), 87 D.L.R. (3d) 442 (B.C.S.C.)
Griffiths v. Canadian Pacific Railway (1978), 6 B.C.L.R. 115 (B.C.C.A.).
Andrews v. Grand & Toy Alberta Ltd., [1978] 2 S.C.R. 229; Thornton v. Prince George School District 57,
[1978] 2 S.C.R. 267; and Arnold v. Teno, [1978] 2 S.C.R. 287.
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The Three Mile Island (TMI) accident demonstrates that insurers’ concerns with respect
to psychological trauma are well-founded. TMI resulted in no significant off-site releases
of radiation into the environment.27 Nevertheless, almost 400 personal injury claims were
filed. The great majority sought damages for the emotional distress allegedly suffered as a
result of the accident. In 1985, the insurers settled with the majority of the personal injury
claimants for a total cost of US$14.3 million.28
Finally, insurers are concerned that claims for psychological trauma would contribute to
the erosion of the Cdn. $650 million limit. This could result in the primary victims of a
nuclear incident – those who suffered bodily injury or whose property was damaged –
being unable to recover full compensation for their losses.
ii)Economic Loss
The proposed NLCA limits the number of individuals who can claim for economic loss to
those directly affected by a nuclear incident (either because they suffered bodily injury, or
their property was damaged as a result of a nuclear incident; they suffered psychological
trauma resulting from that bodily injury or property damage; or they suffered economic
loss (including lost wages) arising from the loss of use of property, including as a result
of preventive measures).
Insurers are prepared to insure economic loss under the NLCA. While some aspects of
economic loss are covered under the NLA, insurers believe that expanded liability for
economic loss under the NLCA will result in significantly greater operator liability.
Again, the Three Mile Island accident demonstrates that insurers’ concerns with respect to
economic loss are well-founded. TMI resulted in US$20 million in claims for economic
loss.29 As a result, they have concerns that claims for economic loss would contribute to
the erosion of the Cdn. $650 million limit. This could result in the primary victims of a
nuclear incident – those who suffered bodily injury or whose property was damaged –
being unable to recover full compensation for their losses.
iii) Environmental
Nuclear operators are liable under the NLA for any loss or damage to property occasioned
as a result of the fissionable or radioactive properties of nuclear material. This would
include environmental damage to private lands and possibly some public lands (e.g. public
lands owned and used by a government for a specific purpose, such as a port or airport). It
may not include public land that is not used by a government for a specific purpose, but is
instead accessible by members of the public (e.g. lakes or wilderness parks).30
27
28
29
30

TMI resulted in a release of approximately 13 to 17 Curies of Iodine and 2 to 13 million Curies of noble gases.
Source: U.S. Nuclear Pool.
Source: U.S. Nuclear Pool
Pollution on such public land may constitute a public, as opposed to a private, nuisance. See Hickey v. Electric
Reduction Co., 21 D,L.R. (3d) 368 and Talbot v. Northwest Territories, [1988] N.W.T.R. 390.
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Under the NLCA, a nuclear operator would remain liable for environmental damage
to property and, in addition, would be liable for the reasonable costs of environmental
remediation measures.
While insurance is currently provided under Coverage A of the Policy for radioactive
contamination of property and the loss of use of property so contaminated, several factors
have caused insurers to be reluctant to cover both environmental damage and the cost of
environmental remediation measures under the NLCA. The first is that, since the current
Policy was drafted in the 1970’s, commercial insurers have struggled with enormous
environmental losses and, as a result, have severely restricted the scope and availability
of such coverage.
Secondly, while damages for environmental impairment are generally limited to the value
of the affected property, the cost of environmental remediation could vastly exceed the
value of the affected property. Moreover, it could take years or decades to remediate the
environment, environmental remediation might be ordered to restore public or private
lands to certain qualitative (e.g. aesthetic) standards as well as quantitative (e.g. water
purity) standards and future regulatory requirements could significantly alter the scope of
the remedy and thus the cost. These factors make the cost of environmental remediation
impossible to predict. All of these factors render environmental remediation unquantifiable
and thus uninsurable.
The NLCA has been drafted to try to avoid including qualitative environmental
remediation as a compensable damage. Only reasonable costs of remedial measures
taken to repair, reduce or mitigate environmental damage caused by a nuclear incident
may be compensated if the measures were ordered by an authority acting under federal
or provincial legislation relating to environmental protection. However, there are no
assurances that such legislation will not include qualitative standards in the future.
Thirdly, international insurers are particularly concerned with language in the Conventions
that would make a nuclear operator liable for:
loss of income deriving from a direct economic interest in any use
or enjoyment of the environment, incurred as a result of a significant
impairment of that environment… 31
The proposed NLCA does not include such a provision. Nevertheless, the existence of
this provision in the Conventions has hardened some insurers’ positions on insuring
nuclear environmental damage and environmental remediation and it is a challenge to
convince them to provide such coverage in Canada when they are refusing to do so in
other jurisdictions.
31 Paris Convention, Art. 1, vii), 5; Vienna Convention, Art. 1, 1.,k,iii; CSC, Ch. 1., Art. 1, f,v.
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iv) Preventive Measures
Under the NLCA, a nuclear operator would be liable for the reasonable costs of preventive
measures recommended by an authority acting under a nuclear emergency scheme
established under federal or provincial legislation. In addition, the operator would be
liable for the costs and economic loss, including lost wages, arising from the loss of use of
property as a result of such measures.
Only persons who live in, carry on business in, work in or are present in the area specified
by the government authority that orders preventive measures would be entitled to claim.
We understand that the intention is to provide compensation for the direct costs of
victims of an evacuation (such as out-of-pocket expenses for accommodation and food)
and consequential economic loss arising as a direct result of the evacuation (e.g. lost wages
and loss business income). It is not intended that compensation would be provided for
the costs incurred by a municipality to provide food and shelter for evacuees or the cost
of additional police and other emergency services.
Insurers accept the argument that incurring the costs of such measures could substantially
reduce the numbers of persons injured if a nuclear incident actually occurred. However,
they are concerned that the relevant authority may act in an overly cautious manner,
ordering that preventive measures be taken in situations that do not result in a nuclear
incident and, therefore, cause no actual damage. They are also concerned that the decision
to order preventive measures might be subject to political influence.
The NLCA has been drafted to try to avoid these concerns. Costs for preventive measures
can only be compensated if an authority acting under a nuclear emergency scheme has
recommended that preventive measures be taken. These schemes are mandated by federal
or provincial legislation and are explicit on the procedures to be followed with respect to
any particular preventive measure. However, there are no assurances that such legislation
will not be amended in the future or that political influence will not be exerted.
v) Claims Expenses, Court Costs and Interest on Compensation
Under the NLA, nuclear operators are not liable for the costs of administering claims,
court costs and interest on compensation in addition to the Cdn. $75 million liability cap.
However, under the NLCA, nuclear operators would be liable for these costs in addition
to the Cdn. $650 million liability cap.
While nuclear operators would not be required to insure their exposure to these costs
under the NLCA, they have advised NIAC that they will probably wish to do so.
The NLCA’s treatment of claims costs is consistent with the law applicable to third party
liability insurance contracts in the Province of Quebec32 and with the Conventions33, but
not with applicable laws in the rest of the Canadian provinces. Insurers are concerned
about the treatment of claims costs in the NLCA for the following reasons.
32 Article 2503 of the Civil Code of Québec (C.C.Q.), S.Q. 1991, c. 64.
33 See note 14.
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Firstly, the exposure is uncapped. However, the insurance capacity provided by each
member of the Nuclear Pools is capped. As a result, the Nuclear Pools are unable to issue
any policy that could exceed the maximum capacity of the Pools.
Secondly, while insurers currently anticipate being able to provide coverage for the full
Cdn. $650 million liability limit under the NLCA, this amount would utilize almost all of
the current worldwide capacity for nuclear liability insurance. As a result, there will not be
a great deal of capacity left for insurance of claims costs. Furthermore, insurance capacity
in the future could shrink due to unusual events (just as it did after the 9/11 attacks). This
could result in a shortfall in capacity to insure the full Cdn. $650 million liability limit, let
alone provide insurance for claims costs.
Lastly, insurers are concerned that, if the insurance for claims costs were to be exhausted,
but the Cdn. $650 million liability limit were not exhausted, they might no longer
be involved in the administration of claims. If this happened, insurers would have no
protection to ensure that claims settlement using insurers’ money were reasonable.
One mitigating factor is that both the NLA and the NLCA channel all liability for a
nuclear incident to the nuclear operator and make the nuclear operator absolutely liable
for the damages caused by the incident. This should reduce legal costs, as the issue of who
is liable for such damages should not need to be litigated. Only the issues of causation and
quantum should need to be determined.
vi) Terrorism
A nuclear operator is liable under the NLA for injury or damage caused by terrorism
under the NLA, and would continue to be liable for terrorism under the NLCA.
Following the 9/11 attacks, many insurers refused to provide terrorism coverage for nuclear
installations. However, insurance capacity for insuring terrorism is slowly returning and
it may be possible to provide most of the Cdn. $650 million limit for terrorism required
under the NLCA.
vii) 30 Year Limitation Period
The NLCA would extend the ultimate limitation period for bringing legal claims
against a nuclear operator from 10 years under the NLA to 30 years in the case of bodily
injury claims.
Insurers, being commercial enterprises, find it difficult to operate in the uncertainty of
such a long-term environment. As recent events illustrate, tremendous changes can occur
in the financial markets within even a one-year period, let alone a 30-year period.
In addition, commercial insurers have experienced unexpectedly poor results from “long
tail” liability insurance (i.e. where the insurance exposure is not extinguished after a period
of a few years). Environmental and asbestos claims, in particular, have surfaced long
after policies have expired and resulted in enormous unexpected losses, in part because
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of changing societal values as reflected in judicial decisions that have favoured victims’
interests over insurers’ interests and in escalating damage awards. As a result, insurance
capital to insure long-tail exposures is now scarce.
viii) Summary
Insurers’ concerns with respect to the new heads of damage under the NLCA can be
summarized as follows:
::
::
::
		
::
		
::
		
::
::
		

psychological trauma claims could be significant and would be costly to adjudicate;
economic loss claims could be significant;
environmental damage and environmental impairment claims are long-tail
claims that are unquantifiable and thus uninsurable;
preventive measures could be ordered in cases where a nuclear incident does
not, in fact, occur or result in any actual damage;
claims expenses, court costs and interest on compensation would be in addition
to the Cdn. $650 million liability cap, and would not themselves be capped;
insurance capacity for terrorism is still in short supply; and
insurers are unable to operate in the uncertain environment of a 30-year
ultimate limitation period.

Possible Solutions for Insuring the Expanded Scope of Damage under the
Proposed NLCA
As was the case when the Policy was first developed to insure operator liabilities under
the NLA, the objective of the Federal government and of commercial insurers is to insure
as much of an operator’s liabilities under the NLCA as possible.
Insurers believe that, under current market conditions, they should be able to provide the
full Cdn. $650 million insurance limit required under the proposed NLCA, provided that
their concerns can be addressed.
a) Government Reinsurance
As explained above, government reinsurance has always been a feature of nuclear liability
insurance in Canada. It is anticipated that, if the NLCA is enacted, the Policy would
continue to be split into Coverage A and Coverage B, and that the Federal Government
would continue to reinsure 100% of Coverage B. This is fortunate, as without such
government reinsurance, it would be impossible to insure the expanded heads of damages
and significantly increased liability cap under the proposed NLCA.The scope of government
reinsurance will depend upon which, if any, of the alternatives discussed below is adopted.
b) Sub-limits, Exclusions, Limitations and Payment Priorities
As discussed above, insurers are concerned that claims resulting from the expanded heads
of damage for psychological trauma and economic loss under the proposed NLCA could
significantly increase operator liabilities. If insured, these liabilities could result in larger
insurance claims, even from relatively minor nuclear incidents.
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Insurers are also concerned that liabilities for psychological trauma and economic loss
could contribute to an erosion of the Cdn. $650 million liability cap before all bodily
injury and property damage victims have been compensated. This is a concern shared by
the Federal Government’s policymakers.
Insurers are also unwilling to provide any coverage for environmental damage or environmental remediation, and may not be able to provide all of the Cdn. $650 million in
terrorism coverage.
Finally, insurers are unwilling to extend coverage beyond claims brought against nuclear
operators within 10 years of the occurrence of a nuclear incident.
One way to deal with these concerns is to introduce specific sub-limits, exclusions and
limitations in Coverage A of the Policy and to create a scheme of payment priorities for
different heads of damages in the Regulations to the NLCA.
i) Sub-limits
Specific sub-limits could be introduced into Coverage A for psychological trauma and
economic loss. Terrorism is already subject to a sub-limit under Coverage A.
ii) Exclusions
Exclusions could be introduced into Coverage A for environmental damage and environmental remediation.
iii) Limitations
Coverage A would continue to apply only to claims made against a nuclear operator not
later than 10 years after a nuclear incident first commenced.
iv) Payment Priorities
To deal with the concern that insufficient funds might be available to compensate bodily
injury and property damage victims in full because psychological trauma and economic
loss claims might contribute to the exhaustion of the Cdn. $650 million limit, a Regulation
to the NLCA could be passed that would establish a priority for claims payments. One
suggestion is that bodily injury and property damage claims would be payable in full
before any claims for economic loss would be payable. Psychological trauma claims would
only be payable after all other claims had been paid.
v) Analysis
Under this proposal, the scope of Difference in Conditions coverage in Coverage B, and
hence the Federal Government’s reinsurance exposure, would be significantly expanded.
Coverage B would cover 100% of the exposure to environmental damages and the costs of
environmental remediation, a significant portion of the exposure to damages for psychological
trauma, economic loss and terrorism, and 100% of the exposure to bodily injury claims first
brought against an operator during the period from the 10th anniversary of a nuclear incident
until the expiry of the new 30-year ultimate limitation period in the NLCA.
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If the Federal Government agreed, Coverage B could also continue to provide Difference
in Limits coverage in the event that some or all of the lifetime Cdn. $650 million limit
under Coverage A is exhausted by a claim or claims. This exposure is currently covered by
the Federal Government, albeit for the much smaller current Cdn. $75 million limit.
The obvious problem with this approach is that a considerable amount of exposure under
the NLCA would not be covered by commercial insurers under Coverage A.
Insurers are also concerned that problems would arise in determining whether Coverage
A or Coverage B would apply to specific claims. It can be anticipated that many victims
would be able to claim under a number of different heads of damage, some of which would
be covered under Coverage A and some of which would be covered under Coverage B.
This means that each type of damage would need to be quantified by the court. If the
court failed to do so, the insurers and the Federal Government would incur costs making
this determination, possibly in court or in arbitration (if the reinsurance agreement with
the Federal Government provided for arbitration of such disputes).
Such costs would be incurred separate and apart from the Cdn. $650 million limit of
the Policy. In some cases the dispute could be extremely material to the insurers and
the Federal Government and costly to resolve. Consider the example of a large nuclear
incident that was caused by the actions of a group of individuals who attacked a nuclear
installation. If they were terrorists, under the definition of “terrorism” in the NLCA,
Coverage B would apply. However, if they were merely criminals and not terrorists,
Coverage A would apply.
Finally, a payment priorities scheme would create logistical complexity and uncertainty,
with economic loss and psychological trauma claimants waiting for long periods of time
(possibly many years) to find out whether they would receive any compensation.
c) Threshold
Is there another, perhaps better, solution that would address insurers’ concerns and, at
the same time, achieve the objective of having commercial insurers cover as much of an
operator’s liability under the NLCA as possible?
One suggestion is that insurers might be prepared to insure all of the heads of damage
under the NLCA including terrorism and environmental damage and remediation, if
they were only liable to pay claims in respect of nuclear incidents that exceeded a clear
and significant threshold. This solution might also have practical application in those
countries whose national legislation follows the provisions of one of the Conventions, as
we understand they are facing similar difficulties in obtaining insurance.
Under this suggestion, Coverage A would exclude all claims against a nuclear operator
caused by nuclear incidents below the threshold, but cover all claims caused by incidents
above the threshold. Coverage B would only cover claims caused by incidents below
the threshold. Depending on the nature of the threshold, this could better achieve the
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objective of having commercial insurers insure as much of an operator’s liabilities under
the NLCA as possible.
Several thresholds are under consideration:
i) nuclear incidents that result in an off-site release of radiation in excess of 1
		 milliSevert (“mSv”) above background radiation;
ii) nuclear incidents that result in an off-site release of radiation in excess of 3
		 mSv above background radiation; and
iii) nuclear incidents that are categorized as Level 5 or above under the International
		 Nuclear Event Scale (the “INES Scale”) as a result of an off-site release of radiation.34
Why would insurers be prepared to cover heads of damage, such as psychological trauma,
economic loss, environmental damage and environmental remediation and terrorism, for
nuclear incidents that exceed a particular threshold?
A clear coverage threshold in Coverage A would allow insurers to know exactly when a
nuclear incident had occurred that exceeded the threshold, and they could then establish
appropriate reserves for potential claims. If such an incident did not occur during a
specific policy period, insurers could be confident that no claims would arise in the future
in respect of such policy period. The certainty this would achieve could help to convince
insurers to commit their capital to the nuclear insurance pools and to provide coverage
for all of the heads of damage contemplated in the NLCA.
A significant insurance threshold would eliminate claims resulting from low-level
releases of radiation over long periods of time and relatively minor nuclear incidents.
This would leave insurers in the position of covering nuclear incidents that exceed the
threshold. While not all of these incidents would result in catastrophic losses, they would
have the potential, depending upon factors such as wind direction, to result in very large
losses, particularly if environmental impairment, economic loss and psychological trauma
were insured. Such a threshold would restore the underwriting risk to that originally
contemplated – i.e. the very rare, but large and potentially catastrophic event – and could
help convince insurers to commit their capital to the nuclear insurance pools and to
provide coverage for all of the heads of damage contemplated in the NLCA.
While a clear and significant threshold would not eliminate all of insurers’ concerns with
respect to the NLCA, we believe that it would be sufficiently attractive to insurers that they
would be prepared to assume certain risks that they otherwise would not wish to insure.
The risk faced by nuclear insurers of both third party liability and physical damage is
mostly of a catastrophic nature and most of the premium charged is in respect of this
risk. The maximum loss expectancy is for widespread radioactive contamination causing
many thousands or even hundreds of thousands of claims to be made against the operator
following an off-site event, leading almost certainly to exhaustion of the third party liability
34 The International Nuclear Event Scale (INES) User’s Manuel 2001 Edition, Jointly prepared by IAEA and
OECD/NEA, International Atomic Energy Agency, Vienna 2001.
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indemnity limit provided by insurers. It was precisely due to the potential catastrophic
nature of a nuclear incident at a nuclear installation that special liability regimes, such as
the NLA, were established.
Although the experience of nuclear installations since the 1960’s has followed this
expected pattern, developments in the insurance of environmental and asbestos liability
risks over the last 40 years, in conjunction with the changes proposed under the NLCA
(and the Conventions), have caused insurers to question whether these expectations are
still realistic. As will be discussed below, these developments and changes create the
potential for the following previously unanticipated types of losses:
i)
		
ii)
		
ii)
		
		
iv)

environmental claims resulting from low-level releases of radiation over long
periods of time;
bodily injury claims (e.g. cancers) resulting from low-level releases of
radiation over long periods of time;
increased loss severity, even from relatively minor nuclear incidents, due to
the inclusion of compensation for psychological trauma, economic loss,
environmental impairment and preventive measures; and
increased risk of catastrophic loss due to terrorism.

As discussed above, in the last 40 years insurers have suffered enormous underwriting
losses from insurance of environmental and asbestos risks. One of the lessons learned
from these losses is that large insurance claims can arise from small, slow releases of
pollutants or carcinogens like asbestos over long periods of time.
Claims resulting from long-term environmental releases and long-term exposure to
carcinogens and other toxins have also revealed a significant weakness in the wordings
of what are known as “occurrence based” liability insurance policies. These are policies,
like the Policy, which indemnify the insured for sums which the insured becomes
legally obligated to pay due to an occurrence, such as a bodily injury or a nuclear incident,
during the policy period. The issue of what constitutes an occurrence under a liability
policy has been the subject of a tremendous amount of litigation over the last 40 years.
Various interpretations have been adopted by the courts in Canada, England and the
United States.
The broadest, and probably the most widely adopted, interpretation in the context of
long-term exposures to pollutants and carcinogens, is that an occurrence, for insurance
purposes, commences with the first exposure to the pollutant or carcinogen and ends
when the harm caused by such exposure first manifests itself.35 In the case of exposure to
asbestos, this means that an occurrence with respect to a particular individual commenced
when the individual was first exposed to asbestos and ended when the individual first
displayed symptoms of cancer caused by asbestos. The result is that all liability insurance
35 This is known as the “continuous exposure” or “triple trigger” interpretation. Canadian cases applying this
interpretation include: Keene Corp. v. Ins. Co. of North America, 667 F. 2d 1034 (D.C. Cir. 1981) and Hay Bay
Genetics Inc. v. MacGregor Concrete Products (Beechburg) Ltd., [2003] O.J. No. 2049.
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policies in force during this entire period of time would be “triggered”. This triggers many
more insurance policies and results in much higher insurance claims than insurers ever
anticipated. One of the particularly troubling affects is that very old policies (in some
cases, policies issued 50 years prior to the symptoms manifesting themselves) have been
required to respond. The insurers that issued such old policies never expected to receive
claims under them 50 years after they expired. As a result of the financial uncertainty
of underwriting risks that produce such long tail claims, insurers have since the 1980’s
simply ceased to insure environmental and asbestos risks (except on very narrow terms).
In the case of environmental insurance, insurers will, generally speaking, only provide
coverage for pollution events that are detected by the insured and reported to the insurer
within 120 hours of the event.
Insurers now understand that an analogous risk could arise in connection with repeated
small releases of radiation from a nuclear installation. In this regard, it should be noted
that the NLCA defines a “nuclear incident” as:
an occurrence or a series of occurrences having the same origin that causes
damage for which an operator is liable under this Act. [emphasis added]
Furthermore, any release of radiation from a nuclear installation, no matter how small,
would constitute a nuclear incident if it caused damage for which an operator is liable
under the NLCA. Theoretically, many small, routine releases of radiation well within
permitted limits36 over a long period of time having the same origin would constitute
one nuclear incident if they caused damage (e.g. a particular type of cancer in individuals
residing close to the nuclear installation).
One solution might be for insurers to charge higher premiums to cover these exposures.
However, many insurers have decided that there is so much uncertainty surrounding
environmental and cancer claims they cannot determine an appropriate premium for
these exposures.
As discussed above, insurers are also concerned that the expanded heads of damage under
the proposed NLCA (particularly economic loss and psychological trauma) could convert
relatively small losses into much larger losses. A case in point is Three Mile Island, where
no significant radiation was released, yet U.S. $42 million in claims settlements were paid
by insurers.
Insurers are also well aware that societal expectations with respect to the types of harm
they should be compensated for and the amount of compensation they should be entitled
to have increased dramatically over the last 40 years. This is a trend that insurers expect
will continue.
36 The prescribed limit in Canada is 1 mSv or more per year in excess of background radiation (Section 24 of the
General Nuclear Safety and Control Regulations under the Nuclear Safety and Control Act, S.C. 1997, Chap. 9.
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Insurers have also had to deal with the increase in terrorism in Western countries over
the last 40 years. The IRA bombings in England starting in the 1970’s eventually led
insurers to refuse to insure terrorism in Britain, on the basis that the IRA’s actions were a
response to the British government’s policies with respect to Northern Ireland. Terrorism
in Britain was no longer viewed as an insurable risk. Although many terrorist attacks had
devastating consequences, the 9/11 attacks revealed that they could have catastrophic
consequences and that terrorists would target strategically important risks, including
nuclear installations. While terrorism became virtually uninsurable after the 9/11 attacks,
specialized insurers have now begun to offer this coverage. However, many of the more
mainstream members of the nuclear pools will still not insure terrorism.
All of the above factors combine with the fact that the economic climate affecting the
insurance and reinsurance industry has changed significantly in the last few years. All
liability insurers require the support of capital providers to operate. Due to a combination
of factors (the 9/11 attacks, environmental and asbestosis claims, the fall in equity
markets and Hurricane Katrina), a substantial amount of capital has left the industry.
Capital is now a scarce commodity and insurers are becoming increasingly careful of
how it is allocated to their various lines of business. At the same time, shareholders are
becoming much more cautious about how the capital they provide will be utilized and
are increasingly concerned about the implications of underwriting long-tail business. This
concern has been exacerbated by the massive damage inflicted in the US liability market
by asbestos and the problems that it is causing in other markets, including Europe. The
consequence is that shareholders are demanding either a better rate of return on their
capital than in the past, driving up premium rates, or deploying their capital elsewhere,
away from what are perceived to be unattractive long-tail liability risks.
In summary, a clear and significant threshold would improve the insurability of nuclear
liability. Provided that the threshold is not too high, it should also better achieve the
objective of having commercial insurers insure as much of an operator’s liabilities under
the NLCA (or the Conventions) as possible.
How high then, are the different thresholds that are under consideration?
i) The Normal Operations Exclusion/U.S. Extraordinary Nuclear Occurrence
Before discussing the proposed thresholds, it is important to note that the concept of an
insurance threshold is not a new idea in the area of nuclear liability insurance. Coverage
A is already subject to a verbal threshold, as it does not apply to “emissions of ionising
radiation within the program of the normal operation of the installation”.
Unfortunately, this wording is not particularly clear and does not create a significant
enough threshold to allow insurers to insure all of the heads of damage compensable
under the NLCA.
In the United States, strict liability for a nuclear operator is triggered in the event of an
“extraordinary nuclear occurrence” (an “ENO”), which is defined in the Price-Anderson
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Nuclear Industries Indemnity Act37 as follows:
Any event causing a discharge or dispersal of source, special nuclear, or
by-product material from its intended place of confinement in amounts
offsite, or causing radiation levels offsite, which the Nuclear Regulatory
Commission or the Secretary of Energy, as appropriate, determines to
be substantial, and which the Nuclear Regulatory Commission or the
Secretary of Energy, as appropriate, determines has resulted or will
probably result in substantial damages to persons offsite or property
offsite. [emphasis added]
The ENO threshold is an example of the type of significant threshold that would allow
insurers to insure all of the heads of damage compensable under the NLCA. However, as
it is a subjective threshold, it would not provide the clarity that insurers require.
ii) 1 mSv
One suggestion is to use the Canadian prescribed limit for releases of radiation as the
threshold. The Nuclear Safety and Control Act38 (the “NSCA”) regulates the Canadian
nuclear industry. The NSCA provides limitations relating to the use, production and
development of nuclear energy in Canada, and implements international measures
that Canada has agreed to respect. It is administered by the Canadian Nuclear Safety
Commission (the “CNSC”) which, among its various roles, inspects nuclear facilities and
enforces limitations in the NSCA and the Regulations thereto.
Section 24 of the General Nuclear Safety and Control Regulations under the NSCA
prescribes the maximum exposure limit of radiation released from a licensed nuclear
operator to the public as follows:
For the purposes of paragraph 45(a) and subsection 46(1) of the Act,
the prescribed limit of contamination for a place or vehicle where no
licensed activity is being carried on is any quantity of a radioactive
nuclear substance that may, based on the circumstances, increase
a person’s effective dose by 1 mSv or more per year in excess of the
background radiation for the place or vehicle.
A seivert (Sv) is a measure of the energy deposited by radiation in the human body,
adjusted for different types of radiation causing different damage.39 A millseivert, or mSv,
is a thousandth of a seivert.
While the prescribed limit is expressed as an annual dosage, for the purposes of the
Policy, the threshold would need to be defined as a release of in excess of 1mSv above
37 42 USC § 2210.
38 S. C. 1997, Chap. 9.
39 Unlocking the Atom, The Canadian Book on Nuclear Technology, Hans Tammemagi and David Jackson 2002,
McMaster University Press, p. 39.
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background radiation as a result of a single nuclear incident. For this purpose, a nuclear
incident would be one event and would not include a series of occurrences.
To put this into perspective, 1 mSv is an extremely low amount of radiation and is not
known to cause any health problems.40 On average, each Canadian receives approximately
2.6 mSv of radiation per year from cosmic, terrestrial and other origins, such as medical
and dental X-rays.41
The advantages of this existing, legislated limit are that it is a quantitative test and that
off-site releases of radiation are constantly monitored by the nuclear operators and
reported to the CNSC using monitoring equipment installed around the perimeter of
each Canadian nuclear installation. This means that it would be very easy to determine
whether an incident had occurred that exceeded the threshold under the Policy.
Finally, the point should be made that insurers should not be liable for damage caused by
releases within the legally prescribed limit of 1 mSv. If such extremely low-level releases
result in claims for bodily injury or damage to property, the Federal Government, which
permits nuclear operators to release doses of up to 1 mSv per year, should be responsible
to insure (or reinsure) such claims.
iii) 3mSv
Much of the capacity to insure nuclear risks comes from the British Nuclear Pool. Some
members of that pool have suggested using a 3 mSv threshold, as this is the threshold
used in the Environmental Protection Act 1990 (United Kingdom)42, as modified by
The Radioactive Contaminated Land (Modification of Enactments) (England) Regulations
200643 to define “contamination” for sites contaminated by radiation.
According to the Statutory Guidance accompanying these regulations, local authorities
should regard radioactivity as causing, or posing a significant possibility of causing, harm
to humans when lasting exposure to the radioactivity gives rise to doses that exceed one or
more of the following: an effective dose of 3 mSv per annum; an equivalent dose to the lens
of the eye of 15 mSv per annum; or an equivalent dose to the skin of 50 mSv per annum.
This suggestion is essentially the same as the 1mSv proposal, in that it is a quantitative test
that could be monitored by the operators/CNSC using monitoring equipment installed
around the perimeter of each Canadian nuclear installation.
iv) INES Level 5
Another suggestion is that Coverage A exclude all nuclear incidents not determined by
the UN International Atomic Energy Agency (the “IAEA”) under the INES Scale to be
a Level 5 event or higher.
40
41
42
43

Ibid. p. 46.
Ibid. p.35.
Acts of the United Kingdom Parliament, 1990 Chapter 43.
SI 2006 No. 1379.
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The INES Scale classifies nuclear events at seven different levels, with Level 1 describing
an anomaly and Level 7 describing a major accident. The INES Scale has been used, for
example, to classify events such as the 1986 Chernobyl nuclear accident (rated as a 7 on
the INES scale) and the 1979 Three Mile Island accident in the United States (rated as
Level 5 due to the on-site impact).
It is designed to allow prompt communication to the public of the significance of nuclear
and radiological accidents at nuclear installations and is a culmination of a long process
of consolidated criteria and research approved by experts at the IAEA.
Under the INES Scale, a Level 5 event is described as “an accident with wider consequences, and is further described as a “limited release of radioactive material likely to
require implementation of some planned countermeasures”. In the User’s Manual to the
previous version of the INES Scale, a Level 5 event was described as follows:
External release of radioactive material (in quantities radiologically
equivalent to the order of hundreds to thousands of terabecquerels of
131
I). Such a release would be likely to result in partial implementation
of countermeasures covered by emergency plans to lessen the likelihood
of health effects.44
As a point of reference, a Level 4 event is described as a “minor release of radioactive
material unlikely to result in implementation of planned countermeasures other than
local food controls”. In the User’s Manual to the previous version of the INES Scale, a
Level 4 event was described as follows:
External release of radioactivity resulting in a dose to the critical group
of the order of a few millisieverts. With such a release the need for offsite protective actions would be generally unlikely except possibly for
local food control.45
Comparing Level 4 to Level 5 requires some assistance, as Level 4 refers to a dosage (i.e.
a few millisieverts), where as Level 5 refers to a quantity of radiation released (i.e. the
order of hundreds to thousands of terabecquerels of 131I). According to the IAEA, these
release levels were set on the basis that, taking account of the likely countermeasures, it
was estimated that a Level 5 release could give doses of the order of ten times the doses
for Level 4.46 The IAEA goes on to state that the actual quantity of radioactivity release
corresponding to the threshold for Level 5 is significantly more than an order of magnitude
greater than the minimum release size that would correspond to a Level 4 accident.
44 See Note 31, at p. 4. There is no equivalent of the Users’ Manual for the current version of the INES Scale.
45 See Note 31, at p. 4.
46 See Note 31, at p. 17.
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It is unclear how many a “few” millisiverts is, as used in the definition of a Level 4 event.
However, if we assume it means between 2 and 5 mSv then it would appear that the
estimated dosage resulting from a Level 5 event would be in the order of 20 to 50 mSv.
The consistency and standardization of the scale and the fact that it is administered by an
independent organization (i.e. the IAEA) are the advantages cited for the use of this scale
to define the coverage trigger under the Policy.
There are, however, concerns that the language used to describe the different levels is
vague. For example, a Level 5 event is defined as a “limited release likely to require” or
“public exposure of the order of prescribed limits”. The underlined words and phrases are
imprecise and are susceptible to different interpretations.
Accordingly, it might be better to use a threshold expressed in mSv that falls within the
expected range of a Level 5 event.
There is also a concern with the fact that certain events have been reassessed and
reclassified by the IAEA. For example, the Paks (Hungary) fuel degradation event of 2003
was originally classified as a Level 2 event, but subsequently reclassified as a Level 3 event.
This possibility would need to be dealt with in the Policy. The initial classification would
determinate which party would be required to pay first (the insurers under Coverage A,
or the government under Coverage B). If, after a period of time, a nuclear event were
reclassified and, as a result, became the other party’s responsibility under the Policy, that
party would be required to reimburse the party who initially paid the claims.
v) Analysis
The first question is, to consider how high are the proposed thresholds?
All three proposed thresholds are below the level known to result in measurable biological
effects from short-term exposure. Discussing low doses of radiation (0 to 100 mSv), the
authors of Unlocking the Atom advise as follows:
It is exceedingly difficult to obtain reliable dose-risk data [for doses between 0 and 100
mSv] because, as discussed earlier, there are no immediate biological effects of low radiation
dose, and any effects, if they occur, do so many years after the dose has been received.47
Accordingly, all of the proposed thresholds would appear to be relatively low. They would
help exclude from Coverage A the long-term effects of small doses of radiation, but
would not eliminate coverage for more significant releases that could cause bodily injury
from short-term exposure. Even the INES Level 5 threshold, which would exclude
events below INES Level 5 from Coverage A, would be below the level known to result
in health problems from short-term exposure and the level at which the INEA expects
that countermeasures would be required (except possibly for local food control).
47 Tammemagi and Jackson, op. cit.
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Accordingly, incorporating any of the thresholds under consideration in Coverage A
would not appear to result in a dramatic increase in the exposure reinsured by the Federal
Government under Coverage B. The trade-off for the Federal Government of reinsuring
the risk below the threshold in exchange for insurers assuming all risk above the threshold
would appear to be beneficial as compared to the no-threshold option, under which the
Federal Government would assume all risks with respect to environmental and terrorism
claims and almost all of the risk with respect to economic loss and psychological trauma.
Moreover, the exposure under the threshold would likely be to long-term health effects
which would probably not emerge until after the 10-year period which insurers are willing
to cover. Accordingly, such exposures would be excluded under the no-threshold option
in any event.
Despite whatever clarity may result from these thresholds, the difficult question that will
remain as to whether a dose of over 1mSv, 3mSv or 10 to 50 mSv is the actual cause of the
health effects being claimed for. As the authors of Unlocking the Atom point out:
Cancer is primarily a disease of old age, and may occur 10 to 40 years after
the dose is received. Furthermore, if a cancer does appear, it is impossible
to separate radiation-caused cancers from those generated by other
causes. More than 1,500 different agents other than radiation are known
to cause cancer, including arsenic, tobacco smoke, asbestos, ultraviolet
light, paraffin oil, fungal toxins in food, viruses, and even heat.48
While it is true that the question of causation will be a thorny one, it should also be
recognized that this problem already exists under Coverage A of the Policy, as it currently
contains a threshold (i.e. it does not apply to “emissions of ionizing radiation within the
program of the normal operation of the installation”).
While there are good reasons to recommend the implementation of a threshold, the
identification of an appropriate threshold that would meet insurers’ objectives and yet not
be so high that too much risk would need to be reinsured by the Federal Government,
would need to be discussed and negotiated with the Federal Government and insurers.
Ultimately, if both sides agree in principle to the adoption of a threshold, the issue will be
how high the threshold would need to be to attract enough insurance capacity to insure
all of the heads of damage compensable under the NLCA.
While a threshold could resolve many of the concerns raised by insurers with respect to
the NLCA and the Conventions, the issues of uncapped claims expenses, court costs and
interest on compensation, and the 30 year ultimate limitation period for bodily injury
claims would still need to be addressed in the Policy.
48 Ibid, p.44.
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To be insurable under Coverage A, coverage for these expenses must be capped, as
members of the nuclear pools only commit a fixed amount of capacity to the pools. As
noted above, the introduction of a cap on these expenses could result in a situation where
coverage under Coverage A for such expenses has been exhausted, but the Cdn. $650
million in coverage for claims has not been exhausted.
Even though insurers would no longer be financially responsible for such expenses in
such a scenario, insurer’s money would continue to be used to pay claims (until the
$650 million is exhausted). Accordingly, insurers would still need to control the claims
settlement process, and some mechanism would be needed to reimburse for claims
expenses they incur in settling these claims. Whether such reimbursement would come
from the operator or from the Federal Government, possibly under Coverage B, will need
to be discussed and agreed upon.
Under the threshold proposal, the Federal Government could still establish a payments
priority scheme if it wished to ensure that funds are available first to compensate bodily
injury and property damage victims.
As noted above, insurers find it difficult to operate in the uncertainty of a 30-year
environment. Accordingly, Coverage A would need to apply only to claims made against a
nuclear operator not later than 10 years after a nuclear incident first commenced. Finally,
Coverage A would need to continue to provide a life-time policy limit of Cdn. $650
million. If the Federal Government agreed, Coverage B could provide difference in limits
coverage if the limit under Coverage A were eroded by a claim or claims.
Conclusions
Insuring all of the heads of damage under the NLCA for the full Cdn. $650 million limit
will be challenging. We understand that countries that are signatories to the Conventions
face similar challenges.
Insurers have expressed concerns with insuring a number of the new heads of damage
under the NLCA. Of particular concern is environment impairment. However, there are
also concerns with respect to economic loss, psychological trauma and terrorism.
Fortunately, in Canada, the Federal Government already reinsures a portion of the exposure
under the current NLA and has expressed a willingness to continue to reinsure a portion
of the exposure under the NLCA. Without such reinsurance, it would be impossible to
insure the full exposure under the NLCA.
One way to deal with insurers’ concerns would be to incorporate a number of additional
sub-limits, exclusions, limitations and payment priorities into the Policy and the regulations
to the NLCA. However, under this alternative, the Federal Government would end up
reinsuring very significant exposures: 100% of the exposure to environmental damages
and the costs of environmental remediation, a portion of the exposure to damages for
psychological trauma, economic loss and terrorism, and 100% of the exposure to bodily
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injury claims first brought against an operator after the 10th anniversary of a nuclear
incident until the expiry of the new 30-year ultimate limitation period in the NLCA.
Mindful that the objective should be to minimize the amount of exposure reinsured by
the Federal Government, insurers have proposed the adoption of a clear and significant
threshold below which claims would be reinsured by the Federal Government and above
which claims would be insured without reinsurance.
Various thresholds have been proposed. None of them would appear to be so high as
to exclude commercial insurance coverage (under Coverage A) for releases of radiation
that would cause bodily injury from short-term exposure. However, they would help
exclude claims for the long-term effects of small doses of radiation and, as a result, would
significantly reduce insurers exposure to “long tail” nuclear liability claims.
While a clear and significant threshold would not eliminate all of insurers’ concerns with
respect to the NLCA, the certainty it would help achieve by eliminating long tail claims
would make insuring the exposures under the NLCA much more attractive to insurers.
The trade-off for the Federal Government of reinsuring the risk below the threshold
in exchange for insurers assuming all-risk above the threshold (subject to a 10-year
limitation on coverage for bodily injury claims) would appear to be beneficial as compared
to the alternate (i.e. sub-limits, exclusions, limitations and payment priorities). Under
the threshold proposal, the exposure reinsured by the Federal Government would be
significantly less than under the no-threshold proposal.
As we understand that countries that are, or wish to become, signatories to the Conventions
are struggling with similar insurance issues, the threshold proposal may also have some
practical application in these countries.
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1
Introduction
In the paper ‘The Role of Insurance in Canada’s Nuclear Civil Liability Regime’ authored
by John Walker and others there was the identification of numerous risk issues arising
from the implementation of the new Nuclear Liability Control Act (NLCA), proposed
legislation to replace the existing Nuclear Liability Act (NLA). As an adjunct to that, this
paper focuses on issues and opportunities for operators in terms of financing risk
exposures related to the proposed amendments contained in the NLCA and supporting
regulations that facilitate enactment. The topics will focus on a discussion of:
1.

The Alternative Risk Transfer (ART) concept;

2.

The types of ART vehicles that may be employed by the operators:

3.



internal mechanisms;



external mechanisms;



formal vs informal.

The application of ART in the nuclear space with a focus on:
i) its use as a capacity replacement/augmentation vehicle for traditionally available
insurance;
ii) as a supplemental funding mechanism for all those matters that may fall to
operators under the new act for which an insurance solution doesn’t exist.

The risk issues surfacing now and noted below are not necessarily all new. There is the
potential for some of these to have differing complexions pending the outcome of
negotiations between insurer’s and the government. While the government would like to
see a greater degree of risk acceptance by insurers – and hence a commensurate
reduction in risk to government as the ‘reinsurer of last resort’ – it is likely that insurers
will not accept broadly, the exposures attached to the risk issues noted below. Of
particular note is sub-point 2 which we understand will fall (100%) to the operator.
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These possible risk issues encompass the following:
1.

Exhaustion of the lifetime policy limit for operators with multiple plants under a
multiple loss scenario;

2.

Liability for claims expenses, court costs and interest on compensation;

3.

Terrorism;

4.

Extended limitation of liability from 10 years to 30 years;

5.

Environmental damage and remediation;

6.

Psychological trauma;

7.

Economic loss;

8.

Preventative measures expense;

9.

Losses below a “threshold event” type concept if adopted.

We say possible, because negotiations are still underway between the government and
insurers as to what is deemed to be an acceptable risk for insurance purposes and what
may not be insurable.
To the extent the government and insurers fail to agree on acceptable parameters for the
provision of insurance on a commercially acceptable basis, these risks fall to the
operator absent government not acting, as they do now, as re-insurer for those risk
exposures falling outside the purvue of commercial insurance. They currently perform
this function in respect to the obligations under the current NLA by virtue of Section B of
the policy. Historically under Section B of the existing insurance policy issued by the
Nuclear Insurance Association of Canada (NIAC) and supporting insurers, the
government provided reinsurance support for those liabilities of the operators under the
current NLA, not insured by commercial insurers under Section A of the policy.
In such a case, operators will need to at least recognize the risk exposure and should try
to quantify the potential value of the retained risk. Some alternative funding mechanism
beyond insurance would then need to be considered should the exposure exceed the
operators ability to bear that risk.
The other application for an ART solution, in addition to those risk exposures possibly
existing as noted above, is simply as a substitute for the financial security obligations
under the NLCA. The NLCA regulations supporting the legislation, we understand, are to
allow for up to 50% in alternative forms of financial security of the required obligations
under the Act. While the regulations are obviously not written, one would suspect that an
element of financial security is going to be required to provide the regulator a degree of
comfort that the funds are going to be available in the event of a claim should an
operator elect not to purchase insurance for the full $650MM financial obligation and
instead use other forms of financial security as a portion of the otherwise insurable risk
exposure.
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2
What is Alternative Risk Transfer (ART)?
The very title would suggest the concept engenders a choice between one, or more,
other options, hence ‘alternative’, to achieve a specific solution, in this case the transfer
of a risk, or possibly a number of risks as enumerated in the earlier section.
Breaking the title down into it’s component parts can help guide us through the concepts
that may define the provision and its potential application to the NLCA.
Alternative – typically, when discussing this concept in the risk space, the baseline point
of reference is insurance as that against which everything else is compared. By
inference then, alternative is used to describe other mechanisms of risk financing than
the purchase of insurance; the most widely available and usually cost effective risk
financing solution.
More broadly applied, the concept of an ‘alternative’ can also be applied to the choice of
mechanisms that are available as financing solutions other than insurance. These
include such items as:
1.

Funded Reserves;

2.

Unfunded Reserves;

3.

Contingent Capital;

4.

Contractual Transfers;

5.

Captive Insurance Companies.

Risk Transfer - as the name suggests, this is the movement (transfer) of a risk (an
exposure to loss) and typically would be away from the corporation holding the risk, in its
narrowest application. More broadly applied it may simply be the transfer of risk between
financing solutions or from pocket A to pocket B within the corporation that holds the risk,
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usually when no external solution exists, insurance or otherwise, to accept the transfer of
the exposure.
The condition precedent to any decision around the alternative financing of risk focuses
on the decision to retain risk. In the context of the options around the obligations under
the NLCA, other than the transfer of exposure to the government under Section B of the
insurance policy issued by NIAC, this is truly the case. If insurers won’t cover the risk
and if the government won’t either, the ultimate responsibility falls to the operator as
retained risk.
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3
Considerations in Assuming Risk
Absent a forced assumption of risk, why would someone wish to retain risk? There are
various considerations:


It reduces the overall total cost of risk;



It encourages loss control;



It increases the focus on claims administration;



Recognition of the opportunity cost on insurance premiums otherwise better utilized
in the organization;



The organization has the financial strength to absorb risk;



As a leverage to secure better terms and conditions from insurers;



There is predictability of the outcome;



It provides for improved cash flow;



It’s more efficient financial solution than insurance.

Ignoring the choice of the funding mechanism employed as an alternative to insurance,
due consideration needs to be given to the process and financial impacts of the decision
to self-assume risk.
In today’s business environment, lean organizations that are efficient and cost effective
are far more likely to prosper than those that aren’t. An important consideration in
achieving cost effectiveness and efficiency to ensure prosperity is the reduction in the
economic impact of risk to a firm. Reducing the economic impact of risk has numerous
facets, covering risk mitigation as well as risk funding. We are focused here on the
funding elements associated with managing the economic impacts to a firm; risk
mitigation techniques is the subject of a different discussion.
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Today, the standard practice of self-insuring predictable layers of risk is giving way to
new approaches that assume higher levels of risk, usually to avoid transfer costs, i.e.,
insurance premiums. Many now feel that even the highest risk assumptions, if
commercially insurable, are also potentially retainable by large business and non-profit
organizations. However, such decisions shouldn’t be looked at any differently than any
other effective capital investment; without a careful analysis of probable return and
potential negative outcomes that could result in huge losses, even if they were within a
firms financial capacity.
Risk managers and their advisors are increasingly being called upon to assess risk
retention strategies based on financial and actuarial analyses of risk, investment return
and the consequences of the worst possible event. The result is normally a least cost
decision.
A risk financing program must be designed to contribute to a corporation’s overall risk
management goals. These risk management goals are not simply insurance related, but
should be focused on the broader ‘enterprise’ application of the concept.
Specific industry or corporate circumstances can affect the relative importance of these
generic objectives and may dictate additional objectives. For example, corporations that
can directly recover risk financing costs through regulated pricing of their product may be
less inclined to retain large amounts of risk. Why would they if they can achieve a
guaranteed rate of return without the need to manage the volatility created by higher
levels of self-insured risk? In many cases nuclear utilities fall into this situation.
In the case of the nuclear industry there may be numerous regulatory issues to be
considered given the level of regulatory oversight and existing parameters on funding
obligations for known risks, such as decommissioning funding obligations. Could
regulators view the concepts here as something requiring oversight or funding in a
similar fashion, therefore narrowly restricting the alternative risk financing solutions?
Risk: A Contingent Use of Capital
Many firms wrestle with the evaluation of risk retention in terms of an investment
decision. On the surface, risk retention appears to be the antithesis of an investment: the
organization isn’t investing premium dollars in an insured arrangement. In fact, it’s doing
the opposite – retaining funds otherwise paid out as premiums. This carries the appeal of
a potential revenue stream without the investment of cash or the assumption of debt. But
to think of risk retention as a capital-free investment may be an illusion; in the event of a
worst case loss, the organization’s entire capital structure could be considered the
potential investment.
In many respects, retaining risk is akin to writing securities options such as puts or calls.
Just as an option writer is contingently exposing capital, so too, is the organization
assuming risk. Risk transfer provides the reverse – the contingent use of another’s
capital for a fee, the insurance premium, much like the buyer of the call option.
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Another parallel can be drawn between a standby credit line arranged with a lending
institution (for which there is a charge) and an insurance policy. Both provide funds only
if needed; neither provides cash currently, and both call for a premium in exchange for
the assurance of cash availability in the future. The main difference between an insurer
providing such capital and a lending institution is that there usually is not a requirement
to pay back the insurer. Thus, the cost of an insurance premium would inherently be
higher than standby credit lines. Ordinary expected loss levels in fact are not true risk, if
they occur with regularity. A company with a predictable level of losses each year should
not view them as an exposure to contingent capital; income will be reduced by the
amount of these losses which are treated as an operating expense. However, losses not
occurring with regularity each year may have an impact on capital if they exceed
expected levels. The decision of whether to retain these risks depends both on an
organization’s ability to pay them as a contingent use of capital in any one-year period,
as well as the potential savings in an average year.
In assessing the cost of capital, what rate of return is needed to assume additional loss
exposure? Arguably, it should be a rate available for alternative investments with similar
risk and timing uncertainty. The short term borrowing rate often used to evaluate cashflow alternatives assumes a riskless environment, which isn’t the case in risk retention;
risk retention more closely resembles an investment decision. The internal rate of return
or investment hurdle rate doesn’t fully reflect the entity’s capital structure, which may
lead to inappropriately low levels of risk assumption. Comparisons based on an
organization’s cost of capital (the weighted average cost of debt and equity) tend to be
more effective than marginal cost approaches that call for a hurdle rate, as the entire
capital structure is considered, both debt and equity. While it runs counter to initial
reaction, a highly profitable organization that has other alternatives for investing its
capital may be wise to assume less risk, as the opportunity costs associated with
contingently tying up capital in risk retention may make risk assumption less appealing.
Aggregate losses that occur with regularity aren’t risk, but an existing part of an
organization’s cost structure. Above this threshold are two types of risks: first, losses that
are reasonably likely where transfer costs are material; second, truly catastrophic
exposures, which are unlikely to occur, where the cost of retaining the risk compared to
transferring it violates the maxim “don’t risk a lot to save a little”.
The middle layer - above the threshold of losses that occur with regularity but below
catastrophic events – can be measured in terms of the likelihood of losses occurring in a
single or multi-year period and then compared to the risk transfer cost. Organizations
can make informed investment decisions about this layer of risk if they account fully for
its potential volatility from year to year. Otherwise, return on investment calculations may
be unreliable because they omit the probability of favorable and unfavorable outcomes.
There are numerous statistical ways to measure aggregate loss volatility that vary
considerably with the type of exposure. Risk managers need to choose the best for their
purposes and include it as part of the analysis, and usually need the assistance of a
professional skilled in statistical and mathematical techniques.
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The highest layer of risk (catastrophic) requires risk transfer, in this instance, there
usually isn’t a meaningful return on investment where such a large potential loss can be
justified. Despite a low likelihood of occurrence, the potential for unacceptable loss is too
great in relation to the potential return.
The loss frequency and severity associated with the three loss thresholds vary by
organization and loss predictability. It might not make sense for large organizations in an
industry with infrequent losses, such as mining steel or utilities, to assume a large portion
of its risk. On the other hand, a smaller business with relatively frequent, small losses,
such as a manufacturer or a restaurant chain, may be in a better position to retain added
risk because its frequent losses result in a higher level of predictability. This, in turn,
enables the entity to obtain an adequate rate of return for avoiding transfer costs.
Measuring Capacity and Materiality
In addition to the risk-reward consideration in making risk retention decisions, the
capacity and materiality of the additional risk retained (both traditional insurable and
other business risk) must be evaluated. To determine the ideal retention level calls for
analyzing aggregate loss amounts at alternative retentions using a loss-forecasting
process. In a once-in-a-hundred-year-event, is the difference material to the financial
structure (cash flow, earnings and balance sheet) of the organization? Does it result in a
financially catastrophic event, the breach of a loan covenant, or an unacceptable
deviation in earnings?
In general, a corporation should not retain more risk than the amount of loss that it is
both able and willing to sustain. Although the capacity to retain risk is partly a function of
a corporation’s financial strength and size, it is ultimately a qualitative decision that will
reflect management’s appetite for risk. The capacity to retain risk does not determine the
optimum levels of retention but rather sets the upper limit for possible retentions.
Every corporations ability to bear risk will vary depending upon its individual
characteristics and the business environment in which it functions. There are a number
of ‘Rule of Thumb’ parameters that exist in the insurance industry to help guide initial
discussions around the concept.
Set out in the chart on the next page are the typical benchmark parameters. It should be
noted that the parameters around the ability to bear risk are set with the view to covering
all risk exposures a firm may have that are not otherwise funded in advance. It is not
solely an insurance discussion. It is a total risk discussion.
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Aggregate Risk Retention Capacity: Calculation ($000’s)
Performance
Indicator

Wt

Tolerable
Impact

Value
2xx

2xx

2xx

2xx

Maximum Sustainable Loss Based on
2xx

2xx

Avg. 0 yrs

Est.

Average
From

Current

To

Weighted Average

0

0

Average of High & Low

0

0

3

2.5% - 5.0%

Earnings Impact
Operating Profit

2

5.0% - 8.0%

Earnings

2

2.5% - 5.0%

EPS

2

0.05 0.10

Corporate size:
Revenues

1

1.0% - 2.5%

Total Assets

1

1.0% - 2.5%

Shareholders equity

1

1.0% - 2.5%

Weight

1

From

Projected
From

Cash Impact:
Cashflow (Operations)

To

To

3

0

Proposed Capacity

These “Rules of thumb” may help guide a firm in respect of it’s overall ability to absorb
risk. However, they are of little value if there is no ability to quantify the risk exposures
through some review of historical or projected loss valuations, both insured and
uninsured, anticipated and unexpected. By doing so, a firm can start to aggregate
individual loss potentials to determine at what point it reaches its risk bearing ability for
those losses it chooses to retain voluntarily, because it makes economic sense when
compared to insurance, or involuntary because it is not transferable, not able to be
eliminated or is unknown.
Retention Analysis
Within the overall capacity for risk retention, the optimum retention level for any given
exposure will usually depend on the relative costs of risk transfer and risk retention, i.e.
the Total Cost of Risk (“TCOR”). In general, where the cost of transfer exceeds the cost
of retention by a reasonable margin, the risk should be retained. The cost of risk transfer
is essentially the premium charged by the insurer and will be a function of both the
overall state of the insurance market and the insurer’s perception of the specific risk. It is
important to identify separately the cost of any other services that are included in the
premium, for example inspections.
Although it may be argued that the optimal retention structure is the one that provides
the lowest TCOR at the expected level, the optimal retention has to be balanced against
any additional risk assumed at that level. In deciding on how to choose the optimal level,
consideration must be made to the additional volatility inherited with each retention
analyzed; i.e. the risk/reward trade off in the form of additional self insured volatility.
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Unlike the cost of risk transfer, which can be established with reasonable certainty, the
cost of risk retention is inherently uncertain since its principal component is the value of
losses in future periods. This cost has three possible components:


Forecast losses based on historical experience;



Probability of unexpected losses;



Time value of money.

Forecast Losses
For exposures that generate a large volume of claims, the historical loss data can be
analyzed using statistical techniques to predict the possible value of claims at alternative
retentions and build up a layered loss profile. This can then be compared against the
premium credits available at the higher retention levels.
Additionally, various high loss scenarios are considered to ensure that the organization is
not exposed to unreasonable risk.
Unexpected Losses
The statistical forecasting techniques used above are not always valid for exposures that
generate few or no losses. This occurs in the higher layers of risk and in certain
exposures that naturally have few losses. In these circumstances, the decision involves
weighing the probability of future losses, which may be difficult to do without making
assumptions or using results obtained via risk assessment.
A pay-back analysis is one technique used to measure the probability issue. The
analysis calculates the number of years of premium credit, plus interest, required to fully
fund one loss in the retained layer. This can be compared against management’s
perception of the likelihood of loss within that period. Although there are no rules as to
acceptable payback periods, a payback of less than 7 years is generally something that
would at least merit consideration.
Time Value of Money
The time value of money, or interest income, can be an important component of the
retention equation for exposures with long payout patterns. This is because the time lag
between when claims are incurred, reported and finally paid may be many years after the
premium is paid for the risk transfer. Analysis of both expected and unexpected losses
should take this into account.
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Historical Loss Review
In addition to understanding future liabilities, organizations that have a large volume of
historical claims must ensure that adequate finance is available to pay these claims as
and when they arise. To do so, organizations need to understand the monetary value of
the risks they retain, including open historical policy years. This understanding may be
difficult to achieve given the uncertain nature of claims and claims reporting. Indeed, an
open historical policy year at any given point in time is rarely representative of its final
closed position. Understanding the ultimate position of a loss is a vital tool to help an
organization understand outstanding historical liabilities and thus ensure that they are
adequately reserved for and managed.
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4
Risk Funding Decision
As a result of a risk review, historical loss review and retention analysis, the corporation
will have identified a pool of retained risks in the form of policy deductibles, self-insured
retentions or uninsured/uninsurable exposures. These risks may be treated as either
unfunded or pre-funded. Funding in this context refers to the accumulation of specific
cash or liquid assets segregated for the purpose of paying losses for retained risk; it is
not the same as accounting accruals which are essentially non-cash items recognized on
a firms balance sheet.
Unfunded Risks
Unfunded risks are treated on a “pay as you go” basis with losses being paid, as settled,
from general corporate funds. This approach is typically the default position for many
reasons but has the important advantage of simplicity and minimal administrative cost.
However, the approach does not ensure the availability of funds to pay losses and does
not smooth the cash flow impact of a major loss, which could lead to unexpected
volatility in cash flow, earnings and share price.
Pre-Funded Risks
Pre-funding, conversely, does ensure the availability of funds and does smooth the cash
flow impact of losses when they occur to the extent adequate funding is in place at the
time. The particular choice of funding vehicle may provide further advantages.
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Funding Vehicles Available
There are many possible methods of pre-funding for loss expectancy and they vary as to
their formality but can be siloed into two streams:
1.

Internally organized funding within the Operators Firm;

2.

Externally organized funding to the Operators Firm.

Internal Funding
As the name implies, monies required for the funding requirements of expected retained
risk exposures are held within the firm. It is usually through the creation of a segregated
account into which cash is deposited and held to pay losses as they arise.
The funding can be done in a number of ways:


Cash up front equal to the net present value of expected losses over time as
determined by an actuarial review;



Periodic payments calculated to achieve a certain level of funding as required over
time.

The choice of how a firm accumulates funds will depend on the risks being financed,
payout patterns, return on invested funds, tax considerations, etc.
With the exception of a Single Parent Captive Insurer, this type of funding method is
relatively cheap to administer and very simple although typically not necessarily that tax
efficient.
External Funding
In this case, the actual mechanism established for funding purposes is outside the
internal financing arrangements of the operator. It may be that funds are supplied by the
operator such as for a captive insurance company, or by an external party as is the case
for contingent capital.
There are a number of potential theoretical options in terms of externally arranged
funding mechanisms:
i)

Finite Risk;

ii)

Risk Pooling;

iii)

Contingent Capital;

iv) Group Captive Insurance Company;
v)

Parental Guarantees.
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Finite Risk
Traditional insurance spreads the losses of a few insured’s over a much larger number of
policyholders. In contrast, Finite Risk insurance spreads the losses of one insured over
time. Finite risk programs generally offer an aggregate limit over a multi-year term. The
policy premium, payable in equal annual installments, will be a significant portion of the
limit and so the program is largely self-insured. The premium, less the underwriters profit
and expense, is held in an experience account to which interest is credited. Losses up to
the policy limit are paid firstly out of the experience account and then by the insurer if the
account is insufficient. At the end of the term, any balance remaining in the experience
account is returned to the policy holder or, more likely, rolled into a further policy term.
The key benefits of finite risk are the ability to smooth the impact of a major loss over the
policy term and the potential opportunity to accelerate the tax deduction for losses,
provided that the program includes sufficient risk transfer to be characterized as true
insurance.

Mechanics of Finite Risk Insurance
Policy Limit
Risk Transfer
Layer

Risk Transfer
$1MM per occurrence
$2MM aggregate
Timing Risk

Finite Risk
Layer
Cumulative Net Premium
$100,000
Self-Insurance
Layer

Self-Insured

1

2

3

4

5

Year

While we’ve included this concept as a theoretical option, it may only be relevant outside
of the North American environment. Legal challenges, suggested abuse of the concept
and government intervention over the concept make it unlikely that any mainstream
insurers will support such a placement currently and it certainly will have challenges if
used for tax efficiency.
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Risk Pooling
Pooling of risk can be achieved through a risk pool, a reciprocal insurance exchange or a
group or industry captive. The issues involved with all three options are very similar.
A pool is an agreement between a number of organizations that contract with each other
to spread the risks and losses inherent in their activities. If one member of the group
suffers a loss the others contribute to the payment of that loss based on a pre-agreed
formula. The members cover losses by paying premiums up front and by agreeing to be
assessed for amounts in excess of that premium if necessary. Premiums are based on
the loss history of the collective group.
Issues
For a pool to be successful the members must first, engage in similar business activities
and second, be committed to risk management. A minimum number of members are
necessary to ensure there is an effective spread of risk. The group program should retain
a layer of risk in which there is a relative frequency of losses. Catastrophic layers are
more efficiently financed in the insurance market.
Each member of the group will be assuming the credit risk of all other members. To
mitigate this, the group should implement proper credit procedures. Most group
programs require retained risk to be fully funded.
The pool will be unstable if one member of the group is much larger than the others. In
particular, if that member’s loss experience is unfavorable relative to the pool there will
be an incentive for the other members to leave.
Advantages
1)

By limiting third party insurers to excess layers of the collective program premium
costs, in the long run, should be lower than that demanded by the conventional
market;

2)

Flexibility in coverage can be provided;

3)

Because the members operate in the same industry it should be possible to develop
an effective loss control program.

Disadvantages
1)

For the layer of risk retained by the pool there is no fixed cost of premium. Members
will be retrospectively assessed if actual losses exceed funded levels;

2)

Group programs typically require a multi-year time commitment. Members are
usually required to give two or three years notice to the group prior to leaving the
program.
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Contingent Capital
The concept of Contingent Capital was first introduced to the insurance industry in 2000
at a time when most commercial companies were not interested in alternative risk
transfer/financing transactions since traditional insurance companies provided highly
competitive coverage and pricing. However, even in a period of competitive insurance
terms not all risk exposures are insurable and for those companies self-insuring and
without a pre-funded self-insurance program, usually plan to draw down on their existing
operating credit lines to fund losses at the time they occur. Depending on the nature and
extent of these losses it may also be necessary to raise additional long-term debt,
mezzanine funding or equity. Adding incremental capacity to a sort-term credit facility to
fund unexpected losses can be expensive and may unnecessarily encumber assets and
restrict investment. As well, given the stressful circumstances, it may also be an
inopportune time for companies to raise more permanent forms of debt or equity capital.
To avoid having to raise capital at a time that may be disadvantageous, companies
should consider arranging a Contingent Capital facility that is designed to provide future
funding for remote business risks.
What is a Contingent Capital?
A pre-arranged Contingent Capital facility is committed risk financing that is negotiated in
advance with a highly rated counter-party or syndicate to ensure that the balance sheet
and capital resources of a company are not unduly strained should significant and
unexpected losses occur. There is no need to negotiate an immediate funding
arrangement and the capital structure remains flexible should additional changes be
necessary down the road.
Contingent Capital might be compared to insurance since funds are made available to
cover losses that are triggered by a pre-defined event. However, unlike pure insurance,
funds drawn under a Contingent Capital facility must be repaid to the capital provider.
Contingent Capital might also be compared to a committed line of credit that may be
relied upon as a contingent source of funds to cover self-insured losses. However,
Contingent Capital is specifically designed to make funds available only at a time when
pre-defined losses unexpectedly occur. A second important difference that sets it apart
from a line of credit is the nature of the post-event obligation to the capital provider.
Companies can choose various forms of debt or equity in exchange for cash. For the
purposes of funding large, non-recurring losses, these forms of capital may be superior
to the use of short-term banking facilities.
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There are three basic elements of a Contingent Capital facility for which terms and
conditions are established in advance:


The commitment by the capital provider;



Advancement of funds; and



Repayment Obligation.

Commitment Terms and Conditions
Under a Contingent Capital facility, the capital provider is committed to provide funds to
the company at any time during a specified period (the “Commitment Period”) subject to
pre-agreed conditions (“Draw Events, Conditions or Triggers”). Funds are made
available to the insured up to a one-time aggregate limit (the “Total Committed Amount”).
In consideration for assuming a credit risk and making the funds available, the capital
provider charges an annual fee (the “Commitment Fee”) that is commensurate with the
company’s credit risk and the structure of the repayment obligation.
Advancement of Funds
Funds are advanced to the company under the Contingent Capital facility when a preagreed trigger event occurs and/or other conditions exist at any time during the
Commitment Period. The triggers and/or conditions best suited for the arrangement of
Contingent Capital facilities relate mainly to property or liability events but can also
include index-based economic triggers that have a low probability of occurring and
cannot be controlled or affected by the company in any way.
Trigger events may have an immediate impact on the company’s credit strength and
liquidity position. However, within the prescribed limits set by the Contingent Capital
facility, the company’s overall financial position is expected to remain intact and should
not be threatened by ensuing losses.
Examples of losses and/or conditions for Contingent Capital facilities include:


Natural catastrophic losses;



Product recall;



Product liabilities claims;



Super excess losses of an all-risk property/liability program;



Terrorism;



Excess credit default losses



A significant economic event; and/or



A failure of a major supplier to perform.
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Repayment Obligation
As described above, under a Contingent Capital facility, funds are advanced to the
company to offset many forms of excess “insurable losses” in much the same manner as
a basic excess property and casualty insurance program. However, these amounts must
be paid back to the capital provider. One of the key advantages of Contingent Capital is
that repayment terms and conditions are agreed upon at the outset of the transaction.
The most common methods of repaying amounts advanced under the facility include the
issuance of subordinate debt, preferred shares or convertible debt directly to the capital
provider. Notes would be issued in a face amount equivalent to the amount(s) advanced
and at an interest rate or market value that is commensurate with the company’s credit
profile and/or market valuation.
What are the advantages and potential applications of Contingent Capital?
Contingent Capital can be used as one component of an organization’s capital structure
that targets specific but unlikely events. For example, Contingent Capital could be
arranged to fund losses that are associated with floods, earthquakes, product recall, or a
significant economic event. The facility is pre-arranged to fund future losses that might
otherwise be difficult or expensive to fund using traditional sources of capital such as
lines of credit, long-term debt or common equity.
Reliance upon traditional lines of credit to fund unexpected losses may unnecessarily
limit the amount of debt that can be made available to fund normal operations. A
specially arranged Contingent Capital facility can free up a portion of this capacity and
lead to a more efficient use of the company’s total capital.
The key benefits of arranging a Contingent Capital facility include:


Ratings support – favorable reception by rating agencies by demonstrating highly
efficient approaches to capital management;



Economic capital support – supports paid-in-capital and cost-efficient off-balance
sheet capital with no negative cost of carry and lower negative impact on debt
service coverage ratios;



Diversification of funding sources – accessing capital sources other than traditional
lenders and investors enhances the company’s financial strength and total liquidity;



Provides much needed mid-term liquidity at a time when other sources can prove
expensive and potentially limited;



Provides non-diluting capital in distressed situations and at stress-free spreads.
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Contingent Capital can be used by:


Manufacturing companies as a source of capital to finance remote business risks
during an economic downturn rather than rely on expensive reserves or lines of
credit;



Rated companies as part of their capital structure to provide comfort to rating
agencies about the strength of their balance sheet and the operating and leverage
ratios;



Municipalities as a source of financing and alternative to raising taxes or issuing
bonds;



Service companies to supplement liability insurance;



Crown corporations as a source of liquidity for a catastrophic layer of all-risk property
and liability insurance;



Rated manufacturing companies as an interim cost-effective source of capital to
finance unexpected troughs in product demand and revenue; and



A captive to reinsure contingent catastrophic property and casualty losses beyond a
pre-defined limit.

Captive Insurance Company
A captive insurer is a legal entity formed primarily to insure the risks of one corporate
parent or a number of similar corporations (e.g., trade associations see “Risk Pooling”)
thereby contributing to a reduction in its parent's total cost of risk. Captives are usually
domiciled in a specialized location, either offshore or onshore, and sometimes write
business unrelated to their parent. Captives are formed for many reasons:


Lack of commercial market for certain lines of coverage;



Desire to recapture underwriting profits and investment income that would otherwise
be earned by the commercial underwriter;



As a means to access the reinsurance market; or



In certain circumstances, as a means of diversifying into insurance services.

Captives are used extensively throughout the world by major corporations to cover risks
situated both at home and abroad. The largest developments historically have been in
the United States, the United Kingdom, and Europe, but recently, considerable interest
has been evident in South America, and in the Far East, particularly from Japan and
Australia. As the trade barriers throughout the world are lowered and companies become
more internationally-oriented, insurance buyers are taking a more global approach to risk
financing. Captives can play an integral role in the successful implementation of a global
risk financing strategy.
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Most, but not all, captives are established in an offshore location. The main reason for
this is not, as is often the perception, the desire to establish in a benevolent tax
environment, but because of regulatory issues and other business considerations. The
recognized offshore domiciles all have statutory regulation drafted with captives in mind,
and the regulatory authorities are accustomed to dealing with captives. This reduces
both the time taken to license a captive and the regulatory costs incurred by the captive
in comparison with most onshore locations. In addition, all of the established offshore
domiciles have developed an infrastructure of support organizations tailored to the needs
of captives thereby aiding a captive’s ability to trade effectively and economically.
How a Typical Captive Operates
A captive is a fully-owned, capitalized subsidiary of its parent company or association.
Incorporated in a domicile appropriate to the captive’s role in its parent’s insurance
program, it is authorized to trade by the regulatory authorities in that domicile.
Control of the subsidiary is exercised by a board of directors appointed by the captive’s
shareholders, i.e., generally the parent company or group members. The board usually
consists of a mixture of locally domiciled and parental appointees. The board, in turn,
appoints selected local organizations to provide support services to the captive,
including, if appropriate, attorneys, investment managers, auditors, bankers, etc. It is
unusual for captives, particularly newer organizations, to employ their own staff;
therefore, a management company is normally appointed.
The management company
Parent Corporati on or
Association
carries out all of the
operational functions on
behalf of the captive, and
Captive Board
provides the insurance, and
other expertise, required by
the captive. The scope of
Management Company
the management
company’s activities and
the extent of its authority
Auditors
Lawyers
are defined by the board, to
whom the management
Investment
company reports, in the
Regulators
Bankers
Managers
formal management
agreement. The captive’s
manager prepares management reports, and it is normal for the manager to liaise with
the appropriate parental departments, e.g., the treasury function.
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Captive Insurance Structures
A captive can be a direct writing company (i.e., issuing its own policies) or a reinsurer of
a fronting insurer. The coverage to be written, the services required, and the captive’s
domicile usually dictate the way in which a captive participates in its parent corporation’s
insurance program.
In some countries, local legislation places restrictions on the ability of insurers, including
captives, not licensed in that country to write business relating to interests in that country
A direct-writing captive must provide, or subcontract, all the claims-handling and losscontrol services that are needed to support the insurance program. However, a direct
program can still be more cost-effective than a fronted program and may provide a more
flexible approach to program construction - facilitate the provision of broader coverage,
for example.
Many captives operate as
Operator A
Operator B
reinsurers. Under this scenario, a
locally licensed commercial insurer
(the fronting company) issues the
policy (or policies) and is
responsible for claims-handling,
loss-control and other insuranceCaptive
related services. The fronting
company cedes a portion of the
premium and risk to the captive
Reinsurer
through a reinsurance contract. The
captive can then retain all the risk
and premium it assumes or, if
appropriate, it can pass on, or retrocede, a portion to another reinsurer.

Operator C

Typically, the captive reinsures the fronting insurer for the primary-layer losses, and the
fronting insurer retains the risk in excess of the primary layer. Often an aggregate limit is
applied to a captive’s liability for claims in order to provide protection in the case of a
severe and unforeseen increase in claims frequency. (Highly unlikely in respect of the
obligations attached to the NLCA) The aggregate limit can be achieved either through
the purchase of stop-loss reinsurance or by limiting the captive’s incoming maximum
liability in the reinsurance contract between the fronting company and the captive.
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The premium received by
Operator A
Operator B
Operator C
the captive, together with
the investment income
earned upon its capital and
reserves, is used to pay
losses and loss-adjustment
expenses. The premium
Fronting Insurer issues policies and
Fronting
provide claims handling services
also covers various captive
Insurer
operating expenses,
including captive
Captive insurer issues policies,
management expenses, any
Captive
provides claims handling services and
retains risk to desired level
local regulatory costs, and
legal and audit fees. The
captive must be adequately
Captive reinsurer in excess of its
Reinsurer
desired retention
capitalized to ensure its
financial viability, meet with
the regulatory requirements in its domicile, and demonstrate that the insurance structure
represents real transfer of risk to the captive.

Advantages of a Captive
The major benefit that the establishment of a captive brings to its parent can be divided
into two main categories: financial and insurance.
Financial Advantages


Reduced Insurance Costs - Most corporations do not retain as much risk as they are
able to financially. And the commercial insurance market has high administrative
costs which are passed on to their clients within the premiums charged. A captive
can reduce the overall cost of an insurance program by retaining the premium for the
expected losses, thereby avoiding the premium loading for a commercial insurer’s
overheads and profits.



Protected Cash Flow - Reserves for unpaid claims and unearned premium, otherwise
kept by a commercial insurer, can be held by a captive and invested. This takes
advantage of the captive’s ability to establish such reserves from pre-tax income that
is not possible for a noninsurance entity.



Matching of Revenue and Expense - With some types of coverage, particularly
liabilities to third parties, losses may emerge over a number of years. A captive is
able to reserve from current funds for future claims payments, thereby matching
revenue and expenses attributable to each financial year.



Performance Measurement - A captive is a trading subsidiary of its parent; financial
statements are prepared and consolidated with the parent’s statements. Thus, the
financial impact of the parent company’s risk management program can more easily
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be monitored and evaluated and the captive’s performance measured in terms of
return on investment (ROI) or other financial criteria.


Source of Additional Revenue - A captive can expand its book of business by offering
insurance to related third parties, such as franchisees, vendors or customers, thereby
generating an additional revenue stream for its parent. Some captives also write
coverage for unrelated third parties through participation in various reinsurance pools
or treaties.

Insurance Advantages


Coverage for Risks Not Usually Insurable - A captive, answerable only to its parent,
can provide insurance cover that is not available in the commercial market, or not
available at a realistic premium.



Reduced Need for Commercial Insurance - As a captive matures and its net worth
grows, it becomes capable of retaining a greater proportion of its parent’s risks. The
increased use of a captive diminishes the parent’s dependence on commercial
insurance.



Improved Negotiating Position - As the captive’s ability to absorb risk grows, it
improves the parent’s negotiating position with insurance and reinsurance markets.



Flexibility in Program Design - A captive provides opportunities to more easily
structure insurance programs since the captive is not subject to the same constraints
and conventions normally evident with traditional insurers.



Broader and Simpler Insurance Contracts - A captive is usually domiciled where
there is little, if any, regulation concerning policy wording, thereby allowing
specifically tailored insurance and reinsurance contracts.



Better Risk Management Program - A captive facilitates the design of allocation
systems to distribute costs more equitably among profit centers, the implementation
of uniform accounting procedures, the accumulation of actuarial information, the
design of more effective claims-handling, loss-control and engineering programs, and
the unification of the application of risk management throughout all divisions or
subsidiaries
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Disadvantages of a Captive
While there are many potential benefits in forming a captive, several significant
disadvantages exist. Before deciding to establish a captive, an organization should
thoroughly assess the following potential disadvantages:


Capital Commitments - The parent must contribute the capital required to support the
captive’s business plan, as determined by the insurance regulator in the captive’s
chosen domicile. While these funds remain within the parent group, they may not
realize the same return as they would have if invested in the parent’s or group’s
operations.



Risk of Adverse Results - The captive’s capital could be eroded by adverse operating
results. Although it is normal to build into any captive program a degree of protection
against adverse underwriting results, it is only possible to minimize the risk to the
captive, never eliminate it.

It is especially important to note that if unrelated risks are written in a captive, the risk of
unprofitable underwriting results increases.


Operating Cost - In its formation and operation a captive may incur various expenses
including:
-

Implementation costs;

-

Management fees;

-

Legal and auditing fees;

-

Actuarial fees;

-

Local taxes; and

-

Regulatory/licensing fees.

The amount of expenses and fees will vary depending on the domicile chosen for the
captive.


Time Commitment - In addition, a captive will require some commitment of the parent
company’s management time and precipitate some travel costs. Generally, these
costs will be more than offset by the financial benefits of the captive program.
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Parental Guarantee
To support the financial viability of any self-assumed risk that may be beyond the means
of the operator based upon their own balance sheet strength, a related entity could
assist.
Where organizations are held by an independent owner like a holding company or
government organization, an option exists to seek their support to fund the subsidiary or
crown corporations obligations much like the use of a bank.
The theory behind this external funding mechanism is to borrow a balance sheet that is
much larger and more highly rated from a credit standpoint than your own. Much like
securing a bank line, the use of the parent organizations net worth strengthens the
subsidiary allowing it to absorb more risk and/or to provide a higher degree of security to
another party around the firms ability to meet its self-insured obligations.
In the case of a number of nuclear operators, particularly in Canada, they are effectively
held by the local provincial authorities as owners. Given governments theoretical ability
to raise unlimited revenues through taxes, the financial stability and consequent financial
ratings are usually high. This provides the operator a potential security level
unparalleled in the normal corporate world to the extent government guarantees the
operators self-insured obligations.
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5
Considerations in Selecting A Funding Vehicle
As noted at the beginning of this paper there are a number of potential funding
opportunities for risks falling to operators under the new NLCA as follows:
1.

Exhaustion of the lifetime policy limit for operators with multiple plans under a
multiple loss scenario

2.

Liability for claims expenses, court costs and interest on compensation

3.

Terrorism

4.

Extended limitation of liability from 10 years to 30 years

5.

Environmental damage and remediation

6.

Psychological trauma

7.

Economic loss

8.

Preventative measures expense

9.

Provision for up to 50% of an alternative financial security mechanism to cover the
operators financial security requirements

10. Losses below a “threshold event”
In the previous sections we’ve provided some framework for consideration and process
around the selection of a retention level and funding vehicle.
Each alternative has its unique characteristics as does each risk exposure potentially to
be funded. Aligning those characteristics to achieve the best match between the risk and
solution is key to getting the best result and most efficient funding solution.
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The following chart identifies some of those considerations:
Potential Funding Mechanism

Ideal Risk Exposure Characteristics

Limitations

Potential Applicable Risk Exposures

Internal
Unfunded Reserve

 Predictability in Loss Pattern

 Not Suitable for mid to high severity events
that could adversely impart regular business
cash flow

 Preventative Measures expense to the extent
cash flow is strong and expected risk value is
low

 Requires a firm with stable and predicable
levels free cash flow

 Claims Cost, Court Costs, Interest

 Short Tail Risk
 Well managed risk exposure

 No budget certainty

 Reasonable Predictability in Loss Pattern

 Requires formal internal accounting treatment

 Losses below a “threshold” event

 Medium to high severity

 Is a definite redirection of cash away from
other business needs and potentially stranded
capital

 Claims Cost, Court Costs, Interest

 Low Severity, Low Volatility
 Frequency Driven

Funded Reserve

 Moderate to low frequency
 Moderate Volatility
 Well managed risk exposure

 Preventative Measures expense

 Temptation to use the funds for other
purposes leading to a lack of funds being
accumulated when required
 Not overly tax efficient

Single Parent Captive Insurance
Company

 Can be built to accommodate a variety of risk
profiles in terms of frequency and severity
through the configuration of limit and business
level retentions as well as re-insurance
support

 Costs money to set up
 Requires paid in capital
 On-going operational costs may be
uneconomic if substantive premium volume
does not exist

 Loss Adjusting expense, court costs,
judgement interest
 Liability Limitation 10-30 years
 Losses below a “threshold” event
 Preventative Measures
 Terrorism
 Psychological Trauma
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Potential Funding Mechanism

Ideal Risk Exposure Characteristics

Limitations

Potential Applicable Risk Exposures

External
Finite Risk

 Moderate to high severity potential

 Not an effective tax vehicle

 Low to Moderate frequency

 Requires buyer risk participation

 Cost Prohibitive to insure or general lack of
availability

 Limited availability of insurers willing to
engage in providing the product

 High Volatility

 In the event of an erosion of built up capital
prior to full funding levels, subsequent
premium loads may impair cash flow due to
the need to build the fund as anticipated and
also fund the paid loss excess of prior funding
levels

 Funding for the provision of up to 50%
alternative security
 Terrorism
 Economic Losses

 Governance Concerns
Risk Pooling/Group Captive

 Homogeneous pool of membership in terms of
size, risk profile, risk management and
financial stability

 Shortfalls in the funding pool will need to be
covered by all members leading to potential
capital calls

 Low to moderate severity losses, predictable
frequency in loss activity to ensure stability in
funding requirements

 Requires a multiple year commitment from
each member and restrictions or exits to
ensure adequate long-term funding

 Funding for the provision of up to 50%
alternative security
 Terrorism
 Losses below a “threshold” event

 Credit Rating of the vehicle may not be
acceptable to others as a counterparty
Contingent Capital

 Low Frequency of losses

 Expensive to secure

 Expensive to Insure or not available at all

 May not be financially efficient

 Requires substantive financial security rating
for the counterparty

 Can impair overall corporate borrowing ability
for regular business purposes if it involves the
financial markets

 High Severity
 Known or Pre-Defined Target Risk Exposures

 Counterparty Credit Risk

 Funding for the provision of up to 50%
alternative security
 Terrorism
 Environmental Damage
 Exhaustion of Limits
 Economic Losses

 Usually requires an open market credit default
swap rating to allow insurers to price the
stand-by credit cost.
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Potential Funding Mechanism

Ideal Risk Exposure Characteristics

Limitations

Potential Applicable Risk Exposures

Parental Guarantee

 Any substantive risk exposure requiring
funding that is not insurable or more
economically not insured, but for which the
risk-exposed entity requires financial support
beyond its own means to fund.

 In that the financial backing is from another
party its value / strength is only as good as the
financial viability of the supporting parent,
something the exposed entity has no control
over

 Security for the provision of up to 50%
alternative security

Insurance

 Any risk potential where the economic return
calculation using a firms own cost of capital
calculation fails to meet targeted returns
against that calculation

 Required limits of coverage not always
available

 Terrorism

 Catastrophe Risk

 Potentially expensive

 Insurance available under policy section A for
the $650MM limit

 Settlements not always efficient

 Exhaustion of Limits

 Coverage restrictions

 Environmental Damage

 Non-correlation of risk to premium
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6
Potential Applications
To conclude and add some practicality to the discussions thus far, we’ve set out below,
two examples of how one may integrate an insurance and alternative financing solution
within the confines of funding for liability within the NLCA.
Example A – As an Alternative to full insurance limits on a Excess Basis

$650MM

NIAC Policy Section “A” for Agreed Insurable
obligations
Operator Alternative Security to the NIAC Policy
Section “A” obligations

$325MM

Operator risk exposure for claims expenses, court
costs and judgement interest requiring a choice of
funding mechanism Alternative Security to the
NIAC Policy Section “A” obligations
Government obligations, Section “B” of the NIAC
policy to be Difference in Conditions between the
NLCA obligations and those insured under Section
“A” of the NIAC Policy or Operator Alternative
Security
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Example B – As an Integrated Solution to various Obligations

$650MM

NIAC Policy Section “A” Insured obligations

?

Operator Assumed Risk requiring Alternative
Security within the auspices of the NLCA including
in this case losses below a set threshold over
which insurance applies
Government obligations, Section “B” of the NIAC
policy

?

In respect of these examples, the operator has elected to ‘self-insure’ a portion of the
Financial Security Obligation under the NLCA that could otherwise be insured by the
nuclear pool. In Example A an amount of $25MM excess of an insured layer of $25MM
and in ‘B’ some amount in the middle.
In addition, the operator has a risk exposure for obligations not available to be insured
and not the subject of any participation of the government as a re-insurer. These are the
shaded areas.
For all risk exposures, the operator will require an assessment of appropriate funding for
the risk based upon a number of considerations:
1)

Premium credit for the layer $325MM excess $325MM or in the middle band;

2)

The cost of alternative security required to fund the self-insured layer;

3)

The requirements of the government as to the type, financial and security rating of
the instrument to be used to replace insurance;

4)

The quantum probability and frequency of losses within the shaded areas;

5)

The impact of the quantum, probability and frequency analysis on the operator’s
financial condition (balance sheet or income statement) and its acceptability without
an alternative funding mechanism in place;

6)

An appropriate choice of funding mechanism should the impact calculated in point 5
above, be unacceptable to the operator.
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REGULATION & SAFETY –
Steve McIntosh Q & A from paNELISTS
Wednesday, October 7, 2009
Note: This is not a verbatim transcript of the panels. Rather, it is meant to capture the
substance of the questions and answers during the panel sessions.
Question Comment from Steve MacIntosh, Chair of the International Nuclear
Liability Expert Group, Australia to panel Nuclear Liability and Financial Security
Canadian Ratification of the Convention on Supplementary Compensation (CSC)
will not be possible even if the new Canadian Bill C-20 becomes law without statutory
amendment in view of provisions which unlike the CSC do not extend liability fully to
the liability particularly in the transportation and management of intermediate and low
level nuclear waste.
Comment by Frank Schwabe , Head of Human Resources & Management Services
Kemkroftwerk, Switzerland
I’m a bit surprised that the thresholds under Bill C-20 ($650 million Cdn.) are so low.
Why didn’t they follow the Revised Brussels Supplementary Convention applied in
Switzerland where the combined operator’s liability and state funds is 1.2 billion Euros
or $1.8 billion Cdn?
Question unknown to panel
Is there any risk analysis for establishing $650 million as the upper liability limit or any
other limit? It appears the value is set only by the availability of insurance not on real risks
of an accident.
Answer Jacques Hénault (Advisor Nulcear Liability, Natural Resources Canada)
No risk analysis is available.
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Channelling of Nuclear Third Party
Liability towards the Operator: is it
Sustainable in a Developing Nuclear
World or is there a Need for Liability
of Nuclear Architects-Engineers?
Evelyne Ameye – Counsel, Gómez-Acebo & Pombo S.L.P.

Abstract
World-wide, almost all legal regimes transfer third party liability for nuclear accidents
exclusively towards the operator of a nuclear plant. This is called “channelling” and implies
that the operator of a nuclear installation is exclusively liable for damages, either legally
or economically. Irrespective of their possible contribution, none of the other players
– suppliers of nuclear material or fuel, transporters of nuclear material or fuel to and
from the nuclear power plant, subcontractors, test operators, consultants, nuclear plant
designers and constructors – bears any responsibility towards third parties in the event of
a nuclear accident.
Channelling is an oddness of nuclear liability law. It deviates from the nuts and bolts of
ordinary tort law provided for by both civil law and common law systems.
The present paper will not consider all above-listed players that are exempted from
liability following the channelling principle, but will focus on designers and constructors1.
Indeed, the question will be examined whether, in this day and age, liability should still be
exclusively channelled to the operator when a nuclear accident is partly or entirely due to
design or construction faults or deficiencies.
The paper will, firstly, analyse the origin and raison d´être of the principle of channelling
liability towards the nuclear power plant operator, both as regards the so-called “legal”
and “economic” channelling regimes.
It will then proceed to review the sustainability of “channelling” in a “mature” nuclear
sector, which currently faces massive technological challenges at the dawn of a nuclear
1

In some cases, designers and constructors are also suppliers, e.g. a nuclear engineering firm that designs, builds
and supplies a nuclear reactor to the operator of a nuclear power plant.
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renaissance. In doing so, this author will examine to which extent the most popular form
of channelling - legal channelling - is sustainable in the light of recent developments
in the nuclear sector or whether it would be advisable, on the contrary, to introduce
liability of designers and constructors2 (architects-engineers) of nuclear power plants.
Special attention will be paid to both the fact that nuclear energy is not an emerging
industry anymore in its infant stage, and that new reactor technologies are likely to alter
the involvement of designers and constructors.
To accurately assess the question from a pragmatic, industry-oriented perspective, the
paper considers the outcome of a consultation held on the issue with, on the one hand,
nuclear power plant operators and, on the other hand, nuclear designers and constructors .
Due to the limited responses to the survey, it has not been possible to draw any statistically
relevant conclusions. However, the opinions of the consulted stakeholders – who all
requested anonymity – have been inserted, where appropriate, throughout the body of the
present paper. Yet one should keep in mind that these inputs are not of a representative,
but merely indicative nature.
Channelling of Nuclear Third Party Liability towards the Operator
Channelling of civil3 nuclear third party liability has been recognised as “the most
characteristic concept of nuclear law”.4 Channelling either takes the form of legal channelling
or economic channelling.
In regimes of legal channelling, the operator5 is the only party which victims may legally
hold responsible for a nuclear accident, i.e. no civil lawsuits may be initiated against any
other party (suppliers, designers, constructors, etc.) and on any other civil basis than the
channelling legal basis. Ordinary tort law is, in other words, set aside. This is so, even when
the operator did not even remotely contribute to the nuclear accident. Moreover, unless a
contract expressly states otherwise, the operator does not have a right of recourse against
these other parties and fully bears the financial liability burden of a nuclear accident visà-vis third parties.
In systems of economic channelling, victims can initiate civil lawsuits both against the
operator and against any of the other parties involved (suppliers, designers, etc.) in line
with ordinary tort law. However, the operator, whose insurance needs to cover the other
parties´ third party liability as well (i.e. an “omnibus coverage” or “umbrella insurance”),
ultimately needs to indemnify these parties. The result is similar to legal channelling in
that the operator bears the financial liability burden of the nuclear accident vis-à-vis third
parties. However, economic channelling leaves the legal reality unscathed and does not set
2
3
4
5

Questionnaires were sent to approximately 50 operators and approximately 50 designers/constructors worldwide in order to obtain their views on the suitability/viability of designer/constructor liability. However, only 8
operators and 3 designers/constructors formally responded to the questionnaire.
Channelling only concerns civil liability and does not affect criminal law proceedings.
“International Liability of State for Nuclear Damage”, Tadeusz GADKOWSKI, Delft, 1989, p.83.
The operator of a nuclear installation is defined as the person designated or recognized as the operator of that
nuclear installation by the competent public authorities. Where there is a system of licensing or authorization,
the operator is the licensee or person duly authorized. In all other cases he will be the person required by the
competent public authority to hold the necessary financial protection to meet third party liability risks.
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ordinary tort law aside, whereas legal channelling distorts the underlying legal construction
and sidesteps ordinary tort law. The functioning of economic channelling is best illustrated
by the Three Mile Island accident of 1979, where all defendants – the operator, the designer
and the constructor of the plant – were represented by a single law firm.
The principle of channelling of nuclear third party liability almost always goes hand-inhand with other legal particularities. Indeed, the operator´s nuclear third party liability is
usually of a strict or objective nature, i.e. a victim does not need to prove fault or negligence
to establish the operator´s liability, and is generally limited in amount and time. Besides,
operators are commonly obliged to hold a financial security in the amount of this capped
liability (generally through private insurance). The capped amount of the operator´s
liability and the time bar for victims to file claims operate, in this respect, as a quid pro quo
for the channelled (i.e. exclusive) and strict nature of the operator´s liability, his corollary
obligation to hold a financial security, the exclusive jurisdiction of one competent court
or forum and the exclusive application of a single law (namely the law of the State where
the nuclear power plant is located). This quid pro quo was created with a view to striking
a balance between the interests of the victims and those of the operators.
World-wide, third party liability stemming from nuclear damage is characterised by the
coexistence of various international conventions and different legal regimes. Some states
are party to the Paris Convention of the OECD´s Nuclear Energy Agency (“NEA”)6; other
states are party to the IAEA´s Vienna Convention7 or to the free-standing Convention
on Supplementary Compensation for Nuclear Damage (“CSC”)8, this medley being
amplified by all supplementary conventions and protocols amending these conventions.
Others are not a party to any international convention and either abide by domestic
nuclear liability legislation or lack any rules at all.
The two main international conventions that are currently in force - namely the regional
Paris Convention and international Vienna Convention - provide for legal channelling
of third party liability towards the operator. In recent years, changes have been brought
to these conventions by protocols and modifications. However, it is striking that none of
these protocols or modifications, which introduced thorough amendments, questioned the
principle of legal channelling. E.g. the 2004 Protocol to the Paris Convention introduced
far-reaching changes by increasing the capped liability limits, broadening the definition
of “damage” to include environmental damage and extending the time bar for claims to
30 years, but maintained legal channelling intact.
Legal channelling is equally embedded in many national liability laws (e.g. Japanese law
legally channels nuclear third party liability towards the plant operator). In the US, by
contrast, economic channelling, as foreseen by the Price-Anderson Act, is the rule.
6
7
8

The Paris Convention on Third Party Liability in the Field of Nuclear Energy of 29th July 1960,
http://www.nea.fr/html/law/nlparis_conv.html
The Vienna Convention on Civil Liability for Nuclear Damage of 21 May 1963,
http://www.iaea.org/Publications/Documents/Infcircs/1996/inf500.shtml
The Convention on Supplementary Compensation for Nuclear Damage of 12 September 1997,
http://www.iaea.org/Publications/Documents/Infcircs/1998/infcirc567.pdf
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Roots and “Raison d´être” of Channelling
The roots of channelling go back in time to the 50ies, when the US private sector was only
willing to collaborate with the US Government – whose monopoly on nuclear technology
and know-how was consecrated by the Atomic Energy Act of 1946 - and ready to invest
in nuclear R&D if the US Atomic Energy Commission agreed to include “hold harmless
clauses” in the applicable contracts, i.e. clauses that economically channelled liability to
the State9. The reason for this prerequisite was two-fold: on the one hand, no insurance
coverage was available for nuclear activities and, on the other hand, the private sector did
not want to bear any responsibility towards third parties for activities whose results would
ultimately pertain to the State.
This changed in 1954, when the US Government not only allowed private companies
to own nuclear reactors under a licence but also shifted nuclear third party liability
towards the industry. 10 The 180° turn in liability arrangements acted as a brake on the
development of private nuclear investment and prompted several studies to investigate
ways to foster nuclear energy, both domestically and internationally. At US-level, these
studies identified the insurers´ difficulties to calculate premiums for nuclear risks in
the absence of any tangible precedent of a nuclear catastrophe, as well as the lack of
available insurance capacity. They led to the Price-Anderson Act of 1957, which formally
introduced the principle of economic channelling in US law, as part of a nuclear quid
pro quo (operators agreed to economically channelled and strict liability, a single forum, a
single applicable law and the obligation to hold a financial security in return for limitation
of liability in amount and in time).
At the end of the 50ies, US suppliers also started exporting nuclear raw material,
technology and know-how to Europe’s emergent nuclear businesses, but were concerned
that they would unfairly bear liability for nuclear accidents in Europe, where their material
was being used. The “Harvard Report” – a Report drafted in 1959 under the auspices of
the Harvard Law School and Atomic Industrial Forum, Inc. - held that “what may have
been well designed may have become dangerous because badly run”11 and stressed that postdelivery, suppliers naturally “loose control” over their products and services. When tabling
a list of 12 principles laying down the basis of the nuclear quid pro quo12, the Harvard
Report therefore recommended, inter alia, the principle of legal channelling (as well as a
limitation of liability in amount and in time, an exclusive forum, a single applicable law of
the State where the plant is located, strict liability and the obligation to hold a financial
security). In this context, the Report observed that an obligation upon both operators and
suppliers to take out third party liability insurance for nuclear accidents would lead to an
escalation of insurance premiums. Legal channelling was justified as follows:
9

These clauses did not prevent victims from initiating lawsuits against US companies in the nuclear business.
However, they contractually guaranteed that the State would fully bear the financial burden of any arising liability.
10 “Efficiënte preventie en compensatie van catastroferisico´s: Het voorbeeld van schade door kernongevallen”, Tom
VANDEN BORRE, in Energierecht 4, 2001, Antwerpen-Groningen, p. 230.
11 “International Problems of Financial Protection against Nuclear Risk”, Atomic Industrial Forum, Inc., 1959,
New York, p.52.
12 Ibidem, p.16.
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“This exposure of suppliers to liability is a source of danger to the manufacturing industry in the nuclear field. If the operator’s liability is limited
but not exclusive, plaintiffs in cases where claims exceed the limit will seek
to attribute the damage to faulty design or manufacture of the nuclear
facility or of any of its numerous components. In many instances proof of
this will be difficult or impossible to establish. Litigation for that purpose
will nevertheless be harassing and its outcome might possibly be prejudiced
by adverse public sentiment. Moreover, the manufacturing industry will
often command greater financial resources than utilities operating nuclear
facilities. The temptation will thus be great to extend litigation to include
suits against suppliers. It is understandable that this should worry the
principal manufacturers of nuclear equipment. Courts – and especially
American courts in jury cases – have shown a tendency to relax evidentiary
requirements as to fault and causation at the expense of industrial
defendants. Also, many of the leading non-American manufacturers and
designers of nuclear equipment have important corporate assets in countries
other than that of the installation, including especially Canada and the
United States. Courts outside the installation state will not necessarily,
under their choice-of-law rules, apply the special legislation established in
the installation state to apportion liability and protect suppliers. This might
encourage forum shopping and generate a harassing multiplicity of suits.”
The Harvard Report, which promoted international cooperation, managed to have its
nuclear quid pro quo-package, including legal channelling, stretched at international
level. It became the basis for the regional, OECD-wide Paris Convention and the global,
IAEA-hosted Vienna Convention. This implies that the US nuclear suppliers managed
to impose legal channelling upon Europe’s nuclear industry and to secure their business
without taking any risks on the liability front. A similar phenomenon happened in the
90ies. When Western European companies started supplying nuclear material to Eastern
Europe after the fall of the Berlin wall, the European nuclear manufacturers, which had
just witnessed the blatant legal gap of the Chernobyl accident in 1986, required the exSoviet countries to introduce legal channelling in their domestic laws13. However, there
is a difference between the US situation in the 50ies and the EU situation in the 90ies is
that in the 50ies. Indeed, the US nuclear industry imposed a requirement on Europe´s
nuclear business, which it did not itself comply with – the US is not a party to the Paris
and Vienna Conventions and its domestic law does not legally but merely economically
channel liability towards the operator – whereas Western-Europe´s demands upon
Eastern-Europe´s nuclear business in the 90ies reflected liability standards at home, given
that the Paris Convention applies to most Western-European countries.
13 “Efficiënte preventie en compensatie van catastroferisico´s: Het voorbeeld van schade door kernongevallen”,
Tom VANDEN BORRE, in Energierecht 4, Antwerpen-Groningen, 2001, p. 225. See also “Channelling
of Liability: A Few Juridical and Economic Views on an Inadequate Legal Construction”, Tom VANDEN BORRE,
in “Contemporary Developments in Nuclear Energy Law: Harmonising Legislation in CEEC/NIS”, N.L.J.T.
HORBACH (ed.), Kluwer Law International 1999, p. 21.
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Put simplistically, legal channelling was introduced in the legal systems of Western
Europe by the Paris Convention under US pressure and in the legal systems of Eastern
Europe by the Vienna Convention under Western-European pressure.
In the Paris Convention, the principle of legal channelling is worded in Article 6.a) and
b) as follows:
“The right to compensation for damage caused by a nuclear incident may be
exercised only against an operator liable for the damage in accordance with
this Convention, or, if a direct right of action against the insurer or other
financial guarantor furnishing the security required pursuant to Article 10
is given by national law, against the insurer or other financial guarantor.
Except as otherwise provided in this Article, no other person shall be liable
for damage caused by a nuclear incident, but this provision shall not affect
the application of any international agreement in the field of transport
in force or open for signature, ratification or accession at the date of this
Convention.”(emphasis added).
In the Vienna Convention, Article II.5 lays down the same principle as follows:
“Except as otherwise provided in this Convention, no person other than the
operator shall be liable for nuclear damage. This, however, shall not affect
the application of any international convention in the field of transport in
force or open for signature, ratification or accession at the date on which this
Convention is opened for signature.” (emphasis added).
Both the Paris Convention - Article 6. f ) - and the Vienna Convention - Article X - provide
for similar exceptions to the channelling principle, allowing the operator to exercise a right
of recourse against other players (i) if such was expressly provided for by contract14, or (ii)
if the nuclear accident was caused intentionally. Moreover, they also make an exception for
armed conflicts, hostilities, civil war, insurrection or a grave natural disaster of an exceptional
character (Article 9 of the Paris Convention and Article IV.3 of the Vienna Convention).
As to the “ratio legis” of legal channelling, the Harvard Report´s main reasons for recommending legal channelling were of a procedural and economic nature: (i) to avoid a
multiplicity of costly and lengthy lawsuits; (ii) to avoid an escalation of nuclear insurance
costs; and (iii) to encourage investment in the nuclear business. Each of these reasons is
analysed in more detail below:
i) Avoid a multiplicity of costly and lengthy lawsuits for the victims of nuclear accidents
The Harvard Report contended that, in the absence of legal channelling, victims of nuclear
accidents would be compelled to initiate a harassing multiplicity of lawsuits against all
parties involved in a nuclear accident, who would, in turn, launch a multitude of recovery
actions between themselves15. Legal channelling reduces this costly, lengthy, burdensome
14 These rights of recourse may, of course, be exercised by the insurer or other financial guarantors by way of subrogation.
15 “International Problems of Financial Protection against Nuclear Risk”, Atomic Industrial Forum Inc. 1959, New York, p.57
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and often fruitless litigation, given that victims can turn to the operator for all liabilities
arising from the nuclear accident16. In sum, legal channelling protects victims of a nuclear
accident against the heavy procedural burdens to obtain indemnification. If combined
with the exclusive competence of a single court (the court of the State where the plant is
located), legal channelling also avoids forum shopping by the victims17.
In the same sense, during the negotiations of the Paris Convention18 and the Vienna
Convention19, one of the main reasons to justify the introduction of legal channelling
was that it avoids difficult and lengthy questions of complicated legal cross-actions to
identify the liable party in the event of a nuclear accident. At the Vienna Convention
negotiations, it was acknowledged that, if the operator were allowed recourse against the
supplier for nuclear third party liability, this “could generate onerous litigation, which in
turn would hinder the development of the nuclear industry without extending any additional
protection to the public.”
This is best illustrated with the Chernobyl accident of 1986, where legal channelling did
not apply. Indeed, after Chernobyl, none of the “victim” countries filed a claim against
the USSR because of multiple difficulties to establish the competent jurisdiction, the
causation between death and damage to the radioactive incident, the applicable standard
of liability, etc. The former USSR, owner of the Chernobyl plant, had not acceded to
any international convention and did not have a domestic nuclear liability law. No
compensation was paid to any of the “victim” countries. Justin MELLOR holds that the
legal-procedural complexity of the Chernobyl accident did not only disturb the “polluter
pays”-principle, but even led to a “polluter gets paid”-situation, because the operator of
Chernobyl dictated the terms of an aid compensation package under the threat of not
cleaning up the environmental disaster21.
It has been questioned whether channelling effectively works to the benefit of potential
victims of nuclear accidents or whether it operates, on the contrary, to their detriment
by depriving them from potential options for legal action. Victims may consider that
it is more favourable for them to be able to file claims against a maximum number of
players because, if one of them is not sufficiently solvent, they may turn to another player.
Criticism has mostly been expressed by German authors wary of the fact that legal
channelling interferes with the basics of ordinary civil tort law.
Similarly, in 1999, the Austrian legislator was of the opinion that legal channelling did
more harm than good to the potential victims of a nuclear accident and accordingly amended
Austrian law. Moreover, it was capable of doing so without much domestic opposition because
there are no nuclear power plants in Austria, i.e. it is a country of mere potential victims.
16 Legal channelling only concerns civil third party liability. Suppliers can still be prosecuted under criminal law.
17 Ibidem.
18 Revised text of the Exposé des Motifs of the Paris Convention, approved by the OECD Council on 16
November 1982, 15.
19 http://www.iaea.org/Publications/Magazines/Bulletin/Bull054/05405101719.pdf
20 Ibidem.
21 “The Negative Effects of Chernobyl on International Environmental Law: The Creation of the Polluter Gets Paid
Principle”, Justin MELLOR, in Wisconsin International Law Journal, vol.17, 1999, p.65-66.
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Indeed, the reasoning that victims of nuclear accidents are better protected by narrowing
the liable parties is diametrically opposed to the reasoning that other areas of law have
adopted to maximise the protection of potential victims. For example, under EC rules on
product liability22, which are aimed at maximum consumer protection, potential victims
are allowed to sue every person in the chain of producers for damages caused by a defective
product. In a similar way as nuclear liability, these rules also provide for strict liability (i.e.
victims do not have to prove fault or negligence) to protect the consumer. However, it
is striking that they do not channel liability towards a single party in order to maximise
this protection but, on the contrary, construe the spectrum of liable parties that victims
may sue as broad as possible to protect potential victims (the producer, the importer, the
trade-mark owner, the supplier). Neither do they provide for limited liability amounts
(only for a 3-year time bar). This observation suggests that the limited liability amount
of the nuclear quid pro quo-package, which benefits nuclear operators and is not found in
product liability rules, is rather a trade-off for channelling than for strict liability.
As worded by VANDEN BORRE, “The broad spectrum of potential liable persons that the
victim possesses on the basis of this guideline strongly contrasts with the possibility in case of
nuclear incident to hold solely the operator liable under nuclear law. Conversely, a victim of a
defective product can sue any producer, who in turn can claim the amount he compensated back
from the actual liable person.23”
According to this author, it is precisely beneficial for the victims to sue various parties
because this allows them to receive higher compensations, even though it also implies
additional procedural costs24. From a victim´s perspective, he argues that there are far
more advantages than disadvantages to the liability of multiple parties25. It is true that
channelling avoids the hassle of having to identify who is liable, but victims will generally
be assisted by specialised lawyers. Moreover, containing the victims´ costs will, in his
view, largely depend on an efficient organisation of both the courts and the insurance
companies. From a procedural perspective, if the system provides that only one court is
exclusively competent to deal with nuclear liability claims, this would eliminate possible
disputes as to the competent court. Moreover, in most regimes, several claimants can be
represented by a single lawyer.
In a similar line, in their responses to the stakeholder survey held for the purpose of
the present article, some operators held that concurrent liability of other parties would
probably benefit victims, as this would create a larger pot of cash for their respective
compensations. Surprisingly, even a designer/constructor answered in the same way.
The ambiguity of the protective nature of legal channelling probably explains why
channelling always goes hand-in-hand with strict liability and with a compulsory
22 Council Directive 85/374/EEC of 25 July 1985 on the approximation of the laws, regulations and administrative
provisions of the Member States concerning liability for defective products.
23 “Channelling of Liability: A Few Juridical and Economic Views on an Inadequate Legal Construction”, Tom
VANDEN BORRE Tom, in “Contemporary Developments in Nuclear Energy Law: Harmonising Legislation in
CEEC/NIS”, N.L.J.T. HORBACH (ed.), Kluwer Law International 1999, p. 29.
24 Ibidem, p.38.
25 Ibidem.

346

obligation upon the operator to take out insurance. “While channelling obviously saves the
defendant side some expenses and avoids a waste of resources, it also has the effect that one puts
all the claimant´s eggs in one basket. It is therefore necessary to secure that the claimant really is
paid if he has a valid claim.26” If not accompanied by additional protective measures such
as strict liability and financial guarantees, channelling per se does not seem capable of
conferring much protection to victims of nuclear accidents.
Some authors go even further in questioning the protective nature of channelling and
claim that it does not serve the victims´ interests but was conceived out of purely financial
reasons: “Apparently, channelling means that insurance considerations in some respects have
been given priority over the interest of the claimant” 27 (RØSŒG). In this respect, it is
noteworthy that the protection of victims – i.e. channelling makes it easier for victims to
identify the liable party and limits costly and lengthy lawsuits – explains why victims can
only sue the operator, but does not explain why legal channelling impedes the operator
to recover the compensation from the other players. Protecting the victims only explains
one of the two components of legal channelling.
According to TREBILCOCK and WINTER, legal channelling creates a double social
cost: it transfers liability onto the victims of nuclear accidents and does not foster preventive
safety measures. Building further upon the Coase theorem28, these authors found that,
if (in a world with zero-transaction costs) a group of tort-feasors – the nuclear power
plant operator, on the one hand, and the suppliers/transporters/designers/constructors
of nuclear material, on the other hand – agree to transfer all liability towards the plant
operator, who benefits from limited liability, the agreement benefits all tort-feasors given
that it extends the limits of the operator’s liability to the group. However, the social price
to pay for this benefit is two-fold: on the one hand, the system transfers liability to the
potential victims and, on the other hand, the system minimises incentives to take safety
precautions by maximising the value of the liability protection to the entire group29.
Quoting the authors: “The channelling of all liability to the operator magnifies the effect of the
limit by forcing the limit to apply to the total liability of the operator plus all input suppliers.
The negative incentive effects on both care and activity are magnified correspondingly.”30 They
would prefer a system in which all potential tort-feasors would be obliged to take out
liability insurance, which they consider to be an efficient ex-ante mechanism to prevent
accidents31. TREBILCOCK and WINTER therefore conclude that the quid pro quo,
whereby the power plant operator benefits from limited liability if he accepts that liability is
exclusively channelled towards him, is not a fair trade-off: “The limit on liability inefficiently
26 “The impact of insurance practices on liability conventions”, Erik RØSŒG, in Legislative Approaches in Maritime
Law, Proceedings from the European Colloquium on Maritime Law, Oslo, 2000, 4.2.
27 Ibidem.
28 “The problem of social cost”, R. COASE, in Journal of Law and Economics (1960), 3:1-44. According to the
theorem of Coase, in a world with zero-transaction costs, negotiations among tort-feasors and potential accident
victims mean that transfers of liability have no effect on accident risks and will not alter care and activity levels
(private negotiations with respect to liability will efficiently make these levels optimal).
29 “The Economics of Nuclear Accident Law”, Michael TREBILCOCK and Ralph A. WINTER, International
Review of Law and Economics, June 1997, 215, p.2.
30 Ibidem, p. 17.
31 Ibidem, p. 2.
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dampens incentives to take precaution, and the second component of the Act, the channelling of
liability, exacerbates the inefficiency by magnifying the gap between the private and social costs
of an accident”32. Even though he agrees that legal channelling unfairly grants immunity to
nuclear suppliers, VANDEN BORRE considers that TREBILCOCK and WINTER´s
analysis does not sufficiently take account of all factors involved in legal channelling:
the number of parties to whom liability is channelled, the possibility for liable parties to
recover indemnifications from other parties and the extent to which ordinary tort law
remains applicable. In his opinion, the suppliers´ immunity does not so much derive from
the limits on the operator´s liability, but rather from the victims´ inability to invoke other
civil legal bases than the one that provides for legal channelling, as well as the operator´s
inability to recover compensated amounts from other parties. Even if the operator´s
liability were unlimited, in his opinion, suppliers would still remain immune33.
Yet VANDEN BORRE agrees with the said authors that channelling has a negative
effect on prevention . He judges that a full application of the “polluter pays”-principle,
with a possibility for victims to sue all players who contributed to a certain accident,
would generate incentives for these players to act as safely as possible in order to avoid
accidents and, consequently, to avoid liabilities.
The Harvard Report’s perception of safety issues was completely different when it created
the principle of legal channelling35. Even though it acknowledged that legal channelling
renders suppliers of nuclear material immune against third party liability claims, the
Harvard Report was of the opinion that this immunity would not induce suppliers to
neglect safety aspects. It considered that suppliers would aspire to a high reputation in
terms of quality for pure business reasons and that operators would choose the safest
suppliers as this would allow them to pay less insurance and speed-up the grant of their
licences. GOEDDE stresses, in line with the Harvard Report, that the concentration
of liability with the operator via legal channelling forces him to maintain the highest
standards of safety, deterring and preventing accidents36. By contrast, TREBILCOCK
and WINTER, cited above, are of the opinion that a liability system in which the
incentives of upstream suppliers are determined only through their interaction with the
nuclear operator cannot deliver adequate safety levels37.
ii) Avoid an escalation of nuclear insurance costs
The peculiarity of nuclear insurances is that nuclear risks are potentially catastrophic, i.e.
the risk per se has a low probability that is difficult to estimate, but its foreseen damages
are of an extreme magnitude, including environmental hazards of a potentially global
reach. This explains why it is difficult for insurers to quantify nuclear risks, especially
32 Ibidem, p. 2.
33 “Efficiënte preventie en compensatie van catastroferisico´s: Het voorbeeld van schade door kernongevallen”, Tom
VANDEN BORRE, in Energierecht 4, Antwerpen-Groningen, 2001, p. 700.
34 Ibidem, p. 699.
35 “International Problems of Financial Protection against Nuclear Risk”, Atomic Industrial Forum, Inc., 1959,
New York, p.57.
36 “In Search of a Civil Nuclear Liability Regime for North Korea”, Patricia GOEDDE, Asian Perspective, Vol.27
No.1, 2003, p.230.
37 “The Economics of Nuclear Accident Law”, Michael TREBILCOCK and Ralph A. WINTER, International
Review of Law and Economics, June 1997, 215, p.2.
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if one considers that there have been few representative precedents and that there are,
consequently, very few reliable statistics. It does, however, not imply that nuclear risks are
wholly uninsurable.
The Harvard Report held that legal channelling was a designed to avoid pyramiding
insurance costs38. Indeed, in the absence of legal channelling, victims would be able to
sue all parties involved in the nuclear accident and operators would be able to reclaim
indemnifications from other parties involved. This would induce all these parties to
take out insurance to cover their liability risk, making a multitude of parties insure one
and the same risk. Liability insurance premiums would likely increase and available
insurance capacity would probably drop, with no tangible benefit whatsoever to victims.
Moreover, these costly insurances would be reflected down the nuclear business chain
and accordingly make supplies, transports and all other nuclear services more expensive.
Building upon the conclusions of the Harvard Report, the principle of legal channelling
was held to facilitate financial coverage and secure available insurance capacity during
the negotiations of the Paris Convention39 and the Vienna Convention40. The Exposé
des Motifs to the Paris Convention states with regard to transport that “if the carrier is
to be liable he will have to obtain the necessary insurance coverage in respect of potentially
high liability, and this would result in increased transport charges for the operator. Transport
insurance ordinarily covers only the value of the goods transported, i.e., their loss or destruction,
and does not extend to damage which such goods may cause to third persons.” 41
The effects of channelling arrangements on insurance also explains why, in systems of
economic channelling, the operator is obliged to hold an “omnibus coverage” or “umbrella
insurance”, which covers other parties´ liabilities as well. The Harvard Report held, in this
respect, that, if an operator is required to hold a financial security covering himself and his
suppliers, “then the question of who is formally liable loses much of its practical importance” 42.
The question has frequently been raised whether legal channelling is indispensable to
prevent insurance premiums from escalating and to guarantee capacity or whether there
are other ways to ensure this. As early as 1963, when the Vienna Convention was being
negotiated, no less than 14 countries tabled an amendment claiming that suppliers also
had to take out insurance and that operators would be more inclined to compensate
victims if they knew that they could recover these sums from other players. They also
held that this would encourage suppliers to beef-up preventive measures against nuclear
accidents. However, this amendment did not prosper.
38 “International Problems of Financial Protection against Nuclear Risk”, Atomic Industrial Forum, Inc., 1959,
New York, p.18.
39 Revised text of the Exposé des Motifs of the Paris Convention, approved by the OECD Council on 16
November 1982, 15.
40 http://www.iaea.org/Publications/Magazines/Bulletin/Bull054/05405101719.pdf
41 Revised text of the Exposé des Motifs of the Paris Convention, approved by the OECD Council on
16 November 1982, 21. It should be observed that the channelling principle does not interfere with existing
international agreements in the field of transport. Hence, the victim of a nuclear accident occurring in the course
of transport may have a right of action against the operator under the nuclear liability conventions and against
the carrier under the transport conventions.
42 “International Problems of Financial Protection against Nuclear Risk”, Atomic Industrial Forum, Inc., 1959,
New York, p.57.
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For fullness, I observe that opinions on the issue were divided between the stakeholders
who responded to the consultation, irrespective of whether they were operators or
designers/constructors. Some stakeholders held that legal channelling increases premiums
and/or decreases capacity, whereas others held that legal channelling does not bear any
effect upon premium or capacity levels.
If third party liability is legally channelled towards the operator and if the latter is not
allowed to recover compensations from others, the operator will be the only party who
will need to take out insurance. It is this author’s view that the system then artificially
maintains insurance premiums low and avoids jeopardising insurance capacity. Some
authors are of the same opinion and consider that the insurance sector could perfectly do
without legal channelling if the insurance market were efficiently organised43. Moreover,
insurance capacity could be increased by operator pooling or other alternative mechanisms
(e.g. alternative risk financing, such as the transfer of liability risks to investment funds,
cash instruments, letters of credit, bank guarantees or state guarantees44).
iii) Encourage investment in the nuclear business
Another reason invoked by the Harvard Report to introduce legal channelling was that
it ensures the participation of the manufacturing industry in nuclear development. Proof
is that between 1954 and the coming into force of the 1957 Price Anderson Act, the
application of ordinary tort law to nuclear accidents in the US acted as a brake on nuclear
investments. The 1996 Moscow Nuclear Safety and Security Summit Report45 held, in a
similar line, that “without channelling liability to the operator, suppliers and manufacturers
would not contract with the nuclear industry because of the potential risks involved. Western
suppliers are reluctant to enter into significant nuclear project and safety upgrades, absent
adequate protection against legal action in the event of an accident.” The accession by Eastern
and Central European countries to the Vienna Convention was essentially recommended
in order to guarantee the application of legal channelling to the benefit of WesternEuropean investors.
This can be illustrated this with the example of the pullout of the US supplier General
Electric - whose steam turbine generator would ideally have been the model used for
the proposed Light Water Reactors (LWRs) in North-Korea - partly because it received
no full assurance from the responsible organisation, the “Korean Peninsula Energy
Development Organisation” (“KEDO”)46 that it would not be held liable for any damage
arising out of a nuclear accident in the absence of any Korean legislation on nuclear
43 “Channelling of Liability: A Few Juridical and Economic Views on an Inadequate Legal Construction”, Tom
VANDEN BORRE, in “Contemporary Developments in Nuclear Energy Law: Harmonising Legislation in CEEC/NIS”,
N.L.J.T. HORBACH (ed.), Kluwer Law International 1999, p. 38
44 An overview of these alternatives is to be found in the article “Alternative Financial Security for the Coverage of
Nuclear Third Party Liability Risks”,by Julia SCHWARTZ,presented at the Nuclear Inter Jura Congress of 2 Oct.2007.
45. 20 April 1996, http://www.g7.utoronto.ca/summit/1996moscow/background1.html
46 KEDO was originally founded in 1995 by Japan, South-Korea and the US to implement the 1994 US/
North-Korea agreement under which North-Korea agreed to freeze and dismantle its nuclear programme.
Many more countries joined in between 1995 and 2000. However, KEDO terminated the LWRs project in 2006
due to continuous failures of North-Korea to respect KEDO agreements.
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third party liability47. General Electric was particularly worried that North-Korea´s weak
power grid could damage the turbine, which in a worst-case scenario could trigger a
nuclear accident.
It is true that the encouragement of investment in nuclear business, as one of the main
reasons for legal channelling, is self-explanatory. No doubt has ever been cast on it. However, whilst it is understandable that a new industry sector requires some start-up aid, it
proves in this author’s view, difficult to reasonably justify this aid for over half a century.
According to VANDEN BORRE, the bargaining power of the American suppliers played
a more important role in the global acceptance of legal channelling than the protection
of victims or insurance considerations. “Channelling was therefore not introduced to protect
the victims of nuclear accidents, nor to reduce the insurance costs, but to protect the American
nuclear industry”48. He considers legal channelling to be deficient because, in his opinion,
it lacks any motivated conceptual foundation other than the necessity to protect the
American nuclear industry50. It should be noted, in this respect, that, at the time when
legal channelling was introduced globally, the European insurance sector also supported
the principle because it was not prepared to offer “umbrella insurances” under an economic
channelling scenario.
Finally, most designers/constructors who answered the stakeholder consultation held that
they would feel compelled to reduce or possibly suspend investments in nuclear energy
if liability would stop to be channelled towards the operator. Operators, however, were
divided. Some operators answered that they equally would feel compelled to reduce or
possibly suspend investments due to the reluctance of suppliers to supply nuclear material/
fuel, the reluctance of transporters to carry nuclear material/fuel to or from the nuclear
power plant, the reluctance of designers/constructors to design/build installations and
an exponential increase of insurance premiums. However, most operators held that the
elimination of legal channelling would not have any bearing on their activities. One of
them observed that smaller designers/constructors may be squeezed out of the market.
Nuclear Liability Regimes Without Legal Channelling
Even though the principle of legal challenging was introduced in the international
conventions under the impulse of the US industry, the US does not itself apply legal
channelling to its operators, nor is the US a party to the Paris or Vienna Conventions
imposing legal channelling onto its members. Instead, economic channelling is the rule
for US operators51 i.e. the operator bears all economic consequences of a nuclear accident
even though liability is not legally channelled towards him. This explains why the victims
47 This was also partly because the US Government adopted legislation which refused to indemnify American
exporters for nuclear liability. “GE Walkaway from KEDO Would Threaten Costly BOP Redesign”, Mark HIBBS,
Nucleonics Week, 30 November 2000.
48 “Channelling of Liability: A Few Juridical and Economic Views on an Inadequate Legal Construction”, Tom
VANDEN BORRE, in “Contemporary Developments in Nuclear Energy Law: Harmonising Legislation in CEEC/NIS”,
N.L.J.T. HORBACH (ed.), Kluwer Law International 1999, p. 25.
49 Ibidem, p. 38.
50 Ibidem, p. 39.
51 Price-Anderson Act of 1957, which was renewed for 20 years in 2005, i.e. until 2025.
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of the Three Mile Island Accident of 1979 did not only sue the Three Mile Island plant
operator, Metropolitan Edison General Public Utilities, but also its designer (Babcock
& Wilcox) and constructor (United Engineers and Construction-Catalytic) and why
Metropolitan Edison GPU, in turn, used its right of recourse and sued Babcock & Wilcox
(they settled out of court). To enable economic channelling, the US nuclear insurance
pools did not only cover the operator´s liability but also the designer´s and constructor´s
liabilities. When it signed the CSC as one of its first contracting states and subsequently
ratified it in May 2008, the US insisted on obtaining the assurance that the CSC would
not affect economic channelling by means of a “grandfather clause” 52.
Apart from the US, there are other countries whose domestic regimes do not provide
for legal channelling. The Russian Federation has signed the 1963 Vienna Convention
but has not ratified it as yet. Its domestic law – i.e. the Russian Civil Code and Russian
Federal Law on the Use of Atomic Energy of 1995 - leaves many areas unregulated53. It
seems, however, to provide for a non-exclusive (i.e. not channelled), but strict liability of
the operator.
In Europe, some countries have marked their opposition against legal channelling since the
very inception of the international nuclear liability conventions. Indeed, the introduction
of legal channelling in the Paris and Vienna Convention in the 60ies generated lengthy
debates on its suitability. During the initial debates of the Paris Convention, Germany,
Austria and Switzerland actively argued against the principle of legal channelling
and supported economic channelling instead. However, the final version of the Paris
Convention upheld legal channelling, principally because the European insurance sector
was not willing to offer “umbrella insurances”54. That is why some Member States –
Austria, Germany and Greece – decided to articulate a reservation to the Convention
(“reservation of the right to provide, by national law, that persons other than the operator may
continue to be liable for damage caused by a nuclear incident on condition that these persons
are fully covered in respect of their liability, including defence against unjustified actions, by
insurance or other financial security obtained by the operator or out of State funds.”) When
the provisions of the Convention had to be transposed into domestic law, many German
authors also expressed their scepticism on legal channelling.
An initial draft version of the text of the Vienna Convention of 1963 provided for economic
channelling. Ultimately, however, the final text of the Vienna Convention endorsed
legal channelling. This explains why 14 contracting parties tabled a joint amendment,
according to which the operator would not only have a right of recourse if the nuclear
52 A grandfather clause in a legal instrument exempts those already involved in a regulated activity or business
from the new regulations established by this legal instrument. Whereas the CSC´s Annex obliges its contracting
parties who are not members of the Paris Convention or Vienna Convention to ensure that its national
legislation is consistent with the Annex, which comprises legal channelling, Article 2 of the CSC´s Annex
contains a tailor-made grandfather clause exempting the US from this obligation as regards legal channelling
and allowing it to hold onto its economic channelling.
53 “Nuclear liability in the Russian Federation: the problem of indemnities”, Olga SUPATAEVA and Elena
VASSILIEVA, Institute of Law, Russian Academy of Sciences.
54 “Efficiënte preventie en compensatie van catastroferisico´s: Het voorbeeld van schade door kernongevallen”, Tom
VANDEN BORRE, in Energierecht 4, Antwerpen-Groningen, 2001, p. 259.
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accident was caused intentionally, but also if it was due to a fault by another player55. This
amendment was, however, rejected. The issue of whether to apply legal channelling or not
was also heavily debated during the negotiations of the CSC. As mentioned above, the
CSC ended-up requiring contracting states to provide for legal channelling, but made an
express exception for the US.
Finally, a special reference should be made to Austria. Even though legal channelling
had been the rule in Austria since 1964, a new Austrian nuclear third party liability law
– the “Atomhaftungsgesetz”56 – entered into force in 1999. This new law abolished legal
channelling, which it considered to act against the interests of victims of nuclear accidents
and to remove any incentives from suppliers to guarantee maximum safety. It allows
victims to indistinctly sue the operator, carriers, suppliers, designers, constructors or any
other party involved in a nuclear accident and does not restrict civil liability grounds.
In this sense, it stipulates that ordinary tort law is maintained and expressly states that
victims can sue suppliers57. This new law also altered jurisdictional forum rules (to ensure
that an Austrian court has jurisdiction and Austrian law applies if damage occurs in
Austria, regardless of where it was caused) and introduced a regime of unlimited liability
with very limited exceptions (e.g. situations of armed conflict, hostilities, civil war or
insurrection do not discharge the operator or carrier, who should have taken adequate
precautions to anticipate such events). This new law needs to be placed in the context of
Austria´s anti-nuclear state policy. In Austria, the operation of commercial nuclear power
plants has been prohibited by law following a referendum58. This implies that Austria´s
interest primarily relates to environmental, health and safety concerns arising from
nuclear power plants in neighbouring countries (Czech Republic, Germany, Hungary,
Slovak Republic, Slovenia and Switzerland) and essentially comprises potential victims
of a nuclear accident59. The law has been held to target, in particular, the nuclear power
plants in the neighbouring Czech and Slovak Republic. It puts the Czech and Slovak
operators of nuclear power plants, as well as the suppliers and transporters working for
these plants, at risk of third party liability in Austria in the event of a nuclear accident,
forcing them to take out adequate insurance60.
Other Industries
The concept of legal channelling saw the light on the nuclear scene in 1959, when it was
introduced in the Paris Convention of 1960. It has subsequently been exported to other
55 Amendment CN-12/CW/92 by Argentina, Brazil, Colombia, Greece, the Philippines, Indonesia, Iran, Lebanon,
Mexico, Morocco, Austria, Portugal, Spain and Vietnam.
56 Bundesgesetz über die zivilrechtliche Haftung für Schäden durch Radioaktivität (Atonhaftungsgesetz) 1999,
BGBI I Nr.170/1998 (as amended by BGBI. I Nr. 98/2001 and BGBI I Nr. 33/2003).
57 Article 16. The action will be dismissed if the defendant supplier can prove that an action against the operator
will lead to a decision within a reasonable period of time, that this decision can be enforced, and that there are
sufficient funds available to ensure compensation on behalf of the operator. If this assumption proves false, the
case against the supplier can be reopened. This provision is intended to ensure that responsibility for nuclear
damages stays primarily with the operator, who is in the best position to prevent damage and to provide
insurance if damage occurs.
58 Austria only has a few research and pilot plants.
59 “Regulatory and Institutional Framework for Nuclear Activities, Austria”, Nuclear Legislation in OECD Countries,
NEA (OECD), 2003.
60 “In Search of a Civil Nuclear Liability Regime for North Korea”, Patricia GOEDDE, Asian Perspective, Vol.27
No.1, 2003, p.238.
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legal domains, e.g. maritime and environmental law. Liability regimes in these domains
commonly channel liability for damage resulting from dangerous activities to the entity
undertaking these activities. Similarly to nuclear third party liability, channelling in these
domains has to be considered in the context of a quid pro quo-arrangement aimed at
striking a balance between the victims’ interests, on the one hand, and the interests of the
operator, on the other hand. Channelled liability always goes hand-in-hand with strict
liability (even though strict liability does not necessarily involve channelled liability).
Moreover, the operator´s liability is usually limited to a fixed amount (based on the risk
posed by the dangerous activities) and victims are only allowed to file claims against him
for a limited period of time. In exchange for these limits, operators are required to secure
and maintain an insurance or other financial guarantee corresponding to their limited
liability. These systems are often created because unlimited liability to be invoked by
victims for an indefinite period would render the operator´s activities uninsurable. Above
the limits, supplementary layers of compensation (by governments or funds) generally
address excess damage or loss.
However, there is a striking difference between legal channelling in the maritime
or environmental conventions, on the one hand, and legal channelling in the nuclear
third party liability conventions, on the other hand. In none of these domains is legal
channelling as far-reaching as in nuclear liability law. Indeed, even though the maritime
and environmental conventions channel liability exclusively towards a single party or to
several parties (in the latter case, the liable party varies according to the timing of the
damage), none of these conventions prevents the party to which liability is channelled
to use his right of recourse to recover the compensation from any other party. This is
a major difference from nuclear third party liability, which bans, as a rule, any right of
recourse of the operator, unless otherwise agreed upon by contract. Except for the right
of recourse, the remaining pattern of the regimes is quite similar to nuclear third party
liability: channelling (with the usual exceptions for situations of war, armed conflict, etc.,
on the one hand, and intentional damages, on the other hand), strict liability, limits on
the amount61 and time of liability and a corollary compulsory insurance. The fact that
all these channelling regimes also limit the liability amount of the operator confirms
the suggestion that, in quid pro quo-packages, liability limits are the main concession
in exchange of channelling. In the European Directive on Liability for Environmental
Damages62, which aims at establishing an EU-framework for almost all polluting and
damaging activities except nuclear activities63, liability is not channelled to the operator
whose activity causes environmental damage. Accordingly, the operator´s liability is also
unlimited in amount. However, this did not prevent the Directive from imposing strict
61 Except for the International Convention on Civil Liability for Bunker Oil Pollution Damage of 2001 (IMO),
which does not provide for limits but allows a ship-owner or his insurer to limit liability under applicable
national or international regimes, e.g. convention on limitation of liability for maritime claims 1976, amended by
its 1996 Protocol.
62 Directive 2004/35/EC of the European Parliament and of the Council of 21 April 2004 on environmental
liability with regard to the prevention and remedying of environmental damage.
63 The Directive had to enter into force in all EU Member States by April 2007, but some Member States have not
yet implemented the directive in their national law.
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liability for some per se risky activities64. Furthermore, the Directive does not expressly
oblige operators to take out a financial security, but requires Member States to do so.
The main maritime and environmental liability regimes channelling liability are listed
as follows:
::
		
		
		
		
::
		
		
		
		
		
::
		
		
		
		
		
		
::
		
		
		
		
		
		
::
		
		
		
		
		
::
		
		

The International Convention on Civil Liability for Oil Pollution Damage
(CLC) of 1969 (IMO), which entered into force in 1975 and has since been
amended by several protocols, channels liability for oil pollution damage
resulting from maritime casualties involving oil-carrying ships to the registered
owner of the vessel;
The Basel Protocol on Liability and Compensation for Damage Resulting from
Transboundary Movements of Hazardous Wastes and their Disposal of 1999
(UN), which has not yet entered into force, channels liability for damages
resulting from hazardous waste and waste disposal to notifiers, importers,
exporters, re-importers and disposers of hazardous and illegal waste according
to the moment in time when the damage occurred;
The Convention on Civil Liability for Damage Caused During Carriage of
Dangerous Goods by Road, Rail and Inland Navigation Vessels of 1989
(UNECE), which has not yet entered into force, channels liability for damage
caused by dangerous goods during their carriage to the carrier of the said
goods, unless the latter had not been made aware of its dangerous nature by the
consignor or unless the damage occurred during (un)loading under the sole
responsibility of a consignor, consignee or other party;
The Protocol on Civil Liability and Compensation for Damage Caused by
the Trans-boundary Effects of Industrial Accidents on Trans-boundary Waters
to the 1992 Convention on the Protection and Use of Trans-boundary
Watercourses and International Lakes and to the 1992 Convention on the
Trans-boundary effects of industrial accidents of 2003 (UNECE), which has
not yet entered into force, channels damage caused by industrial installations
on international watercourses to the operators of these installations;
The International Convention on Liability and Compensation for Damage in
connection with the Carriage of Hazardous and Noxious Substances by Sea of
1996 (IMO), which has not yet entered into force, channels liability for
damage deriving from the carriage of hazardous and noxious substances to the
ship-owner, unless he had not been made aware of its dangerous nature by the
shipper or unless there was negligence or fault Government; and
The International Convention on Civil Liability for Bunker Oil Pollution
Damage of 2001 (IMO) channels liability for pollution damage caused by any
bunker oil on board or originating from the ship to the ship-owner.

Finally, this author observes that service contracts between operators and designers or
constructors in the offshore oil and gas industry (e.g. platform and pipeline engineering,
procurement, construction and installation “EPCI” contracts) often contain mutual hold64 For all other activities, it provides for fault-based liability.
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harmless clauses with respect to damage that they could cause to each other (“knock-forknock indemnities”) for similar reasons as legal channelling (avoiding lengthy and complex
proceedings and containing insurance costs). These mutual hold-harmless clauses are,
however, also used in some cases to allocate third party liability between each other (either
on a strict or on a fault basis), implying the need for both the operator and the designer or
constructor to take out third party liability insurance65.
Sustainability of Legal Channelling.
The question arises whether legal channelling is still sustainable in a “mature”
nuclear sector, which currently faces massive technological challenges at the dawn of a
nuclear renaissance.
Is legal channelling still justified as “start-up” aid now that nuclear energy is not a
“new” energy source anymore?
It is understandable that, when nuclear energy was launched for the first time, the
application of full tort liability was considered to be a threat, which would hold up
the development of this new, unacquainted source of energy. It was therefore sheltered
from the full consequences of tort claims66. However, nuclear energy has grown out of
its infancy. “While the argument that nuclear risk is exceptional and thus requires a special
liability regime may have been valid when the risk first emerged in the 1950ies, the question
arises whether these arguments are still valid today.”67
In the 50ies, estimating risks for nuclear activities was, indeed, problematic. However, according
to VANDEN BORRE68, the insurance sector has since gained considerable expertise on the
risks involved in nuclear energy. Moreover, insurers do not necessarily need a statistically
perfect estimation in order to be able to insure a risk. When facing ambiguity, they have the
possibility of charging an additional “risk premium” to take due account of their uncertainty.
The main problem for insuring nuclear risks is the lack of insurance capacity. In the US, this
has been partly remedied by the creation of insurance pools allowing for a broader capacity.
Yet in Europe, nuclear insurance pools have organised themselves along national lines. This
implies, in the first place, that the insurance pools do not fully exploit all potential capacity
and, secondly, that operators cannot make the most of competition between insurers to their
benefit. An alternative way of generating additional capacity, besides insurance pools, is operator
pooling, i.e. a mutual mechanism by which nuclear operators spread their risks amongst each
other through a pool, to which each of them contributes in the event of a nuclear accident.
Moreover, as mentioned earlier, there are alternative mechanisms to broaden capacity.
It is understandable that a new industry sector requires some start-up aid. However, it
is, in this author’s opinion, doubtful that such start-up aid can reasonably be justified for
over half a century.
65 “Who is to blame? Allocating Liability in Upstream Project Contracts”, Toby HEWITT, in Journal of Energy &
Natural Resources Law, 2008, Vol.26 Nr. 2, p.180-183.
66 “Civil Liability of the Nuclear Industry”, Maria LEE, in Journal of Environmental Law, 2000, Vol. 12, No.3, 317.
67 “The Civil Liability of European Nuclear Operators: Which Coverage for the New 2004 Protocols? Evidence from France.”,
Michael FAURE and Karine FIORE, in Int. Environ. Agreements (2008) 8, 227-248.
68 “Efficiënte preventie en compensatie van catastroferisico´s: Het voorbeeld van schade door kernongevallen”, Tom
VANDEN BORRE, in Energierecht 4, Antwerpen-Groningen, 2001, p. 699.

356

Is legal channelling still justified in the context of evolving nuclear technology?
Evolving nuclear technology from GEN I to GEN IV.
In the fifties and the sixties, the first generation of commercial nuclear power plants was
developed. These nuclear power plants were given the name of “first generation” or “GEN
I” power plants (e.g. the decommissioned boiling water Fermi I-reactor (BWR) in the
US). Very few of them are still operating today (e.g. the Oldbury and Wylfa Magnox
reactor sites in the UK).
The majority of commercial nuclear power plants that are currently operating are plants
of the “second generation” or “GEN II” plants. The most popular GEN II design is the
Pressurized Water Reactor (PWR), followed by the Boiling Water Reactor (BWR) and the
Pressurized Heavy Water Reactor (PHWR or CANDU). Less widely-spread designs include
the Reaktor Bolshoy Moshchnosti Kanalniy (High Power Channel Reactor or RBMR), the
Gas Cooled Reactor (GCR), the Advance Gas Cooled Reactor (AGCR), the Liquid Metal
Fast Breeder Reactor (LMFBR) and the Aqueous Homogeneous Reactor (AHR)69.
However, Japan has already started operating an entirely new generation of power plants,
with different reactor design, instrumentation and control systems, and distinct humansystem interfaces. This new generation of nuclear power plants is commonly called
“advanced”, “third generation” or “GEN III”70 . They are characterised by improved fuel
technology (burnable absorbers to extend fuel life and higher burn-up levels to reduce both
fuel use and waste), superior thermal efficiency, passive safety systems71 and standardised
design for each type so that licensing is accelerated, construction time is reduced, while
capital investment and maintenance costs are limited. Moreover, they are designed to
produce less core damage frequencies than GEN II-models and to offer higher resistance
to aircraft impacts. Their designs are technologically more complex but strive towards
simplification and user-friendliness72.
GEN III-designs have been operative in Japan since 1996 and are being considered for
near-term deployment in the rest of the world. The GEN III-reactors operated in Japan
are a type of Light Water Reactors (“LWR”), namely Advanced Boiling Water Reactors
(ABWR). In the US, GEN III-reactors are only at a design stage, e.g. the Advanced
Pressurized Water Reactor (APWR), the Advanced Passive AP-600 reactor and the
System 80+ reactor. In Europe, they are already at a construction stage. Indeed, GEN
III European Pressurized Water Reactors (EPR) are currently under construction in
Finland (Olkiluoto) and France (Flamanville)73. Besides, Romania plans to build an AES
(Atomnaja Electrostancija)-92 Pressurized Water Reactor. Korea is essentially developing
the GEN III APWR AP-1400. In Russia, several GEN III designs have been developed,
mainly APWRs, e.g. the advanced generation of Voda-Vodyanoi Energetichesky Reactors
69 “Keeping the Lights on the Revival of Nuclear Energy for our Future”, Jacques BOUCHARD, GIF Chairman,
American Association for the Advancement of Science Annual Meeting, February 2009.
70 “Generation III of Nuclear Reactors”, Martin TITKA, AREVA NP Controls, Bratislava for Young Generation at
NUSIM 2008 in Častá Papiernička, http://www.snus.sk/nusim2008/Nusim%202008/Titka_NUSIM.pdf.
71 Traditional reactor safety systems are ‘active’ in the sense that they involve active controls or operational
intervention. Passive systems function without operator control and despite any loss of auxiliary power.
72 “Advanced Nuclear Power Reactors”, WNA, June 2009, http://www.world-nuclear.org/info/inf08.html
73 EPRs are planned for construction in China.
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(VVER), such as the AES-92 and AES-2006 designs. India is also developing an Advanced
Heavy Water Reactor (AHWR).
Some GEN III- designs are called “GEN III+” because they offer even higher levels of
safety and economics than regular GEN III-reactors74. “GEN III+”-designs include, in the
US, the Economic Simplified Boiling Water Reactor (ESBWR), the AP-1000 Reactor,
the International Reactor Innovative & Secure (IRIS) power plant and the Advanced
Pressurized Water Reactor (APWR). In Europe, GEN III+ designs include the Simplified
Boiling Water Reactor SWR-1000 and the Boiling Water Reactor BWR90+. Canada
is developing an advanced generation of Heavy Water Reactors, based on its CANDU
design, e.g. the CANDU-9 design, the Advanced CANDU Reactor (ACR)-1000 and
the CANDU X-design. Reference should also be made to the High-Temperature GasCooled Reactors, such as South-Africa´s Pebble Bed Modular Reactor (PBMR) and
the US´ Gas Turbine-Modular Helium Reactor (GT-MHR). Finally, India, Russia and
Japan are developing Fast Neutron Reactors, e.g. the Japan Standard Fast Reactor ( JSFR)
and the Russian BN-600 and BN-800.
Meanwhile, researchers are in the process of developing an even more innovative
generation of power plant designs given the name of “fourth generation” or “GEN IV”plants. They are at a concept stage and will not be operational before 2030, except for
the New Generation Nuclear Plant (NGNP, a Very High Temperature Reactor which is
planned to be completed by 2021). Research on GEN IV-designs was officially started by
the Generation IV International Forum (“GIF”). GEN IV systems are expected to excel
in safety, reliability and proliferation resistance, to minimise waste and natural resource
utilisation, to decrease construction, operation and maintenance costs, to reduce core
damage risks and to eliminate the need for offsite emergency responses75.
GEN IV-reactors include a large diversity of reactor types76. However, the most promising
designs are, on the one hand, the thermal reactors – e.g. the Very High Temperature Reactor
(VHTR), the Supercritical Water-Cooled Reactor (SCWR) and the Molten Salt Reactor
(MSR) – and, on the other hand, the fast reactors – e.g. the Gas-Cooled Fast Reactor (GFR),
the Sodium-Cooled Fast Reactor (SFR) and the Lead-Cooled Fast Reactor (LFR)77.
In sum, the development of GEN III and GEN IV-designs is more than an ordinary
technological improvement. It represents a turning point in the history of nuclear
74 GIF Annual Report 2007, http://nuclear.gov/genIV/neGenIV1.html.
75 “Basis for the Safety Approach for Design & Assessment of Generation IV Nuclear Systems, Revision 1”, Risk and
Safety Working Group of the Generation IV International Forum, GIF/RSWG/2007/002, OECD, 24
November 2008, p.3.
76 “A Technology Roadmap for Generation IV Nuclear Energy Systems”, GIF002-00, US DOE Nuclear Energy
Research Advisory Committee, 2002 http://nuclear.energy.gov/genIV/documents/gen_iv_roadmap.pdf;
“Generation IV Nuclear Energy Systems, How they got here and where they are going”, David J. DIAMOND,
Brookhaven National Laboratory, presentation to the University of Tennessee, 30 April 2003, http://www.engr.
utk.edu/nuclear/colloquia/slides/Gen%20IV%20U-Tenn%20Presentation.pdf; “Science or Fiction - Is there a
Future for Nuclear?”, Antonia WENISCH and Richard KROMP (Austrian Institute of Ecology) and David
REINBERGER (Viennese Ombudsoffice for Environmental Protection), Vienna, November 2007.
77 “Opciones de futuro y tecnologías en desarrollo”, Emilio MINGUEZ TORRES, Seminario UIMP “Retos
Energéticos en el siglo XXI: la energía nuclear como parte de la solución”, July 2005,
http://www.foronuclear.org/pdf/emiliominguez.pdf
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technology. Changes in safety, economics, job definition of the operating staff, etc. are
likely to be reflected at a legal level, in contracts or legislation.
Increased complexity of technology
The increased complexity of the new reactor technologies is best illustrated by an example.
GEN III Pebble Bed Modular Reactors (PBMR) are technologically superior to earlier
generation reactors. They are designed to maximise nuclear fuel efficiency and reliability
and to minimise high-level waste. They operate at higher temperatures, higher neutron
flux levels, longer irradiation periods, etc. and require therefore resistant core material and
fuel as well as accurate thermal-hydraulic tools. They may have all of their supporting
machinery fail and will not crack, melt, explode or spew hazardous waste. They will simply
go up to a designed idle temperature and stay at that temperature. In other words, the
reactor vessel will radiate heat, but the vessel and fuel spheres will remain intact and
undamaged, allowing for the machinery to be repaired or fuel to be removed.
It is noteworthy that some of the PBMR-improved performances and safety designs are
based upon past experience. The PBMRs are, for example, intentionally operated above
250°C annealing temperature of graphite to avoid fires like the 1957 Windscale (now
Sellafield, UK) accident, where the reactor caught fire because of the accumulation of
energy in the graphite (see below, 5.3).
Interestingly, all operators and designers/constructors who responded to the survey
affirmed that design certification minimises design flaws/errors, but is unable to
completely avoid them. In other words, design errors can emerge in certified designs.
They highlighted, furthermore, the lack of standards. As expressed by TREBILCOCK
and WINTER, “designers, suppliers and subcontractors are subject to regulatory restrictions
on designs but are not regulated directly. The assurance of safety in the provision of supplies and
services from these other parties is the responsibility of the nuclear operator.” 78
Given the increasingly complex designs of the new generations of nuclear power plants,
it is, in this author’s view, both legally and realistically incorrect to maintain the heavy
burden of legal channelling upon the nuclear power plant´s operator in the long run.
There is no doubt that the operator needs to master general knowledge about the design
of the nuclear power plant that he exploits. However, the levels of sophistication of new
generation designs may only allow for a correct understanding at an expert architectengineer level. To the extent that design knowledge becomes more hermetic, it will be
hard to sustain the operator´s liability for risks he is not aware of or, even worse, for risks
he is incapable to perceive. It is therefore likely that new generation designs will entail
structural changes in the nuclear industry, ranging from the recruitment by the operator
of specialised in-house engineers to allow him to obtain a full picture of design-related
issues (design maintenance requirements, need for periodic design changes, designrelated risks, etc.) to vertical integration of operators with designers to fill this emerging
intelligence gap.
78 “The Economics of Nuclear Accident Law”, Michael TREBILCOCK and Ralph A. WINTER, International
Review of Law and Economics, June 1997, p.16.

359

Longer lifetime of reactors
Whereas the maximum lifespan of a nuclear power plant is determined by the duration
of the operating licence, plant owners base their plant´s lifespan considerations on its
optimal lifespan, i.e. they close a plant as soon as the expected discounted value of future
operating profits falls below the costs of decommissioning79. Their lifespan considerations
are, in other words, not based on technical limitations as in the regulator´s analysis but on
economic grounds from a purely private perspective.
Most of today´s nuclear power plants are GEN-II, based on technology of the ´70ies, and
were designed for 30 or 40-year operating lives. GEN III-reactors have a longer operating
lifetime, typically of 50 to 60 years80. The lifetime of GEN IV-reactors is expected to be
even longer.
Furthermore, the lifespan of the existing GEN-II plants is often extended. In the US,
the life of almost all existing reactors is expected to be extended from 40 to 60 years,
following major upgrading investments. In 1996, the Russian federal Nuclear Agency
(Rosatom) decided to extend the lifespan of the nuclear power plants operated by the
Russian state monopoly Rosenergoatom, which were originally designed for 30 years,
with 15 additional years. In 2003, a report of the European Parliamentary Technology
Assessment examined the remaining working life of the existing GEN II-nuclear power
plants in France and raised the question whether their design lifespan of 30 years should
be extended81. The report concluded that an extension with 10 additional years or more
was likely to be viable for the majority of France´s 58 nuclear reactors, both from a safety
and economic perspective, but that separate decisions had to be taken on the extension
and necessary refurbishment of each individual reactor.
In the current operation of the existing GEN II-reactors, design changes already require
ongoing regulatory processes, involving a continuous reassessment of safety protocols
and design monitoring. Some components simply wear out, corrode or degrade to a low
level of efficiency and need to be replaced, e.g. steam generators, which usually need to be
replaced after 30 years, irrespective of the reactor´s lifespan. Other components become
obsolete, e.g. older reactors, which have analogue instead of digital instruments. Finally,
the properties of some materials degrade with age, consequently requiring periodic
reviews and regular upgrades.
If reactors have a longer lifespan – i.e. in the cases where GEN II-reactors´ lives have been
extended and in the event of new GEN III- and GEN IV-designs with typically longer
lives – a single reactor will experience more frequent design changes over its lifetime
to remedy ageing. The reactor will also experiment increased operational staff changes
over its lifetime. The increasingly longer lifetime of a nuclear power plant contrasts
with the speed at which design technology evolves and changes (design technology will
79 “On the Optimal Lifetime of Nuclear Power Plants”, J. RUST and G. ROTHWELL, in Journal of Business &
Economic Statistics, American Statistical Association, 1997, vol. 15(2), p.195-208.
80 WNA World Nuclear – Advanced Nuclear Power Reactors, www.world-nuclear.org/info/info08.html
81 “The Working Lifetime of Nuclear Power Plants and New Types of Power Reactors”, Christian BATAILLE and
Claude BIRRAUX, EPTA, May 2003.
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likely evolve even more rapidly if nuclear renaissance becomes a reality). This contrast
has been highlighted by the US NERAC: “Looking forward to the future continued rapid
improvement in information technologies, computers and instrumentation is anticipated.
However, the very short inherent time scale of product development and obsolescence in digitalbased technology and instrumentation (about 18 months) contrasts with the multi-decade
lifetime and investment-recovery period characteristic of a nuclear plant.” 82
Consequently, whereas, at the time of GEN I-technology, designers would deliver the
reactor that they had conceived as a “one-off ” supply, this will unlikely be the case when
supplying GEN III and GEN IV-technology, where recurring design changes and
adjustments will require a more steady involvement of the designer. It is to be foreseen
that the likely need for frequent interventions in the reactor´s design over its lifetime will
probably also trigger a major involvement of the initial designer throughout the reactor´s
life or, at least, alter the original designer´s relationship with the plant´s operator. This,
added to the higher complexity of the reactor designs and the resulting lesser capability
by the operator to fully master the nitty-gritty of the designs (see above), may gradually
drive operators to question the heavy burden of their exclusive liability towards the
victims of a nuclear accident. In sum, this author believes that the plants´ longer lifetimes
will pose new challenges to both the designer´s and the operator´s professions. The
IAEA´s INSAG-16 Report83 acknowledges this as follows: “Extension of plant operating
lifetimes, decommissioning, the introduction of new technology and ageing of the workforce all
pose unique challenges in the area of human performance. We must be prepared to understand
these challenges and to develop means to measure, monitor and trend organizational and
management performance with regard to safety as well as individual human performance.”
Modified job description of the operating staff
GEN III- and GEN IV-power plants are expected to produce benefits as regards
safety, reliability and economies of scale through their multiple advances in information
technology, sensors, instrumentation, controls, communications, simulation and numerical
models. The US Nuclear Energy Research Advisory Committee (“NERAC”) states the
following in this respect: “Detailed, timely and accurate measurements of performance can
improve safety and economics by allowing operations and maintenance to be fact-based and
by eliminating unneeded margins. Thoroughly validated simulation codes and sophisticated
databases would make it possible for the experience and wisdom learned across the industry and
throughout the plant´s life to be used in real time to support design, operations, maintenance
and decommissioning decisions.”84 However, as correctly underlined by NERAC, these
technological advances involving a higher degree of automation will also alter the role of
the operating staff working at the nuclear power plant.
Indeed, the role of operating staff at GEN III- and GEN IV-nuclear power plants will
significantly differ from their role at the currently operational GEN II-plants because
82 “Long-Term Nuclear Technology Research and Development Plan”, Nuclear Energy Research Advisory
Committee (NERAC), Subcommittee on Long-Term Planning for Nuclear Energy Research, June 2000.
83 “Maintaining Knowledge, Training and Infrastructure for Research and Development in Nuclear Safety”, Report by
the International Nuclear Safety Advisory Group, IAEA, 2003, p.6.
84 “Long-Term Nuclear Technology Research and Development Plan”, Nuclear Energy Research Advisory Committee
(NERAC), Subcommittee on Long-Term Planning for Nuclear Energy Research, June 2000.
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GEN III- and GEN IV- plants (i) rely upon a distinct concept of operations (e.g.
PBMR-operators will be able to simultaneously control various modules operating in
different states from a single control room; GEN IV-reactor operators will monitor online
refuelling in one module with other modules in normal operating states), (ii) use digital
instead of analogue instrumentation and control technology (these digital systems will
monitor equipment in a sophisticated manner, carry out both diagnostic and prognostic
functions, implement advanced control algorithms – e.g. fuzzy logic algorithms – and
provide more and different forms of automated systems, which will interact in a different
way with the plant personnel); and (iii) employ computer-based human-system interfaces
in sit-down workstations, as opposed to GEN II-control boards that operators at present
monitor physically, checking the switches, handles, indicator lights, etc. and using paper
procedures85. Moreover, design and design maintenance of GEN III- and GEN IV- power
plants will use new technological tools, e.g. computer simulation and virtual reality.
Because of their technological differences, the human factor – i.e. the interface between the
plant´s machinery and its personnel86 – in GEN III – and GEN IV – nuclear power plants
will be engineered in a way that differs from current practice in GEN II-installations.
These new designs rely upon an increased level of automation and passive safety features
and improve the man-machine interface (e.g. fibre optics) in order to render their
technology operator-friendly and accordingly minimise human errors87. If an abnormal
situation occurs, new generation technology will automatically respond to this abnormal
situation, whilst the operating staff will benefit from a “grace period” to carefully assess
the abnormal event and overall status of the nuclear power plant, and to decide to initiate
action where appropriate. Hierarchical alarm displays will ease the personnel´s functions.
Also, passive safety features – i.e. the capability of new generation-reactors to function
in black-out situations – will tend to reduce the personnel´s active involvement and to
improve the plant´s reliability88.
Furthermore, different training and qualification requirements will be set out for nuclear
power plant personnel (nuclear engineers, reactor operators and health physicists).
Training courses for operators will not focus anymore on enabling them to actively control
the reactor, but on enabling them to by-pass automated systems in the event of a system
failure89. Also, new forms of training will probably be relied upon, such as distributed
training, embedded training and virtual reality90.
85 “Human Factors Considerations with respect to Emerging Technology in Nuclear Power Plants”, J. M. O´HARA, J.C.
HIGGINS and W.S. BROWN (Brookhaven National Laboratory), R. FINK (CDF Services, Inc.)
and J. KRAMER, J. PERSENSKY, P. LEWIS and A. SZABO (US NRC), NUREG/CR-6947, BNLNUREG-79828-2008, October 2008, p.1-2.
86 NEA Issue Brief: “An Analysis of Principal Nuclear Issues”, No.2, January 1988, NEA (OECD).
87 It should be noted that, since 1983, a NEA Group of Experts on Human Error Data and Assessment analyses
human thought-processes and their interaction with nuclear power plant infrastructure.
88 “Advanced Reactors: Safety and Environmental Considerations”, L. KABANOV, J. KUPLITZ and C.A.
GOETZMANN, IAEA Bulletin, 2/1992. p.34.
89 “Insights into the Role of the Operator in Advanced Reactors”, J. PERSENSKY, Paul LEWIS and John O´HARA,
“Human Factors: General”, in “Transactions of the American Nuclear Society” 2005, vol. 93, p. 138.
90 “Examining Concept of Operations in Future Plants”, John M. O´HARA, James HIGGINS and William
BROWN (Brookhaven National Laboratory) and Joel KRAMER and J. PERSENSKY (US NRC), presented
at the 4th International Topical Meeting on Nuclear Plant Instrumentation Control and Human Machine
Interface Technologies, Columbus (Ohio), 19-22 September 2004, p.6.
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The Brookhaven National Laboratory and the US Nuclear Regulatory Commission
(“NRC”) came to a similar conclusion.They consider that the advances in reactor technology,
instrumentation and control technology (e.g. smart sensing, automated monitoring and
diagnostic systems) and computation/simulation capabilities of GEN IV-designs will
not only improve economic competitiveness, reliability and safety, but also significantly
change the plant concept of operations, including the relative roles of human and system
resources in plant monitoring and control, the design of human-system interfaces (“HSI”)
and the tools provided for personnel to plan, interact with each other and accomplish their
tasks91. In this context, a NRC-sponsored study drafted a list of potential research issues on
the human factors engineering aspects of the integration of new technology into nuclear
power plants. 5 main issues recurrently surfaced: (i) GEN IV-designs are more complex to
operate and maintain for nuclear power plant personnel (e.g. “intelligent” machinery with
increased sensing abilities and automation of cognitive activities); (ii) personnel plays a
different role in GEN IV-plants with more and new forms of automation; (iii) GEN IVplants attempt to minimize and manage human error throughout their lifecycle in a faulttolerant design strategy; (iv) the diverse and evolving nature of GEN IV-designs requires
technology-neutral and flexible evaluation processes and (v) GEN IV-plants are designed
and constructed bearing in mind the possibility of technological changes throughout their
lifecycle92. A perfect illustration of the new forms of automation is the introduction of
“breakpoint automation”: a task is divided into a sequence of steps; operators authorise
automation to begin a step and monitor progress; after completion of this step, automation
stops (breakpoint) so operators can determine whether it is acceptable to proceed with
the next step of the sequence93. Another example is “dynamic automation”, which means
that either the personnel or the automated system carries out a task depending on the
operational situation (low priority tasks are automated when operators are expected to
focus on high priority functions).
Finally, the level of automation is generally expected to increase and automated machinery
is expected to carry out tasks that were typically executed by the plant personnel, e.g. analysis
of off-normal conditions. This will require the involvement of intelligent machinery, the
use of which is only beneficial if it outweighs the operator´s burden of supervising the
machinery as well as the risks of complacency (when personnel’s confidence in automation
results in a failure to properly monitor its performance). Therefore, a systematic approach,
taking account of both new technology and human factors needs to be adopted. The
same applies to computer-based procedures, which, although technologically advanced,
may impede the operator from obtaining a clear overall picture of the nuclear power
plant (e.g. screenview and scrolling may make flow-chart analysis less easy and visually
fatiguing)94. However, in the absence of any prior experience other than probabilistic and
deterministic safety assessments, tests and full-scale demonstrations, it is to be expected
91 Ibidem, p.1-2.
92 “Human Factors Considerations with respect to Emerging Technology in Nuclear Power Plants”, J. M. O´HARA, J.C.
HIGGINS and W.S. BROWN (Brookhaven National Laboratory), R. FINK (CDF Services, Inc.)
and J. KRAMER, J. PERSENSKY, P. LEWIS and A. SZABO (US NRC), NUREG/CR-6947, BNLNUREG-79828-2008, October 2008, p.43.
93 Ibidem, p.17.
94 Ibidem, p.18-19.
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that some features of GEN IV–designs – meant to be simpler – will not always sort the
desired effects from a human factors engineering perspective.
GEN IV-designs are expected to be less complex and more “error-tolerant”. Also, through
improved plant automation, GEN IV-systems will reduce reliance upon human actions
during critical phases of postulated accident conditions and allow for trained operators
to intervene in “situations in which their unique cognitive abilities and creativity may be
beneficial”.95 In other words, advanced automation seeks to retain the most positive aspects
of the human-machine interface, whilst minimizing the possibility of human errors. Also,
GEN IV-systems will be subject to more stringent safety demonstrations, through which
designers will need to show that the plant´s design is sufficiently robust to cope with a
very broad range of hypothetical operational challenges.96 Finally, according to the concept
of “defence-in-depth”, which is worldwide considered as an effective way of ensuring
the safety of nuclear power plants, safe GEN IV-designs will have overlapping layers
of safety and multiple barriers, so that in the event of a failure of one safety provision,
other safety mechanisms will prevent an accident from occurring (e.g. “over-designing” of
GEN IV-systems to provide numerous safety stops). This is particular needed because of
the empirical uncertainties around GEN IV-reactors97.
There is no doubt that new generation technology will profoundly alter the role of the
nuclear power plant´s personnel. On the one hand, the personnel of a nuclear power plant
will be less actively involved in the day-to-day execution of operational tasks, as a larger
part of its job will be carried out by novel, often automated, technology. On the other
hand, the operating staff will not physically “walk the control boards” anymore to check
the switches, knobs, handles, tiles, gauges, scales and lights and record them on paper. They
will now carry out their job at sit-down workstations, where they will mainly monitor the
technology’s operational levels, the progress of automated procedures, etc. via specialised
computer programs. This close monitoring of the technology’s operational methods and
procedures will undoubtedly require a better understanding of the overall technology
and design of the plant as well as an in-depth knowledge of each of the instrument’s
design features. Thus, the operating staff will be less actively involved in the day-to-day
operational activities but far more knowledgeable of the nuclear plant’s design, with an
increased aptitude to not only understand but also interact with its technology, which, for
new generation designs, is highly complex.
All designers/constructors and almost all operators who participated to the stakeholder
survey considered that the operator´s involvement in the design, construction and
maintenance of nuclear power plants has evolved for GEN III-installations and will
further evolve for GEN IV-installations. The designers/constructors explained, as regards
GEN III-plants, that changes are due to the standardised designs, the higher technological
complexity, the longer reactor lifetime and the increased likelihood of design changes
95 “Basis for the Safety Approach for Design & Assessment of Generation IV Nuclear Systems, Revision 1”, Risk and
Safety Working Group of the Generation IV International Forum, GIF/RSWG/2007/002, OECD, 24
November 2008, October 2008, p.19.
96 Ibidem.
97 Ibidem, p.21-23.
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during the reactor´s lifetime. They added, with respect to GEN IV-plants, that staffing
numbers will be reduced for both maintenance and operation. The operators equally
stressed the higher technological complexity of GEN III-designs, the longer reactor
lifetime requiring a better design understanding by the operator to manage ageing/
obsolete reactors and the increased likelihood of design changes during the reactor´s
lifetime. One operator held that, when purchasing GEN III-and GEN IV-installations,
operators tend to purchase the best quality (safety, efficiency, reliability, long lifetime). It
is, therefore, natural that they try to be “informed customers” in order to secure value for
their money. Another operator explained that the greater involvement of operators in
GEN III-plants logically flows from the fact that they participated in their design (EDF,
E.ON and RWE participated in the design of the EPR; US operators participated in the
GEN III-designs of GE and Westinghouse). Moreover, GEN-IV-designs will be partly
based on operating experience of GEN III-designs.
Again, given the critical role of technology at new generation plants and the ubiquitous
presence of design in their operational activities, one wonders whether operators will
conceptually continue to agree with the premise of legal channelling. As mentioned above,
the evolution towards GEN III and GEN IV-installations will likely trigger structural
and legal changes in the nuclear energy business. Legal changes will probably first surface
at a contractual level in day-to-day business and subsequently prompt legislative shifts. In
this respect, it is not inconceivable that the principle of legal channelling may somehow
be altered or questioned to a lesser or greater extent.
In this context, it is worth noting that some regimes that channel liability towards
the operator have recently introduced rules to adequately address the fact that nuclear
technology is increasingly requiring a better design knowledge by the operator. First of all,
as mentioned by John WADDINGTON98, in the UK, the Health and Safety Executive
expects an operator to have the capability within its own organisation, in terms of staffing
and expertise, to understand the safety case for all the nuclear facilities on the site and
the limits under which it must be operated. This implies that the operator needs to be
an “intelligent customer”, i.e. able to “understand the safety significance of any bought-in
expertise and take responsibility for its implementation”99. When relying upon contractors
or consultants, the operator is expected to oversee and take responsibility for their
activities and has to ensure that their staff is sufficiently qualified and trained. In this
respect, operators are assessed according to a technical assessment guide of the Nuclear
Safety Directorate100.
With respect to his capability to understand design issues, this guide expressly states
that the operator should have knowledge of the intended design performance of the
plant, equipment, processes and systems and that this knowledge should be maintained
in formal records to provide an adequate corporate memory and baseline for monitoring.
98 “Nuclear Regulation and Gen III Reactors”, J.G. WADDINGTON, 31 May 2008, p.7.
99 “The Licensing of Nuclear Installations”, Health and Safety Executive, 2007,
http://www.hse.gov.uk/nuclear/notesforapplicants.pdf, p.19, at 2.19-2.20.
100 “Technical Assessment Guide, Principles for the Assessment of a Licensee´s “Intelligent Customer” Capability” Nuclear
Safety Directorate – Business Management System, T/AST/049, Issue 2, 23.10.2006.

365

In addition, the assessment guide acknowledges that the knowledge capture processes
should take account of the potential for multiple and complex interactions between the
technical and human systems to create adverse consequences. In a similar line, even though
it does not rely upon the figure of the “intelligent customer”, the Canadian regulator
acknowledges that “to assist in the establishment of design criteria for information display and
controls, each operator is considered to have dual roles—that of a systems manager, including
responsibility for accident management, and that of an equipment operator. Verification and
validation activities are comprehensive, such that the design conforms to human factors design
principles and meets usability requirements”101 . It also states that one of the design goals
is to promote the success of operator action with due regard to the time available for
response, the physical environment to be expected, and the associated psychological
demands made on the operator.
Contractual changes
At a contractual level, two trends are noteworthy. Firstly, at a design and build-phase,
there has been a recent diversification from the traditional, fixed price/lump sum turnkey
“EPC” (engineering procurement and construction)-contracts towards more flexible
“EPCM”-(engineering, procurement and construction management) contracts. Whilst
EPC-contracts remain the most desired procurement route for owners and financiers, in
recent years “in responses to market conditions, EPC contractors are increasingly proffering
and, on occasion, demanding alternatives” 102.
Indeed, an increase in the offered lump sum prices for EPC-contracts and a scarcity in
contractors with solid previous experience have led to a significant increase in EPCMcontracts. In short, an EPC-contract is a design and construct contract where a single
contractor takes responsibility for all elements of design (engineering), construction and
procurement. If he does not carry out construction himself, he may subcontract the work
but retains responsibility for it (e.g. Shaw/Westinghouse consortium’s EPC contract for
AP1000 with Georgia Power).
In contrast, an EPCM-contract is a professional services contract which has a radically
different risk allocation and different legal consequences (e.g. MURRAY & ROBERTS
SNC-LAVALIN joint venture’s EPCM-contract for the PBMR demonstration plant
project at Koeberg, South-Africa). The key difference is that under an EPCM-contract,
other parties build the nuclear power plant, i.e. the EPCM contractor is not the builder,
he merely manages and administers construction contracts (develops budgets for
construction, organises a procurement process, analyses the procured construction offers,
advises the owner on the terms of the construction contracts, manages and supervises
construction activities), without taking responsibility for delivering the completed nuclear
power plant at a completion date.
101 Regulatory Document RD-337, Design of New Nuclear Power Plants, Section 7.21 Human Factors,
http://www.nuclearsafety.gc.ca/pubs_catalogue/uploads/rd-337-e.pdf
102 “Worlds Apart: EPC and EPCM Contracts: Risk Issues and Allocation”, Phil LOOS and Nick HENCHIE,
Mayer Brown, November 2007.
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A trend, which goes in the same direction, is the trend of FEED (front-end engineering
and design/development)-contracts. FEED-contracts are contracts under which the
contractor generates a basic engineering package (engineering and design, project schedule
and cost estimates for project control and sometimes procurement of certain long-lead
items of equipment) for the owner, who then launches the result of FEED on the market
to tender the work. The FEED-method, which is increasingly realised in-house by the
owners, grants the owner more contractual flexibility after the FEED-stage. Indeed, he is
able to test the market for prices, based on the process design packages prepared during
FEED, and will be able to better assess the level of contingency required, the cost of risk
transfer and the appetite in the market for EPC (i.e. if the EPC-option is not sufficiently
attractive, the owner can easily turn to the EPCM-option).
Secondly, there has also been a gradual switch from “Design and Build”-contracts towards
“Design, Build and Maintain”-contracts. Designers and constructors are increasingly
offering their maintenance services to the operators. Maintenance was usually carried out
by the operator himself, via “Maintenance & Operation” (M&O)-contracts. Nowadays, a
number of nuclear power plant designers and constructors offer to take care of the design,
production and maintenance of nuclear reactors103.
Finally, the designs of the next generation of nuclear power plants – GEN III and GEN
IV plants – are expected to be repeatable, standardised designs to ensure their viability
on a competitive energy market, as opposed to the traditional one-of-a-kin, custombuilt plants. Standardised designs enable cost reduction through economies of scale and
efficiencies derived from the learning curve. According to O´BRIEN, they also allow
for more efficient risk allocation arrangements. Until recently, when building a “one-ofa-kind” plant, the operator usually bore the entire financial risk for its construction and
contracts directly with the vendors and contractors, whereas, now, “owners likely will look
to equipment vendors to share more risk, particularly in the case of vendors of standardised,
pre-certified reactor designs”104. If the supplier provides for standardised designs, he will be
better able to control risks associated with its application and will, therefore, not oppose
to such risk-sharing arrangements. From a supplier business perspective, this type of risksharing improves the prospects for new nuclear projects, hence its likely popularity.
The emergence of EPCM and FEED-contracts grants nuclear power plant owners
more contractual flexibility at a procurement level and more control over the power
plant construction. This will probably have the effect of fostering competition at a design
and construction level. Moreover, this newly acquired bargaining power by the plant
owners (which are often also the operators) at a procurement level, added to the fact
that new designs will be increasingly standardised, may lead to a gradual deterioration
of the principle of legal channelling and a surfacing of risk allocation arrangements
between operators and designers/constructors. The increased post-delivery involvement
of designers/constructors in nuclear power plant operations through the provision of
103 E.g. http://www.areva.com/servlet/operations/nuclearpower/reactors&services_division-en.html
104 “Nuclear Power: Down of a New Life? Interest Revives, but Challenges Remain”, Kevin O´BRIEN,
Journal of the American Colege of Construction Lawyers, 2007, Vol.1. Nr.2.
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maintenance services supports the idea of granting them a share of third party liability in
the case of a nuclear accident.
Is legal channelling still justified considering that the main accidents have essentially
been due to a combination of design errors and insufficient design knowledge by
the operator?
The causes of nuclear accidents can be manifold, either from exogenous origin (e.g. natural
disasters or human errors of the operators) or from endogenous origin (e.g. design errors).
However, investigation has shown that the most serious large-scale technological accidents
with grave consequences, both in the nuclear sector and in non-nuclear sectors, have been
caused by a lack of consideration of the interaction, both at a design and an operating stage,
between the system´s technological components, on the one hand, and the system´s human
factors, on the other hand, from a micro- and macro-ergonomic perspective105.
As early as in 1988, the IAEA noted that “One of the most important lessons of abnormal
events, ranging from minor incidents to serious accidents, is that they have so often been the
result of incorrect human actions.”106 In a similar way, the NEA observed that “The lack of
proper training, as well s operational procedures, has been a major cause of human error in the
nuclear industry. This was a principal factor in the accidents at Three Mile Island in the US
(1979) and Chernobyl in the USSR (1986)”107. It strikes that the vast majority of accidents
at nuclear power plants have been in part caused by a poor understanding of technological
or design-related features by plant personnel (operators, test and maintenance personnel),
yet the rule has invariably been maintained that liability is fully channelled to the operator,
whereas the impunity of designers and constructors has remained unquestioned.
One of the first important nuclear accidents happened in 1957 at the military nuclear
site of Windscale (now Sellafield) in the UK. Already then, this very first major incidence
resulted from an imbalance between the technological components and the human
components involved in a nuclear site. Because of the fact that nuclear design knowledge
was still relatively limited at that moment in time, some design features had not been
properly anticipated during the design and construction of the Windscale reactor. It had
not been foreseen that neutron passage would continuously accumulate energy in the
site´s graphite. To remedy this unexpected problem, Windscale operators were required to
regularly release this accumulated energy by means of annealing (i.e. heating the graphite
core to 250°C). However, this annealing process had not been planned during design
and construction and the site´s machinery and monitoring devices were consequently
not prepared to reliably control the process. This, together with some other design flaws,
is what led to the fire of 1957. Importantly, one needs to add to this that Windscale
operators were ill-prepared to deal with a situation of fire.
105 “Human Factors in Large-Scale Technological Systems’ Accidents: Three Mile Island, Bhopal, Chernobyl”, Najmedin
MESHKATI, Industrial Crisis Quarterly, 1991, Vol.5, 131.
106 INSAG-3 “Basic Safety Principles for Nuclear Power Plants, 75-INSAG-3”, IAEA, Vienna, 1988, reviewed by
INSAG-12, IAEA, Vienna, 1999, p. 2.
107 NEA Issue Brief: “An Analysis of Principal Nuclear Issues”, NEA (OECD), January 1988, No.2.
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The two major nuclear accidents that have occurred later on in the history of nuclear
energy – in the seventies and the eighties – happened at the commercial nuclear energy
plants of Three Mile Island in the US and Chernobyl in Ukraine (the USSR at the
time) and were also for a great deal due to a mismatch between the plants´ human and
technological components.
The accident at Three Mile Island in 1979 consisted of a full melt-down of the reactor
core, which happened in an interval of 30 minutes and was due to a shutdown of
feedwater pumps and turbine. However, significant off-site exposure was prevented by
a containment system. The KEMENY Report, which evaluated the causes of the Three
Mile Island accident in the year of its incidence (1979) blamed “the downplaying of the
importance of the human element in nuclear power generation.”108 The Report identified a
variety of design deficiencies in the control room (a huge control panel with numerous
alarms and a low visibility of key indicators), spotted a lack of clarity in the operating
procedures and found that Three Mile Island operators had been poorly trained109.
The official US NRC Fast Sheet on the Three Mile Island Accident similarly blames a
sequence of equipment malfunctions, design-related problems and workers errors . The
NRC establishes that design errors were at the origin of the accident. Three Mile Island’s
control room was poorly designed, e.g. not user-friendly instruments looking similar,
placed side-by-side but with widely differing functions; poorly lightened instruments,
making them difficult to read; inconsistent modus operandi for manipulating lights,
levers and knobs (pulling-up a lever signified opening in some cases and closing in other
cases); and a blatant lack of indicators displaying operating levels. Proof of it is that,
at the time of the accident, various alarms went off and “more than 1,600 lights (were)
blinking”111. However, the NRC also highlights that the plant operator’s actions worsened
the situation. First of all, the plant operator Metropolitan Edison General Public Utilities
(“METED”) was found to have (i) falsified primary-coolant leak rate data, with the
consequence that the installation was allowed to continue operating whereas it should
have been shut down for repair112; and (ii) filed false statements with the NRC on one
of its operation supervisor’s license certification. Secondly, the poorly trained operating
staff, which was organised in an excessively hierarchical and inefficient structure, did
not understand the technical problems that were causing the incident and worsened the
situation by making the water in the core boil. As AHEARNE stated that the operators
“did not really understand what went on in a reactor, and they did not understand what the
pressurizer valve did. So, consistent with their understanding and training, they shut off one
emergency core cooling system pump and throttled back the other. The water in the core then
108 “Report of the President’s Commission on the Accident at Three Mile Island.”, J. KEMENY, US Government Printing
Office, October 1979.
109 “Human Factors Considerations with respect to Emerging Technology in Nuclear Power Plants”, J. M. O´HARA, J.C.
HIGGINS and W.S. BROWN (Brookhaven National Laboratory), R. FINK (CDF Services, Inc.) and
J. KRAMER, J. PERSENSKY, P. LEWIS and A. SZABO (US NRC), NUREG/CR-6947,
BNL-NUREG-79828-2008, October 2008, p.3.
110 http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/3mile-isle.html
111 “Human Factors in Large-Scale Technological Systems’ Accidents: Three Mile Island, Bhopal, Chernobyl”, Najmedin
MESHKATI, Industrial Crisis Quarterly, 1991, Vol.5, 131.
112 METED had also destroyed relevant documents before the accident, which triggered criminal convictions).
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boiled” and that “The accident at Three Mile Island was caused by a combination of hard-tohandle machinery, poorly trained or incompetent operators and a regulatory process that lulled
management into neglecting its own responsibilities” 113.
This author observes that, in line with the principle of economic channelling, METED
sued the designer of Three Mile Island, Babcock & Wilcox. The operator and the designer
settled, however, out of court.
Similarly to the Three Mile Island accident, the accident at Chernobyl in the former
USSR in 1986 generated a melt-down of the reactor core. Yet, by contrast to Three Mile
Island, the containment system failed to prevent off-site exposure. The Chernobyl accident
is believed to have released, consequently, 4% of the reactor core material.114
Initially, the IAEA´s INSAG-1115 published a report on the Chernobyl accident, based
on information from the USSR authorities. A subsequent INSAG-7 report116 amended
the earlier INSAG-1 report on the basis of new information, which had shifted the
balance of INSAG’s judgment on the factors that had contributed to the accident.
A combined reading of INSAG-1 and INSAG-7 underlines that the accident was mainly
caused by a deficient safety culture at design, engineering, construction, manufacture,
operation and regulation levels, not only at Chernobyl, but throughout nuclear plants
in the USSR. Both reports highlight that the accident was primarily due to the physical
characteristics of the reactor, the specific design features of the reactor control system
(instrumentation and control room, e.g. the lack of fire-drills and alarms to alert) and
the fact that the reactor was brought to a state, which had not previously been specified
by any procedure or investigated by an independent safety body. However, they also
acknowledge that the human factor was a major element in causing the accident (poor
quality of operating procedures and often conflicting instructions to the operating staff;
violation of operating rules; placement of control and safety rods in configurations
that compromised the reactor’s emergency protection, even in the event of reliable rod
designs; and unapproved “ad hoc” changes to the test procedure. The reports observe that,
notwithstanding two earlier accidents in the former USSR with RBMK reactors – in
Leningrad (1975) and Chernobyl (1982) – , lessons learned from these accidents barely
prompted any design modifications or improvements in the operating practices of the
USSR plants, which hardly communicated with each other.
The INSAG-7 report indicates that there is no certainty on the initial cause of the power
excursion that destroyed the Chernobyl reactor. It notes that some positive reactivity
is likely to have been generated by a growth of the voids when the coolant flow rate
fell, whilst further positive reactivity must have been added by the insertion of control
113 “Three Mile Island and Bhopal: Lessons Learned and Not Learned”, John F. AHEARNE, in “Hazards: Technology
and Fairness”, National Academy of Engineering, 1986, p.198 - 199.
114 “Nuclear Third Party Insurance, The Nuclear Sector´s “Silent” Subsidy, State of Play and Opportunities in Europe”,
Simon CARROLL and Antony FROGGATT, Conference Discussion Paper for “The Future of Nuclear Energy
in a Carbon Constrained World”, New York, 5 November 2007, 18.
115 INSAG-1, Report by the Nuclear Safety Advisory Group, INSAG 1, IAEA, Vienna 1986.
116 INSAG-7 “The Chernobyl Accident – Updating of INSAG-1”, INSAG 7, IAEA, Vienna 1992.
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and safety rods that had been fully withdrawn during the test. The latter effect was,
in INSAG´s opinion, due to a faulty design of the rods. This design fault had already
been spotted at the Ignalina nuclear power plant (Lithuania, USSR at the time) in 1983
but again, had not led to any improvement at other USSR plants, which were not even
informed about the design flaw.
Most importantly, INSAG-1 found that one of the main contributing factors to the
Chernobyl accident was the potential misunderstanding of the design characteristics
of the reactor by the operating staff. INSAG-7 identified in 1992 the “inadequate and
ineffective exchange of important safety information both between operators and between
operators and designers” and the “inadequate understanding by operators of the safety aspects
of their plant” in the list of factors which led to the accident. In doing so, it corroborated the
earlier findings of the IAEA in its Summary Report on the Post-Accident Review Meeting on
the Chernobyl Accident of 1986, where it was held that “The root of the Chernobyl accident is
to be found in the so-called human element.. The lessons drawn from the Chernobyl accident
are valuable for all reactor types.”117 Valeriy Legasov, head of the Soviet delegation to the
said meeting, said “I advocate the respect for human engineering and sound man-machine
interaction. This is a lesson that Chernobyl taught us.” It is, therefore, not surprising that the
term “safety culture” came into use after the Chernobyl accident.
In effect, various human system flaws contributed to the overall calamity: (i) there were
no physical controls to prevent the staff from operating the reactor in unstable conditions
or with degraded safety systems; (ii) the plant’s personnel lacked any proper training;
(iii) the qualifications of the operating personnel were, in some cases, deficient; (iv) the
operational staff was poorly managed; and (v) the plant’s personnel made human errors,
which turned the weaknesses in the reactor’s design into deadly flaws, e.g. by disconnecting
safety devices such as the emergency core cooling system118.
For fullness, this author notes that flaws in the interplay between the plant´s human and
technological factors have not only been the cause of the major accidents in nuclear history,
but also been at the source of numerous, lesser known nuclear incidents, as demonstrated
by many studies119. Also, risk assessment studies (e.g. probabilistic risk assessment studies)
have found that the role of the operating personnel is vital in a nuclear power plant’s
defence-in-depth approach120.
Given that the human system – i.e. how humans and technology interact - has played
a critical role in the major accidents of nuclear history and exponentially magnified
their consequences in situations where the nuclear plant’s personnel did not sufficiently
understand the plant’s design features, what may look like a purely human error is, in
117 IAEA Summary Report on the Post-Accident Review Meeting on the Chernobyl Accident of 1986, p.76.
118 “Human Factors in Large-Scale Technological Systems’ Accidents: Three Mile Island, Bhopal, Chernobyl”, Najmedin
MESHKATI, Industrial Crisis Quarterly, 1991, Vol.5, 131.
119 Series of NUREG-1275 reports, multiple volumes.
120 “Human Factors Considerations with respect to Emerging Technology in Nuclear Power Plants”, J. M. O´HARA, J.C.
HIGGINS and W.S. BROWN (Brookhaven National Laboratory), R. FINK (CDF Services, Inc.)
and J. KRAMER, J. PERSENSKY, P. LEWIS and A. SZABO (US NRC), NUREG/CR-6947, BNLNUREG-79828-2008, October 2008, p.3.
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fact, design-related. Had the operating staff at Three Mile Island correctly understood
the design features of the reactor, would it have made the water boil in the core? Had
the personnel at Chernobyl correctly understood the design characteristics of the plant,
would it have disconnected the emergency core cooling system? A first question that
arises, therefore, is whether, in the light of these precedents, a complete absence of
designer liability can be justified. A second question that pops up is whether the absence
of designer/constructor liability and the reliance upon the principle of legal channelling
should be maintained as regards GEN III- and GEN IV-installations, whose operation
is design-centred and fully relies upon a correct understanding by the operating personnel
of its complex design features?
These thoughts are best illustrated by the scandal of the nuclear power plant at Bataan,
in the Philippines. In 1974, president Marcos of the Philippines, wary of the fact that his
country imported 93% of its energy, launched a bid for the construction of the first nuclear
plant to be built in the Philippines. Even though a first US supplier had originally won
the contract bid, a second US supplier paid commissions to a Filipino sales representative,
who was a close friend of president Marcos (his wife being Ms. Marcos´ cousin and
personal physician) and probably “shared” the bribe with the president. The bribes made
the second US supplier wrench the business away from his rival. He ended-up receiving
the contract to build the first nuclear power plant in the Philippines. According to the
site-location consultants – who strangely enough chose a vulnerable, seismically active
site located at 8km from an active volcano – the US supplier ordered construction so early
that the bulldozers rumbling around the site interfered with the seismic tests121. Also,
questions arose as to the safety of the plant´s design. The Philippines’ regulator hesitated
to issue the necessary permits for its construction because the IAEA recommended more
tests to address the earthquake and volcanic hazards of the site. But, under pressure,
Manila ended-up conceding a construction permit in 1979, a week after the Three Mile
Island Accident.
Yet, a couple of months later, president Marcos suspended construction because of
safety concerns and insisted that its Bataan plant meet the US National Regulatory
Commission’s safety standards. He instructed an investigation during which design flaws
(e.g. deficiencies in wiring) were discovered. Nonetheless, the US Nuclear Regulatory
Commission – who refused to evaluate the health, safety and environmental impacts of
exported nuclear material in the Philippines - provided the US designer with an export
licence for its nuclear reactor and other nuclear material to the Philippines in 1980122.
According to some nuclear experts, the US designer dealt with some design flaws by
rewriting specifications after the plant was built123. Moreover, major subcontracts were
awarded to a consortium of contractors formed by the friend of president Marcos who
had been bribed in the first place, even though he had no prior construction expertise124.
121 Fortune Magazine, Brian DUMAINE Reporter Associate Brett Duval Fromson, 1 September 1986.
122 The US Nuclear Regulatory Commissions has declared itself exclusively competent to consider health, safety
and environmental impacts arising from exports of nuclear reactors that affect the territory of the US or “the
global commons” (i.e. the high seas, Antarctica and portions of the atmosphere outside the sovereign jurisdiction
of a single nation). This has been its consistent policy, one of the reasons being its inability to carry out inspections.
123 Fortune Magazine, Brian DUMAINE Reporter Associate Brett Duval Fromson, 1 September 1986.
124 Ibidem.
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The American environmental group Natural Resources Defense Council Inc. sued the
US National Regulatory Commission for having granted an export licence without
reviewing health, safety and environmental impacts. However, the US Court of Appeals
for the District of Columbia Circuit confirmed the NRC´s licensing decision, holding
that the Philippine’s own regulatory interest and the US interest in promoting its role as a
predictable nuclear energy supplier for non-proliferation goals outweigh any interest the
US may have in reviewing health, safety and environmental impacts abroad of a nuclear
export, especially given the vagueness of its Congressional mandate on the issue.125 The
US Court of Appeal accordingly concluded that “I cannot be sure that NRC is right, but
I certainly cannot declare it wrong”126. President Marcos initiated proceedings against the
US designer and the US constructor, both at US and global level (arbitration before the
ICC Panel), which were ultimately settled out of court in 1985. In 1985, the construction
of the Bataan plant was finalised for $ 2.2 billion (far over the projected price of $ 650
million).The Bataan plant was, in principle, ready for operation.
However, Marcos´ government was toppled in 1986 and opposition leader Aquino, who
had campaigned on a pledge not to operate the plant, became president of the Philippines.
She immediately suspended any activity at the Bataan site. Bataan has, consequently,
never been in use since its creation and has, till today, represented nothing more than a
huge foreign debt for the Philippines´ state.
In the Bataan scenario, despite the US designer’s and constructor’s awareness of design
flaws, the construction of the nuclear power plant was continued and an allegedly
“flawed” installation was delivered to the Philippines´ government in 1985. What would
have happened if Marcos´ government would not have been ousted by Aquino and if
the operation of the Bataan plant were to have started operation and caused a nuclear
accident? Given that the Philippines ratified the IAEA Vienna Convention in 1965127
and that the convention entered into force in the Philippines in 1977, the principle
of legal channelling would have applied, at least vis-à-vis Filipino victims. Third party
liability would have been completely channelled to Bataan´s operator, the Philippines´
state-owned National Power Corporation, unless the latter would have contracted
otherwise (which, given the US mastodon involved on the supply-side and the bribery
involved, is quite unlikely) or could have proved that the US designer or constructor
caused the accident intentionally (a heavy burden of proof, especially if US regulatory
standards do not apply). And what about the victims? Is it certain that legal channelling
sufficiently protects them in such scenario? Would they not have been better off suing big
US corporations than its indebted state?
In the context of this polemic, D´AMATO and ENGEL need to be referred to.
In effect, these authors consider that nuclear exporting states should be responsible visà-vis recipient states, and that this obligation derives from international human rights
125 Decided on 30 March 1981, Natural Resources Defense Council Inc. et al. v. Nuclear Regulatory Commission
and United States of America, 15 ERC 1857, 208 US App.D.C. 216, 11; Envtl. L. Rep. 20, 266.
126 Ibidem, point 189.
127 In 1998, the Philippines also signed the Protocol to the IAEA Vienna Convention of 1997. However, it has not
deposited an instrument of ratification as yet.
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law. They propose a regime of international regulation of nuclear power exportation
with uniform international standards128. They highlight the limitation of licensing
along national lines as well as liability issues posed by the export of nuclear designs and
construction services. If the NRC were to proceed otherwise, this “might discourage the
purchase of US nuclear equipment due to the increased costs of US equipment and the necessity
of engaging in cooperation with US regulatory authorities.” This, in turn, would “cripple the
US nuclear export market with no apparent advantage to third world purchasers who would
likely buy their nuclear supplies from other exporting nations that require little or no regulatory
review of the exported equipment.”129
Is holding on to legal channelling not likely to hold back the imminent nuclear
renaissance rather than to boost it?
One should not overlook the fact that the nuclear renaissance will without any doubt
place nuclear energy in the spotlight. It is striking how, on the one hand, public awareness
of any issue touching upon nuclear energy is extremely well-developed as a result of a
few high-profile accidents, whereas, on the other hand, civil liability legislation remains
relatively under-developed (234 of the 436 nuclear power plants in operation are covered
by an international liability regime).
The general public may not necessarily understand the benefits of legal channelling and,
under the impulse of lobbies, rather consider it as a brake on the possibility of victims to
claim compensation in the event of a nuclear accident. As LEE suggests it, the growth of
environmental awareness in the political mainstream affects the nuclear industry in that
nuclear civil liability limitations will be harder to justify130.
Conclusion
The ongoing and imminent changes in the nuclear sector are likely to prompt questions
on the sustainability of the principle of legal channelling, both from academic corners
and from the general public.
Several authors have already voiced their dissatisfaction with the principle of legal
channelling. WADDINGTON considers - in his paper that is equally being presented
at the present 2009 INLA Congress131 – that the idea that designers stop bearing any
responsibility for their design, once the plant has been handed over to the operator, is
“nonsense” from an engineering and safety perspective.
Some authors are against channelling without being opposed to the idea per se.
TREBILCOCK and WINTER, for example, are opposed to channelling, but clarify that
they would not have any objection against channelling if de facto liability were not limited,
because, after all, the operator is best-placed to assess accident risks and to coordinate
the suppliers´ safety investments. What they oppose is a combination of channelled and
128 “State Responsibility for the Exportation of Nuclear Power Technology”, Anthony D´AMATO and Kirsten ENGEL,
Virginia Law Review, September 1988, Vol. 74, Nr. 6, p. 1019.
129 Ibidem, p. 1027.
130 “Civil Liability of the Nuclear Industry”, Maria LEE, Journal of Environmental Law Vol.12, Nr.3, 2000, p.317.
131 “Nuclear Regulation and Gen III Reactors”, J.G. WADDINGTON, 31 May 2008, p.9.
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limited liability. In their view, the operator’s limited liability has the effect of relaxing safety
levels132, whilst channelling renders suppliers immune from liability and, consequently,
also relaxes safety levels: as they cannot be held liable, the suppliers´ incentive to deliver
safe material is exclusively determined by their interaction with the operator. Given that
liability is always de facto limited – indeed, the wealth of the operators and governmentprovided liability insurances have their limits - they propose that, in the event of asset
and insurance depletion, liability be retransferred to the suppliers, to the extent that the
accident was due to their negligence. This retransfer would enhance safety incentives133.
Other authors are against legal channelling but support the US principle of economic
channelling, which they view as a perfect combination of the advantages of channelling
and the advantages of concurring liability. FAURE and VANDEN BORRE, for example,
disapprove of legal channelling, which, they believe, “inefficiently excludes liability of all
others than the licensee who could have contributed to the risk”134. They seem to consider that
legal channelling was essentially created to serve the nuclear manufacturing industry’s
interests. “Once more, public choice theory teaches that legislators will often not follow the
predictions of economic theory, but rather the demands of powerful interest groups which provide
support to wealth-maximising politicians”135. In their opinion, economic channelling, unlike
legal channelling, reflects the economic reality and provides incentives for prevention
and cost internalisation. They acknowledge, however, that it would be complicated to
introduce economic channelling in Europe because of the operational differences between
the installations, the differences in insurance premiums and the differences between the
nuclear energy markets throughout the EU (some markets are extremely concentrated,
e.g. France, whereas others are relatively fragmented, e.g. Spain) and, most importantly,
because there is not one, but a variety of national regulators applying diverging standards
and regulation136. This is best illustrated by the delay in the construction of the GEN III –
reactor at Olkiluoto in Finland – planned for operation in 2009 but delayed with a couple
of years –, which, according to AREVA, was partly due to the exceptionally stringent
safety requirements of the Finnish market137.
In a similar way, CARROLL and FROGGATT allege that the US system exposes nuclear
operators more fully to the “risk costs” that they are generating and forces them to efficiently
internalise nuclear risks. However, rather than focussing the debate upon channelling,
they recommend that compensation schemes unrelated to risks and safety be suppressed
and advocate, in this context, that public funding be replaced by operator pooling138.
132 See above, section 2 (i).
133 “The Economics or Nuclear Accident Law”, M. TREBILCOCK and R.A. WINTER, in “International Review of
Law and Economics” 17, 1997, 215, p.18-19.
134 “Compensating Nuclear Damage: a Comparative Economic Analysis of the US and International Liability Schemes”,
Michael FAURE and Tom VANDEN BORRE, in Wm & Mary Envtl. L. & Pol´y Rev, 2008, Vol.33, 279.
135 Ibidem, 287.
136 “International Pooling ofr Operators´Funds:An Option to Increase the Amount of Financial Security to Cover Nuclear Liability”,
Norbert PELZER, in 79 Nuclear L. Bull. 37 (2007)45. “Compensating Nuclear Damage: a Comparative Economic
Analysis of the US and International Liability Schemes”, Michael FAURE and Tom VANDEN BORRE, in Wm
& Mary Envtl. L. & Pol´y Rev, 2008, Vol.33., 280.
137 http://www.areva.com/servlet/ContentServer?pagename=arevagroup_en/PressRelease/PressReleaseFullTemplate
&cid=1152178480838
138 “Nuclear Third Party Insurance, The Nuclear Sector´s “Silent” Subsidy, State of Play and Opportunities in Europe”,
Simon CARROLL and Antony FROGGATT, Conference Discussion Paper for “The Future of Nuclear Energy
in a Carbon Constrained World”, New York, 5 November 2007, 23-25.
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To correctly assess the sustainability of legal channelling on the long term, one should
keep in mind that legal channelling (i) does not impede parties to contractually agree on
concurring designer/constructor liability; and (ii) is part of a broader quid pro quo.
Firstly, the immunity of the designer/constructor needs to be qualified. Indeed, in the
majority of the regimes where legal channelling is applicable, there is a possibility to
contractually deviate from the principle. In other words: legal channelling is the rule,
but an exception can be made by contract. This author notes that the exception is only
genuine to the extent that the operator enjoys a certain level of bargaining power visà-vis the designer and the constructor. The stakeholder consultation that has been held
in parallel with this article suggests that this is not the case and that contracts between
operators and designers/constructors rarely make use of the possibility to exceptionally
hold designers/constructors liable. The obvious question is, therefore, why the legislator
consistently backs the stronger party.
It would, in this author’s opinion, have been legally more reasonable that concurrent
liability be the rule and legal channelling the exception (i.e. the operator could expressly
waive concurrent liability by contract). This proposal was tabled by Italy during the
negotiations of the Paris Convention but ended-up being rejected139.
Given the economic bargaining power of designers and constructors, reversing the rule
would probably not create a major shift in liability arrangements. However, from a purely
legal-technical perspective, it would align nuclear liability law with ordinary tort law, so
that nuclear liability law would stop being at odds with all other legal areas. In an inverted
system, victims would be able to sue both the operator and the designer/constructor, but
nothing would prevent these parties from contractually channelling third party liability
inter partes, similar to the “third party liability-hold harmless clauses” to be seen in the
offshore oil and gas industry.
Secondly, legal channelling is not an isolated feature of nuclear liability law. It always
comes in a quid pro quo-package with other distinctive features, which hold together.
It, therefore, needs to be analysed to which extent the elimination of legal channelling
from this quid pro quo – equation may destabilise the entire equation. Eliminating legal
channelling can be done to varying degrees. One option would be to maintain channelling
in its “watered-down version”, as it currently applies in maritime and environmental
liability law (see above, section 4), i.e. liability is channelled towards one or more parties
which retain their right of recourse against designers/constructors and other third parties.
This would come close to the US system of economic channelling. Another option would
be to completely depart from channelling altogether and introduce a concurrent liability
scenario which would add the possibility for victims to sue the designer/constructor on a
fault- basis on top of the operator´s strict liability.
139 “Efficiënte preventie en compensatie van catastroferisico´s: Het voorbeeld van schade door kernongevallen”, Tom
VANDEN BORRE, in Energierecht 4, Antwerpen-Groningen, 2001, p. 264
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In the first scenario, legal channelling would not be fully eliminated but diluted
to a less stringent level. The first limb of the principle of legal channelling would
be maintained, i.e. the operator is the only party which victims may legally hold
responsible for a nuclear accident. However, a watered-down version of legal
channelling would not retain its second limb and, consequently, restore
the operator’s right of recourse against designers/constructors to the extent that
they contributed to the nuclear accident. This softened way of channelling
liability has the advantage of keeping the alleged procedural benefits of
channelling for potential victims, whilst, at the same time, keeping in line with
the economic reality and not granting total immunity to designers/constructors
or other third parties involved (which would solve the safety concerns expressed
by some authors). Moreover, all other features of the quid pro quo – equation could
integrally be maintained. Of course, designers/constructors would take out
insurances to cover this new liability risk, which could raise concerns of a
decrease in insurance capacity. However, as mentioned earlier, insurance capacity
could be increased by operator pooling or other alternative mechanisms.
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In the second scenario, fully suppressing legal channelling would not necessarily
imply that the equation would fully collapse as a house of cards. In this author’s
opinion, legal channelling could perfectly be subtracted from the equation
whilst all other features on both sides of the equation are maintained. Legal
channelling is currently believed to lie on the pro victim-side of the equation.
However, there are many other protective features on the pro victim-side of
the equation. When the nuclear liability regimes were created, the nuclear
industry essentially negotiated limited liability in exchange for channelling (and,
to a much lesser extent, in exchange for the other pro victim-features of the
equation). Potential victims never expressly asked for channelling in exchange
for limited liability. If it turns out that potential victims would actually not
benefit from channelling, as is suggested in the present paper, they should not
have any reason to oppose its elimination. Furthermore, if channelling is genuinely
pro victim, operators should not have any reason either to oppose its elimination
from the equation.

However, here is another proof of the ambiguous nature of channelling and a confirmation
of the doubts as to whether channelling is genuinely pro victim: many operators oppose its
suppression. To bring some nuances to this statement, this author notes that the outcome
of the stakeholder consultation – keeping in mind its limited representativeness – shows
that the views of the operators on the suitability of eliminating channelling diverge. Some
operators support legal channelling, which, in their opinion, provides certainty, has been
the established practice for more than 50 years and is already sufficiently complex as it
is. They fear that additional liable parties would cause longer procedural delays and that
questioning legal channelling altogether would distract the debate from the essential
aspiration: having a maximum of countries accede to the international conventions on
nuclear third party liability.
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Other operators, on the contrary, seem to favour the idea of concurrent designer/
constructor liability, which, in their opinion, would constitute a real financial inducement
for designers to be accountable over time for design changes and would provide victims
with an additional debtor.
Finally, some operators fear that the introduction of designer/constructor liability would
engender a lack of insurance capacity and lead designers/constructors to cut their nuclear
activities, thus limiting supply and probably causing greater delays.Turning to the feasibility
of eliminating channelling, most operators agreed that it would be unviable. The reasons
are many-fold: insurance capacity would be jeopardised, design/construction prices would
rise (because designers/constructors would pass on their insurance costs to the operators),
complexity would escalate in liability procedures, designers/constructors would express
fierce opposition and could delay or hamper a nuclear renaissance altogether.
Pragmatically, it is this author’s opinion that, if legal channelling were to be eliminated from
the equation as foreseen by the second scenario, this could be done whilst maintaining all
other features. First of all, the operator´s strict liability could and should be maintained.
Concurrent liability of the operator and the designer/constructor should not touch upon
the operator´s strict liability. As was mentioned above, legal channelling goes always
hand-in-hand with strict liability but strict liability does not necessarily go hand-inhand with legal channelling, e.g. the recent Environmental Liability Directive in the EU.
If suppressing legal channelling towards the operator would also mean eliminating the
operator’s strict liability, victims would have no advantage at all in concurrent liability, as
they would face the onerous need to prove the operator´s fault or negligence.
Secondly, a single forum and a single applicable law could and should also be maintained.
This would ensure that the system would continue to avoid procedural complexity even
with concurring liability. In this respect, this author observes that, if one were to wish to
provide victims with greater protection at OECD-level, a single, specialised tribunal could
perhaps be relied upon. An idea would be to designate the existing European Nuclear
Energy Tribunal140 as the competent court for nuclear liability cases. This Tribunal composed of 7 independent judges appointed by the OECD Council - was initially
created to apply security control and prevent the proliferation of nuclear weapons, but
these activities were suspended in the 1970s in order to avoid duplication with similar
systems established by EURATOM and the IAEA. To date, the Tribunal´s only function
is to resolve disputes between contracting states on the interpretation or application of
the Paris and Brussels Conventions, pursuant to Article 17 of the Paris Convention and
Article 17 of the Brussels Convention. Even though there have been no cases so far,
advantage could be taken of its institutional framework.
140 The Convention on the Establishment of a Security Control in the Field of Nuclear Energy and the Protocol
on the European Nuclear Energy Tribunal established by that Convention were adopted on 20 December 1957.
The Convention came into force on 22 July 1959 and the first judges were appointed in 1960.The Tribunal´
Rules of Procedure were adopted in 1962. The states parties to the 1957 Security Control Convention are:
Austria, Belgium, Denmark, France, Germany, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, Turkey, United Kingdom. The Registrar of the Tribunal is currently Ms. Julia Schwartz,
Head of Legal Affairs at the NEA. The seat of the European Nuclear Energy Tribunal is in Paris, France, at the
OECD offices.
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Thirdly, the obligation to hold a financial security could and should be maintained and
extended to designers and constructors. Given that nuclear energy is a lucrative business,
this additional constraint would unlikely affect the designers´ and constructors´ interest
in it. As already mentioned above, insurance capacity could be increased by operator
pooling or other alternative mechanisms.
Finally and most importantly, it is this author’s opinion that eliminating channelling from
the equation would, from a technical perspective, not require a parallel elimination of
the liability limits (in amount and in time) to the benefit of the operator. All liability
regimes, irrespective of their features, impose time bars on the potential victims. As to the
limited amounts, they could be maintained in exchange for the remaining features on the
victim-side of the equation, essentially in exchange for the compulsory insurance or other
financial guarantee and, to a lesser extent, in exchange for the benefit of strict liability and
a single court/applicable law. However, given that legal history shows that liability limits
have consistently been a deal in exchange for channelling, pro victim interest groups may
consider that the other the remaining features of the equation do not justify the limits and
raise their voice against such limits. Public authorities might be of the same opinion too.
In sum, eliminating legal channelling would render the quid pro quo – equation more
straight-forward. Currently, channelling is the only feature of which it is hard to say
on which side of the equation it really stands: pro victim or pro industry? Without legal
channelling, the equation would clearly contain a number of features to the benefit of the
victims and a number of features to the benefit of the operator.
For fullness, it should be observed that the few designers/constructors who answered
the questionnaire are unanimously against designer/constructor liability. Some consider
that designer/constructor liability is unacceptable as long as designs are not defined/
documented in a standardised way, but that it would be feasible if peer-based standards
were developed. Others consider that it is not appropriate because operators are bestsuited to ensure safety and because the magnitude of the risk would simply push designers/
constructors out of business.
The two scenarios described above are the most obvious options. However, there are alternative
options to qualify legal channelling. Swiss nuclear liability law, for example, as revised in
2007, also departs from the “pure” legal channelling principle: when the operator – i.e. the
company licensed to operate the nuclear power plant – is not at the same time the owner
of the nuclear facility – i.e. the proprietor from a real estate perspective -, then the owner is
jointly and severally liable with the operator for damages arising from a nuclear accident141.
Presently, the players of the nuclear sector do not seem ready or willing to question the
principle of legal channelling. However, no one denies its highly atypical nature. Yet
practice will tell: the upcoming nuclear renaissance and the technological breakthrough
are likely to gradually mould the principle to its most appropriate shape, both from a legal
and economic point of view.
141 Article 3, 4 of the Loi sur la Responsabilité Civile en matière nucléaire du 18 mars 1983.
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Most recently, the old discussion on identifying gaps in existing nuclear liability regimes
as well as finding ways how to reach a uniform standard of claims arising from a nuclear
incident can be considered as more actual than in the years before. The so called “Nuclear
Renaissance” or “Nuclear New Build”1 can’t be limited to nuclear sites multiplications, but
must occur parallel with creating and strengthening legal framework for nuclear and
radiation safety, security and safe – guarding.2 As OECD⁄NEA stressed in its Nuclear
Energy Outlook 2008, “the international community must be prepared to adapt the existing
international legal framework to those new realities.”3 Due to the fact, nuclear liability law
is considered to be one of the core legal issues affiliated to the peaceful use of the nuclear
energy, legal discussions on uniform standard of nuclear liability rules will be for sure
essential part of the further development.4
Most currently, the discussion on nuclear liability harmonisation has been opened also
on the EU level. While silent on this issue during the decades after signing the Euratom
Treaty in 1957,5 the attitude of the EU institutions (the European Economic and Social
1
2
3
4
5

For detailed information on “Nuclear Renaissance”, see projections to 2050 presented in OECD⁄NEA:
Nuclear Energy Outlook 2008, Paris: OECD, 2008, pp. 90 – 110.
PELZER, N. On Global Treaty Relations – Hurdles on the Way towards a Universal Civil Nuclear Liability
Regime. Zeitschrift für Europäisches Umwelt–und Plannungsrecht, Vol. 6, 2008, Sonderdruck, p. 269.
OECD⁄NEA: Nuclear Energy Outlook 2008, Paris: OECD, 2008, p. 303.
See also CAMERON, P. The Revival of Nuclear Power: An Analysis of the Legal Implications. Journal of
Environmental Law, Vol. 19, 2007, pp. 71 - 87.
See e.g. Question ecrite No. 111⁄66 de M. Merten a la Commission de la CEEA (Non – application de l’ article
98 du Traite dela CEEA), JO No. 9, du 17. 1. 1967, p. 118; Written question No. 2489⁄93 by S. Kostopoulos to
the Commission (Civil liability of operators of nuclear installations), OJ C 240, 29. 8. 1994, p. 23; Written question
No. 3807/97 by Ilona Graenitz to the Commission (EU – level civil liability for nuclear power stations), OJ C 158,
25. 5. 1998, p. 191.
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Committee and the European Commission in particular) towards regulating the nuclear
liability in the EU Law changed dramatically after the 2004 and 2008 enlargements.
Discussion on nuclear liability “patchwork situation”6 was opened under the aegis of the
European Commission already in 2005, but it then it was paralysed because of the strict
resistance of the new Central- and Eastern European member states. On the occasion of the
AIDN/INLA biannual meeting hold in Brussels in September 2007, EC Commissioner
for Energy Andris Piebalgs pointed out current situation in the area of nuclear liability
framework in the EC/Euratom, which was described as very unsatisfactory from the
EC Commissions’ point of view.7 Commissioner Piebalgs announced a further activity of
the European Communities towards harmonising nuclear liability regime. Some months
later, in December 2007, the European Commission commissioned a Spanish Law Firm
to develop and distribute a questionnaire to explore the views of EU states and of EU
industry on the current nuclear liability situation with the view to harmonizing that field
of law within the EU and to evaluate their results gained by the questionnaire.8
Due to the nature of options presented in the questionnaire, one can anticipate, from
the point of view of the European Commission, a future harmonisation of the nuclear
liability based on the provisions of the revised Paris Convention will be desirable. Such a
fact is of major importance for the “new” EU Member States in the Central and Eastern
Europe (Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland and Slovakia),
which joined the Vienna Convention during the 1990s.
This contribution is aiming to point out the perspectives of an EU – wide harmonisation
of the nuclear liability from the point of view of the current Contracting Parties of the
Vienna Convention, which became EU member countries during the two enlargements
in 2004 and 2008.
6

7
8

Currently, 13 Member States (Belgium, Denmark, Finland, France, Germany, Great Britain, Greece, Italy,
Netherlands, Portugal, Slovenia, Spain and Sweden) are Contracting Parties to the 1960 Paris Convention as
amended 1964 and 1982 (thereinafter “the Paris Convention”). Belgium, Denmark, Finland, France, Germany,
Great Britain, Italy, the Netherlands Slovenia, Spain and Sweden are also Contracting Parties to the 1963
Brussels Supplementary Convention as amended 1964 and 1982 (thereinafter “the Brussels Supplementary
Convention”). These countries are Signatories of the two Protocols of 2004 to amend Paris and Brussels
Conventions. Currently, The Protocols haven not been ratified yet (thereinafter “the Protocol to Amend
the Paris Convention” and “the Protocol to Amend the Brussels Convention”). Furthermore, Denmark, Finland,
Germany, Greece, Italy, Netherlands, Slovenia and Sweden are Contracting Parties to the Joint Protocol
Relating to the Application of the Vienna Convention and the Paris Convention of 1988 (thereinafter “the Joint
Protocol”). 9 Member States (Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania and
Slovakia) are Contracting Parties to the 1963 Vienna Convention (thereinafter “the Vienna Convention”).
All these countries are Contracting Parties to the Joint Protocol. Furthermore, Czech Republic, Hungary, Latvia,
Lithuania, Poland and Rumania are also Signatories of the 1997 Protocol to amend the Vienna Convention and
Latvia and Romania already ratified it (thereinafter “the Protocol to Amend the Vienna Convention”). 5
Member States (Austria, Cyprus, Ireland, Luxemburg and Malta) do not participate in the existing international
nuclear liability framework. Austria and Luxembourg are Signatories to the original 1960 Paris Convention
but did not ratify it. Both Austria and Luxembourg expressed their view that their own national legislation is
better qualified to protect the interests of victims than the mechanisms created by the international treaties.
PIEBALGS, A. Keynote Speech, in: INLA/AIDN: Nuclear Inter Jura 2007: Proceedings/Actes du Congrés,
Bruxelles: Bruylant, 2008, at 1073.
AMEYE, E. Legal Study on Nuclear Third Party Liability for DG TREN of the European Commission. Paper
presented at the 12th Regional Conference of the German Branch of AIDN/INLA on European Nuclear
Liability Law in a Process of Changehold in Berlin on 31. June – 1. July 2009.
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Vienna Convention on Civil Liability for Nuclear Damage in the Central
and Eastern European States
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia and Slovenia and
two Mediterranean islands of Malta and Cyprus joined the EU on May 1, 2004. The
accession of Bulgaria and Romania took place on January 1, 2007. During the accession
process, the Commission and the Council have taken the position that achieving a high
level of nuclear safety comparable to that in the EU is a strict condition of accession.
However, the legislative targets were set up mainly in the area of uniform safety standards
to protect the health of workers, the general public and the environment as well as in the
area of early exchange of information in the case of a nuclear accident.9 Due to the fact,
any explicit binding EC/Euratom legal framework on nuclear liability is missing;10 no
condition regarding the nuclear liability was set during the accession process.
Consequently, the discussion on a possible harmonisation of the nuclear liability regime
in the EU was opened after the parties of the Vienna Convention joined the EU.
I. Special Case Of Slovenia
Originally, the Republic of Slovenia acceded to the Vienna Convention in 1991 and the
Joint Protocol in 1995. However, subsequently Slovenia changed its preferences regarding
the international nuclear liability regime. On 16 October 2001, Slovenia acceded to
the Paris Convention and consequently, on 9 November 2001, the country notified to
Secretary General of the International Atomic Energy Agency unilateral phasing out of
the Vienna Convention.
In accordance with the Article XXV (2) of the Vienna Convention, Slovenia ceased to be
bound by this international convention on November 12, 2002.11,12, Consequently, at the
time of the accession into the EU, Slovenia was the only from the new member countries
to be party o the Paris and Brussels nuclear liability regime.
II. Bulgaria, Czech Republic, Estonia, Lithuania, Hungary, Poland and Slovakia
In the 1990s, Bulgaria, the Czech Republic, Estonia, Lithuania, Hungary, Poland and
Slovakia decided to accede to the Vienna Convention and to the Joint Protocol, in order
to achieve an international acceptance for theirs nuclear programmes.13
9
10

11
12
13

HATTIG, M. Energy, In: OTT, A.; INGLIS, K. Handbook on European Enlargement: A Commentary on the
Enlargement Process, The Hague: T.N.C. Asser Press, 2002, pp. 962 – 963.
However, two recommendations (of non – binding legal nature) have been released by the European
Commission in 1960s in order to “so far as possible harmonise the legal framework for nuclear liability and
financial security for the case of a nuclear incident.” These were Commission Recommendation 65/42/
EURATOM of 28. October 1965 to the Member states on harmonization of legislation applying the Paris
Convention of 29. July 1960 and the Brussels Supplementary Convention of 31. January 1963, OJ 196, 18.
11. 1965, pp. 2995 – 2996 and Second Commission Recommendation 66/22/EURATOM of 6. July 1966 to
the Member states on the harmonization of legislation applying the Paris Convention of 29. July 1960, OJ 136,
25. 7. 1966, pp. 2553 – 2554.
ŠKRABAN, A. Développements récents: législation nouvelle et adhésion aux Conventions (Slovénie). In:
OCDE/IAEA: Réforme de la responsabilité civile nucléaire, Paris: OCDE, 2000, pp. 547 – 559.
For more details see : SIRC, I. Slovenia’s accession to the Paris – Brussels regime in the field of nuclear liability.
Paper presented at the International School of Nuclear Law in Montpellier in 2001.
ROTHEY, P. Le régime de la responsabilité civile nucléaire dans la loi “atomique” de 1997, Acta Universitatis
Carolinae Iuridica, 2000, No. 3/4, pp. 143 – 146.
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The Czech Republic, Lithuania, Hungary and Poland are also Signatories of the Protocol
to amend the Vienna Convention; however, they have not ratified this instrument yet.
The Czech Republic and Lithuania signed also the Convention of Supplementary
Compensation of 1997, but have not ratified this instrument yet.
So, while the IAEA has creating a worldwide legal regime for nuclear liability as target
by drafting the Vienna Convention, joining this Treaty by Central and Eastern European
countries has a kind of regional nuclear liability regime as consequence.
III. Latvia
Latvia, which is a non-nuclear state at the time, acceded to the Vienna Convention and to
the Joint Protocol on 15 March 1995.15 On 7 March 2001, Latvia signed also the Protocol
to amend the Vienna Convention and on 4 December 2001, the country deposed the
ratification instruments by the Secretary General of the IAEA.16
Consequently, Latvia is currently – beside Romania – the only EU Member State, which
ratified the Protocol to amend the Vienna Convention and accepted the obligations
arising from this international treaty.
IV. Romania
At least but not at last, there is a case of Romania. Romania acceded to the Vienna Convention
and to the Joint Protocol on 29 December 1992. Subsequently, on 30 September 1997,
Romania signed also the Protocol to amend the Vienna Convention and on 29 December
1998, the country deposed the ratification instruments by the Secretary General of
the IAEA.17
Additionally, Romania signed also the Convention on Supplementary Compensation on
30 September 1997 and deposed the ratification instruments by the Secretary General
of the IAEA on 2 March 1999. This is making it the only European country, which has
done such a step until now.
However, only the revised Vienna Convention and the Joint Protocol have already come
into the force.18
14 WOLFF, K. The Vienna International Conference on Civil Liability for Nuclear Damage. In: WEINSTEIN, J.
(Ed.): Nuclear liability, Progress in Nuclear Energy Series X, Vol. 4, Oxford: Pergamon Press, 1966, pp. 1 - 22.
15 SALMINS, A. The overview on development of nuclear legislation in Latvia, In: Le droit nucléaire: du 20e au
21e siécle, Paris: Soc. de Législation comparée, 1998, pp. 55 – 60.
16 The Protocol came into force on 4 October 2003. The signatory states are Argentina, Belarus, the Czech,
Republic, Philippines, Indonesia, Lebanon, Lithuania, Latvia, Hungary, Marocco, Peru, Poland, Romania and
Ukraine. However, it was ratified only by Argenina (2000), Belarus (2003), Latvia (2001), Marocco (1999) and
Romania (1998) until now. For further information to problems related to 1997 Protocol ratification in Central
and Eastern European states see: HORBACH, N. 1997 Nuclear Liability Treaties: Conformities and
Deficiencies in some EU Applicant States, Journal of Energy and Natural Resources Law, Vol. 18, 2000, No. 4, pp.
378 – 403.
17 CUTOIU, D. Romanian nuclear legislation in the transition period. In: PELZER, N. (Hrsg.): Die
Zweckbestimmungen des Atomrechts, Baden Baden: Nomos Verlag, 1999, pp. 125 – 135.
18 CHIRIPUS, V. Romania’s Role in a Future Unified European Nuclear Liability Regime – Problems and
Possible Conflicts. Paper presented at the 12th Regional Conference of the German Branch of AIDN/INLA on
European Nuclear Liability Law in a Process of Changehold in Berlin on 31. June – 1. July 2009.
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European perspective: problems arising after the parties of the Vienna Convention
joined the EU
Even before the “Eastern” enlargement of the European Union, there was a kind of
“nuclear liability patchwork” there. 19,20,21
But the differences become more severe after the Parties of the Vienna Convention
joined the EU. Furthermore, disproportions between legal regimes created by existing
multilateral treaties are getting bigger in connection with the process of the revision of
the Paris, Brussels and Vienna Convention.22
Problems arising from the current situation can be described, if analysing two hypothetical
cases of a nuclear incident:
I. Nuclear Incident Occurs in the Territory of France with Nuclear Damages in the Central Europe
The country, where the incident occurred (France in this case), is a Party of the Paris and
Brussels Conventions. The neighbouring EU Member States - Belgium, the Netherlands,
Germany, Italy, Spain and Great Britain, where the incident caused extensive damages are the Contracting Parties of the Paris and Brussels Conventions as well.
Consequently, victims from these states can claim damages by the French court in charge.
The operator is liable for damages to health as well as for damages to property caused by
the nuclear incident which occurred in his site.
Under the Brussels Supplementary Convention, there is a financial amount of SDR 300
millions to compensate the victims of the nuclear incident. However, victims from Portugal
and Greece, which are Parties to the Paris Convention, but did not joined the Brussels
Supplementary Convention, can claim up to the maximum amount set by national French
legislation as a limit of the operator’s liability.
Theoretically, the victims from the Vienna Convention states would be in the same
position as the victims from Greece and Portugal.23 Under the Joint Protocol, victims
from the Czech Republic, Slovakia, Poland, Hungary and from other Parties of the
19 This is because of the fact, that not all the Parties of the Paris Convention did also join the Brussels
Supplementary Convention. Furthermore, even the Joint Protocol wasn’t joined by all the parties of the Paris
Convention at the time of the „Eastern Enlargement“ (see Annex). And at last, but not at least, there were
the well known cases of Austria, Ireland and Luxembourg, which were not parties of any of existing
international conventions.
20 Regarding the Irish perspective, see: CARROLL, S. Why does Ireland not adhere to the international nuclear
liability conventions? In: PELZER, N. (Ed): Die Internationalisierung des Atomrechts, Baden Baden: Nomos
Verlag, 2005, pp. 229 – 238, and O’HIGGINS, P.; MCGRATH,P. Third Party Liability in the Field of Nuclear
Law: An Irish Perspective. Nuclear Law Bulletin 2002, No. 70, pp. 7 – 21.
21 Regarding the Austrian perspective, see: GEHR, W. The question of exclusive liability - Austria’s response. In:
OECD/NEA: Reform of civil nuclear liability, Paris: OECD, 1999, pp. 463 – 474 and HINTEREGGER, M.;
KISSICH, S. Atomhaftungsgesetz 1999: Kurzkommentar. Wien: Manzsche Verlags – und
Universitaetsbuchhandlung, 2004, pp. 47 – 58.
22 BLOBEL, F. Das Protokoll von 2004 zum Pariser Übereinkommen – wesentliche Verbesserungen im
internationalen Atomhaftungsrecht. Natur und Recht, Vol. 27, 2005, No. 3, pp. 137 – 143.
23 For further information see: PELZER, N. Inadequacies in the Civil Nuclear Liability Régime evident after the
Chernobyl Accident: The Response in the Joint Protocol of 1988. In: OECD/NEA: Nuclear Accidents –
Liabilities and Guarantees, Paris: OECD, 1993, pp. 155 – 169.
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Vienna Convention can claim damages under the same conditions as the victims from
the parties of the Paris Convention. However, France didn’t ratified the Joint Protocol yet.
Consequently, the Regulation 44/2001 of December 22, 2001 (thereinafter: “Regulation
Brussels 1”) related to the authority and enforcement of the decisions in civil and
commercial matters has to be applied on the claims of the victims from the Vienna
Convention states.24
II. Nuclear Incident Occurs in the Territory Of Slovakia with Nuclear Damages in the
Western Europe
Slovak Republic is Party to the Vienna Convention and to the Joint Protocol. According
to the current Slovak legislation (Act on Peaceful Use of Nuclear Energy 2004), operator’s
liability is limited to EUR 75 million.25
Similar to the Paris Convention, the principle of jurisdictional unity has been anchored also
in the Vienna Convention. That means, the competence within nuclear damages indemnification belongs to the court of the signatory state where the nuclear incident occurred.
Therefore, Slovak court will be competent for the claims of the victims from Bulgaria, the
Czech Republic, Estonia, Lithuania, Latvia, Hungary, Poland and Romania.
At the same time, the Slovak Republic is Party to the Joint Protocol, which extends the
applicability of the jurisdictional unity principle also on those Paris Convention states
which signed and ratified this international treaty. Consequently, the Slovak court will be
competent also for claims of the victims from Denmark, Finland, Greece, the Netherlands,
Germany, Slovenia, Sweden and Italy.
On other hand, the Regulation 44/2001 of December 22, 2001 will be directly applicable
for claims of the victims from the states which either did not joined the Joint Protocol
(such as Cyprus, Ireland, Luxembourg, Malta and Austria), or have not ratified it yet
(Belgium, France, Portugal, Spain or Great Britain).
Consequently, victims from these states will have the opportunity to claim for damages by
the courts in theirs county of origin. On other hand, victims from both Vienna Convention
countries (Bulgaria, the Czech Republic, Estonia, Lithuania, Latvia, Hungary, Poland
and Romania) as well as from those Paris Convention countries, which joined the Joint
24 Article 13 letter a) of the Paris Convention (“Except as otherwise provided in this Article, jurisdiction over actions
under Articles 3, 4, 6(a) and 6(e) shall lie only with the courts of the Contracting Party in whose territory the nuclear
incident occurred”), as well as the Article XI (1) of the Vienna Convention („Except as otherwise provided in this
Article, jurisdiction over actions underArticle II shall lie only with the courts of the Contracting Party within whose
territory the nuclear incident occurred”) laid down the principle, that jurisdiction over the nuclear damages
claims is in competence of court of the state in whose territory the nuclear incident occurred (so called principle
of jurisdictional unity). For further information see: STOIBER, C.; BAER, A.; PELZER, N.; TONHAUSER,
W. Handbook on Nuclear Law, Vienna: International Atomic Energy Agency, 2003, pp. 115 – 116. Regulation
Brussels I., which has subsidiary character to above mentioned provisions of international conventions, gives
the possibility to claim damages by the court in the place, where the damage was suffered. For further

information to these problems see: GALIZZI, P. Questions of Jurisdiction in the event of a nuclear accident in a
Member state of the European Union, Journal of Environmental Law, Vol. 8, 1996, No. 1, pp. 71 – 98
25 KOSNÁČOVÁ, M. Občianskoprávna zodpovednosť za škodu v úprave nového atómového zákona. Justičná
revue, Vol. 57, 2005, Nr. 6 - 7, pp. 825 – 834 (in Slovak).
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Protocol (Denmark, Finland, Greece, the Netherlands, Germany, Slovenia, Sweden and
Italy) will have to claim by the competent Slovak court.26
Anyway, both groups of victims will have to rely on the financial resources, created under
current Slovak legislation (Act on Peaceful Use of Nuclear Energy 2004). This limits
operator’s liability on EUR 75 million. Congruence of liability and insurance applies, so
the operator is obliged to insure his liability.27 However, there is neither state guarantee
for nuclear damages in Slovakia, nor a public fund, victims could benefit from in the
case, financial amount created under the operator’s insurance gets exhausted. So, there
isn’t anything similar to the three tiers system created by the Brussels Supplementary
Convention. This applies not only on Slovakia, but generally on all of the Vienna Convention states, that entered the EU during the 2004 and 2008 enlargements.
III. Main Implications of the Current “Patchwork”
What are the messages, resulting from the facts mentioned above? First of all, we can observe,
that there already are gaps between the financial funds available to compensate nuclear
damages under the (unrevised) Paris – Brussels system (which creates a financial mass in
the amount of SDR 300 million)28,29 and financial funds available in most of the Vienna
Convention countries, which entered the EU during the 2004 and 2008 enlargements.
Having the countries with nuclear capacities in mind30,31,32 we can point out, followings
figures to illustrate this:
26 MAGNUS, U. Jurisdiction and Enforcement of Judgements under the Current Nuclear Liability Regimes
within the EU Member States. Paper presented at the 12th Regional Conference of the German Branch of
AIDN/INLA on European Nuclear Liability Law in a Process of Changehold in Berlin on 31. June – 1. July 2009.
27 POSPÍŠIL, M.; ZÁRUBA, P.: Občanskoprávní odpovědnost za jaderné škody v česko – slovenském kontextu,
minulost, současnost a budoucnost z pohledu orgánu dozoru a z pohledu pojistitele. Bezpečnost jaderné energie,
Vol. 16, 2008, No. 5/6, pp. 176 – 188 (in Czech and Slovak, with English abstract).
28 Unamended Paris – Brussels system means liability and compensation system created by the Paris and the
Brussels Supplementary Convention.
29 FAURE, M.; SKOGH, G. Compensation for damages caused by nuclear accidents: a convention a insurance.
The Geneva Papers on Risk and Insurance, Vol. 17, 1992, No. 62, pp. 499 – 513.
30 At present, Estonia does not pursue a national nuclear program and there are no nuclear power plants or other
installations on its territory. However, there are two party decommissioned nuclear reactors and nuclear waste
repositories in the former Soviet Naval Training Centre in Paldiski. There is a repository of uranium mining
and milling waste in Sillamäe, one of the largest depositories of its kind in the Central and Eastern Europe.
Estonia is party to the Vienna Convention and to the Joint Protocol. No liability limit has been introduced
in Estonian legislation. In more detail on Estonian nuclear liability law see: SAUNANEN, E.: Tsiviilvastutus
tuumaintsidendi põhjustatud kahju eest rahvusvahelises õiguses. Juridica, Vol. 14, 2006, No. V, pp. 350 – 359 (in
Estonian, with English abstract).
31 In Latvia, there are no nuclear power plants or nuclear fuel cycle facilities. There is one research reactor near
Riga, which was shut down in 1998. Latvia is party to the amended Vienna Convention and to the Joint
Protocol, creating very comprehensive nuclear liability legislation. The nuclear liability of a nuclear facility
operator is limited on LVL 4 million (EUR 5, 7 million). Operator is required to obtain and maintain insurance.
Additionally, the state guarantees to satisfy claims up to LVL 80 million (EUR 113 million).
32 There are no nuclear power plants in Poland at the time. There are two research reactors in the country. In 2008,
a program called “Polish energy policy until 2030” was approved, which outlines plans for two nuclear power
plants to be built by 2020. Poland is party to the Vienna Convention and to the Joint Protocol and signed also
the Protocol to Amend the Vienna Convention. According to the current legislation, operator’s liability is
limited on SDR 150 million. The congruence between liability and insurance applies. There are no state
guarantee for nuclear damages in the Polish law. In more detail on Polish nuclear liability law see: MAJDA,
R.: Cywilna odpowiedzialność za szkodę jądrową w polskim prawie atomowym, Łódz: Wydawnictwo
Uniwersytetu Łódzkiego, 2007 (in Polish).
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Bulgaria is Party of the Vienna Convention (1994) and of the Joint Protocol
(1994) has two nuclear reactors (Kozloduy 5 and Kozloduy 6) generating about
35% of its electricity. Government commitment to the future of nuclear energy
is strong and a new nuclear plant is firmly planned to come on line in 2013.33
Bulgarian legislation sets the limit for operator’s liability currently on BGN
96 million.34
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Czech Republic is Party of the Vienna Convention (1994) and of the Joint
Protocol (1994). Furthermore, the country signed also the Protocol to Amend
the Vienna Convention (1998) and the Convention on Supplementary Compensation (1998), but didn’t ratify these treaties yet. The Czech Republic has 6
nuclear reactors generating about one third of its electricity (Dukovany 1 – 4
and Temelin 1 – 2). Government commitment to the future of nuclear energy is
strong. Proceedings towards building two additional reactors in Temelin already
started.35 Czech legislation sets currently the operators liability for damages
occurred from the nuclear incidents in the facilities for electricity production on
CZK 8 billion.36 The operator has to insure CZK 2 billion, while there is a state
guarantee for the rest of operator’s liability. Additionally, there is another limit,
which is for damages arising from low risk installations and nuclear material
transport, and this has been set up on CZK 2 billion.
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Hungary is Party of the Vienna Convention (1989) and of the Joint Protocol
(1992). Furthermore, Hungary also signed the Protocol to Amend the Vienna
Convention (1997), but didn’t ratify it yet. Hungary has 4 nuclear reactors (Paks
1 – 4) generating more than a third of its electricity. Currently, the Parliament
has expressed overwhelming support for building two new power reactors.37
Operator’s liability is limited on SDR 100 millions, SDR 5 millions for the
accidents arising during the transport of nuclear fuel respectively. Nuclear
damage in excess of this will be compensated by the State, provided the total
amount will not exceed SDR 300 million.
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Lithuania acceded to the Vienna Convention (1992) and of the Joint Protocol
(1993) as the first country of the former Soviet Union. Furthermore, Lithuania
also signed the Protocol to Amend the Vienna Convention (1997), but didn’t
ratify it yet. Lithuania has one nuclear reactor (Ignalina 2) generating almost
70% of its electricity. In January 2009, Lithuanian Energy Organisation
published a construction plan for one additional reactor, with construction to
start 2012 and operation from 2018.38 Operator’s liability is currently limited on
EUR 3, 2 millions. Operator is required to obtain and maintain insurance to
cover his liability. In the event, that the funds created by the operator are not
sufficient to cover damages, the Government guarantees to pay the balance.

33
34
35
36
37
38

According to the Nuclear Power Association ( June 2009).
BGN: Bulgarian Lev, EUR: BGN = 1: 1,955, BGN 96 million = EUR 49, 105 million (Exchange Rate on 10. Aug. 09).
According to the Nuclear Power Association ( June 2009).
CZK: Czech Crown, EUR: CZK = 1: 25, 819, CZK 8 billion = EUR 309 849 336 (Exchange Rate on 10. Aug. 09).
According to the Nuclear Power Association ( June 2009).
According to the Nuclear Power Association ( June 2009).

388

::
		
		
		
		
		
		
		
		
		

Slovak Republic acceded to the Vienna Convention (1995) and the Joint
Protocol (1995). Slovakia has four nuclear reactors (Bohunice 3 – 4 and Mochovce
1 – 2) generating half of its electricity and two more (Mochovce 3 – 4) under
construction. Government commitment to the future of nuclear energy is
strong.39 Operator’s liability is limited on € 75 millions for nuclear incidents in
the facilities operated for the electricity production. There is a lower limit of € 50
millions for the cases of nuclear transport and low risk facilities. Slovak legislation
calls for an obligatory insurance of the whole liability of operator. In the future,
the Slovak Republic is about to increase the liability limit on SDR 300 million
(see the case study bellow).
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Romania acceded to the Vienna Convention (1992) and to the Joint Protocol
(1992), signed the Protocol to amend the Vienna Convention (1998) and the
Convention on Supplementary Compensation (1998), which is not in force yet.
Currently, Romania has two nuclear reactors (Cernavodă 1 – 2) generating almost
20 percent of its electricity. In March 2008, the Romanian government suggested
that it might build another four-unit power plant by 2020.40 The minimum
amount of liability of the nuclear operator is the equivalent to Romanian
currency of SDR 300 million. This liability can be reduced to SDR 150 million,
where the difference is by the state from public funds. The liability for low risk
facilities and transport activities can be reduced to SDR 30 million (in some
cases SDR 20 million) and SDR 5 million respectively (however, there must be
at least SDR 25 million cover for nuclear fuel transport).

Consequently, it can be pointed out, there are differences between financial funds available
either from nuclear insurance, or based on the subsidiary state guaranties between the countries
of the Paris – Brussels system and countries, which are party of the Vienna system.41
The fact is that the parties of the Paris – Brussels system are currently doing steps towards
ratification of the Protocols to Amend the Paris and Brussels Convention. Actually,
deposition of ratification documents is awaited to the end of year 2010.42 The European
Commission requires all EU member states to ratify together at the same time.43
39 According to the Nuclear Power Association ( June 2009).
40 According to the Nuclear Power Association ( June 2009).
41 See also: HORBACH, N. Lacunae of International Nuclear Liability Agreements. In: HORBACH, N. (Ed.):
Contemporary Developments in Nuclear Energy Law, Den Haag: Kluwer Law International, 1999, pp. 43–85.
42 SCHWARTZ, J. Great Expectations: Where Do We Stand with the Amended Nuclear Liability Conventions?
Paper presented at the 12th Regional Conference of the German Branch of AIDN/INLA on European Nuclear
Liability Law in a Process of Changehold in Berlin on 31. June – 1. July 2009.
43 Through the Decision No. 2004/294/EC of March 8, 2004, the Council, having the consent of the European
Parliament assigned to EU member states to make in the interest of European Community all necessary steps
to coordinated deposition of ratification documents of the Protocol amending the PC 1960 by the Secretary
General of the Organization for Economic Cooperation and Development, that until December 31, 2006 if
possible. In this decision, the Council pointed out, that the ratification of the PP 2004 is especially important from
the point of view of the Community’ and the Member states’ interests as it creates a base for financial resources increase
which can serve for claims of damages caused by nuclear accidents. In this connection, it is necessary to point out the
fact that Austria, Denmark, Ireland and Luxembourg were exempted from the scope of application of the
mentioned decision. Through the Decision No. 2007/727/EC of November 8, 2008 the Council of EC expressed
the same role also in relation to Slovenia which signed the Protocol of 2004 amending the Paris Convention on
12 February 2004.
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We have to keep in mind that if the Protocols to Amend the Paris and Brussels Convention
will came into force in the states of Paris – Brussels system, the differences between the
state of nuclear liability in the “old” and the “new” EU member states will became even
more alarming.
Under amended Paris and Brussels Conventions,44 the amount of a nuclear operator’s
liability is increased to an amount not less than EUR 700 million. In addition, the
amended Paris Convention will officially recognise, for the first time, that a state with an
unlimited liability regime may participate in the scheme established by the Convention.
The amended Brussels Supplementary Convention will maintain its basic three-tier
compensation system but with significantly increased amounts: the first tier will continue
to come from the operator’s financial security but will be at least €700 million; the second
tier will be provided by the state in whose territory the liable operator’s installation is
situated and will be up to €500 million; and the third tier will be made available by all of
the contracting parties and be up to €300 million. Thus, the total compensation available
to victims of a nuclear incident under the combined Paris-Brussels regime will be not less
than €1.5 billion.45
Furthermore, the amended Paris Convention will cover a broader range of damage than
is currently the case. In addition to personal injury and property damage, the revised Paris
Convention includes also certain types of economic loss, the cost of measures to reinstate
a significantly impaired environment, loss of income resulting from that impaired
environment and the cost of preventive measures, including loss or damage caused by
such measures.46,47
Additionally, under the revised Paris Convention, prescription and extinction periods for
nuclear damage claims will be extended to 30 years for actions respecting loss of life and
personal injury. Longer periods are possible under certain circumstances.
Such is the situation in the “old” Member States. On other hand, if we are looking on
the situation in the “new” Member States, the differences in comparison to the Paris –
Brussels system seems to be more considerable in the future.
There is the Protocol to Amend the Vienna Convention, which includes several provisions,
which correspond with those in the amended Paris – Brussels regime:
44 Supplementary Convention as Amended by the Protocols of 2004.
45 BLOBEL, F. Das Protokoll von 2004 zum Pariser Übereinkommen – wesentliche Verbesserungen im
internationalen Atomhaftungsrecht. Natur und Recht, Vol. 27, 2005, No. 3, pp. 137 – 143
46 WAGSTAFF, F. The Concept of Nuclear Damage in the revised Paris Convention. In: PELZER, N. (Ed.): Die
Internalisierung des Atomrechts – Internationalizing Atomic Energy Law, Baden Baden: Nomos Verlag, 2005,
pp. 197 – 220.
47 RUSTAND, H. Updating the concept of damage, particularly as regards environmental damage and preventive
measures, in the context of the ongoing negotiations on the revision of the Vienna Convention – some
comparative aspects. In: OECD/NEA: Nuclear accidents. Liabilities and guarantees, Paris: OECD, 1993,
pp. 218 – 238.
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The Protocol clearly included in the definition of nuclear damage such other lost as is incurred
as a result of a significant impairment of the environment, and the costs of certain preventive
measures or measures taken to minimise damage under specific circumstances.48
Furthermore, The Protocol recognised that personal injury caused by radioactive contamination might not become manifest for some considerable time after exposure thereto, and
accordingly, it establishes a longer period, 30 years from the date of the nuclear incident.49
At last, but not at least, the operator’s liability minimal limit has been increased on
SDR 300 million.50
However, although there are similar provisions in the Amendments of both major
conventional regimes, the main problem is, that while there is a coordinated approach
towards ratifying the Protocols to Amend the Paris and Brussels Conventions in the
“West”, there isn’t such a mirror - like process in the “East.” While all of the parties
of the Paris – Brussels system signed the Protocols to Amend the Paris and Brussels
Conventions, not all of the Vienna Convention states joined the Protocol to Amend the
Vienna Convention.51 While some of the “new” Member states didn’t joined at all,52 only
two of the Member States did the Protocol ratified.53 Additionally, some of the “new”
Member States announced in theirs most current declarations that they will rather to
accede to the Protocol to Amend the Vienna Convention, make the steps towards a
future accession to the amended Paris Convention.
So, due to the actual situation, it can be expected, that the amended Paris – Brussels
system will came into force earlier than the “new” Member States will – if even – all
ratify the Protocol to Amend the Vienna Convention. After this date, there will be much
higher operator’s liability limit, extended nuclear damages as well as much longer time for
claiming damages in the “old” Member States than in the “new” Member States, in most
of which will at that time most likely, the unrevised Vienna Convention will prevail.
However, even if the amended Paris – Brussels system will came into force in the “old”
Member States and the amended Vienna Convention system in the “new” ones, there
will be still the difference concerning existence of the three tiers system, created by the
Brussels Supplementary Convention. There is nothing like that in the Vienna regime. So,
even the liability harmonisation through the revised Paris – Brussels regime combined
with the revised Vienna regime, over bridged by the Joint Protocol in force in all EU
member states will not lead to a harmonised situation in all of the EU Member States.
48 LAMM, V. The Protocol Amending the 1963 Vienna Convention, In: OECD/IAEA: International Nuclear
Law in the Post – Chernobyl Period, Paris: OECD, 2006, pp. 174 – 175.
49 LAMM, V. The Protocol Amending the 1963 Vienna Convention, In: OECD/IAEA: International Nuclear
Law in the Post – Chernobyl Period, Paris: OECD, 2006, pp. 179 – 180.
50 ŠURANSKÝ, F. Increased liability amounts under the 1997 Vienna protocol and elsewhere. In: OECD/NEA:
Reform of Civil Nuclear Liability, Paris: OECD, 1999, pp. 115 – 124.
51 This was signed by the Czech Republic, Hungary, Latvia, Lithuania, Poland and Romania.
52 Bulgaria, Estonia and Slovakia.
53 Latvia and Romania.
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Perspectives of a EU – wide harmonisation from the perspective of those EU members,
which are parties of the Vienna Convention
The above described situation implies not only the effort to identify differences between
existing legal regulations for nuclear damage liability within EU member states, but
currently also discussions and reflections about their convergence or even harmonisation.
The Questionnaire of 2007 presented several of the future development concerning the
future EU wide nuclear liability regime.54 In following paragraphs, some remark will be
pointed out concerning the future development towards a harmonised nuclear liability
regime in the EU, with special accent on the “new” member states.
I. Perspectives of the 1997 Protocol Ratification in Relation to the Membership of its
Signatories in the EU
As pointed out above, a certain stage of nuclear liability harmonisation will be reached in
the EU if the amended Paris and Vienna Convention will came into force and if all EU
countries will join the Joint Protocol.55
However, after the Parties of the Vienna Convention joined the EU during two enlargements in 2004 and 2008, EU Law will play a key role during the ratification process of
the Protocol to Amend the Vienna Convention.56
In general, in the case of ratification procedure, the Parties of the Vienna Convention will
need to take similar steps as the parties of the Paris – Brussels regime by ratifying the
Protocols to amend the Paris Convention and Brussels Supplementary Convention.57
In the case, the Parties of the Vienna Convention will be about to ratify the Protocol to Amend
the Vienna Convention or to accede to it, following provisions of the Treaty establishing
the European Community (thereinafter “the ECT”) are of particular importance:
According to the Art. 300 (2) ECT:
Subject to the powers vested in the Commission in this field, the signing,
which may be accompanied by a decision on provisional application before
entry into force, and the conclusion of the agreements shall be decided on by the
Council, acting by a qualified majority on a proposal from the Commission.
The Council shall act unanimously when the agreement covers a field for
which unanimity is required for the adoption of internal rules and for the
agreements referred to in Article 310.
54 AMEYE, E. Legal Study on Nuclear Third Party Liability for DG TREN of the European Commission. Paper
presented at the 12th Regional Conference of the German Branch of AIDN/INLA on European Nuclear
Liability Law in a Process of Changehold in Berlin on 31. June – 1. July 2009.
55 Anyway, the problem with the five member countries, which remains outside the international nuclear liability
system, will not be solved with such a step.
56 Czech Republic (18 June 1998), Hungary (29 September 1997), Latvia (7 March 2001), Lithuania (30
September 1997), Poland (3 October 1997) and Romania (30 September 1997) signed the Protocol to Amend
the Vienna Convention. Bulgaria and Slovakia didn’t sign this Protocol. Until most recently, only Latvia (5
December 2001) and Romania (29 December 1998) deposed the instruments of ratification.
57 See: Council Decision of 8 March 2004 authorising the Member States which are Contracting Parties to the
Paris Convention of 29 July 1960 on Third Party Liability in the Field of Nuclear Energy to ratify, in the interest
of the European Community, the Protocol amending that Convention, or to accede to it, OJ L 97, 8.3.2004,
pp. 53–54.
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By way of derogation from the rules laid down in paragraph 3, the same
procedures shall apply for a decision to suspend the application of an agreement,
and for the purpose of establishing the positions to be adopted on behalf of
the Community in a body set up by an agreement, when that body is called
upon to adopt decisions having legal effects, with the exception of decisions
supplementing or amending the institutional framework of the agreement.
The European Parliament shall be immediately and fully informed of any
decision under this paragraph concerning the provisional application or the
suspension of agreements, or the establishment of the Community position
in a body set up by an agreement.
According to the Art. 300 (3) ECT:
The Council shall conclude agreements after consulting the European Parliament, except for the agreements referred to in Article 133(3), including cases
where the agreement covers a field for which the procedure referred to in Article
251 or that referred to in Article 252 is required for the adoption of internal
rules. The European Parliament shall deliver its opinion within a time limit
which the Council may lay down according to the urgency of the matter. In the
absence of an opinion within that time limit, the Council may act.
By way of derogation from the previous subparagraph, agreements referred
to in Article 310, other agreements establishing a specific institutional
framework by organising cooperation procedures, agreements having
important budgetary implications for the Community and agreements
entailing amendment of an act adopted under the procedure referred to in
Article 251 shall be concluded after the assent of the European Parliament
has been obtained.
The Council and the European Parliament may, in an urgent situation,
agree upon a time limit for the assent.
As unified legal regime for the jurisdiction and enforcement of court decisions has been
established in the EU through the Regulation Brussels 1,58,59 ratifying any international
treaties establishing discrepant rules (as Protocol to Amend the Vienna Convention does
by containing the principle of jurisdictional unity) needs to be approved in the way laid
down in the provisions of the ECT mentioned above.
58 GALIZZI, P. Questions of Jurisdiction in the event of a nuclear accident in a Member state of the European
Union, Journal of Environmental Law, Vol. 8, 1996, No. 1, pp. 71 – 98
59 SANDS, P.; GALIZZI, P.: La Convention de Bruxelles de 1968 et la responsabilité pour les dommages
nucléaires. Bulletin de droit nucleaire 1999, No. 64, pp. 7 – 28.
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The fact is, that in its Decision of 8 March 2004, the Council described the Protocol to
Amend the Paris Convention as
“particularly important, in the light of the interests of the Community and
its Member States, because it improves compensation for damage caused by
nuclear accidents.”
Consequently, similar proclamation will be needed in the case, current Vienna Convention
parties will be about to ratify the Protocol to Amend the Vienna Convention. Anyway,
having current activities of the European Commission in the field of nuclear liability
in mind, one can doubt if such statement will be done by competent EU authorities.
However, by doing it, the EU would de facto approve splitting the nuclear liability regime
under two different international regimes (those of Paris – Brussels Conventions and
those of Vienna Convention).
II. Switching from the Vienna to Paris – Brussels Regime
Obviously, switching from the Vienna into the amended Paris – Brussels system would
basically result in harmonisation of nuclear liability legal framework within the EU.60
However, realization of such option is difficult due to a range of serious barriers:
Both original as well as amended version of the Paris Convention is opened to join
only for Member Countries of the Organisation for the Economic Co-operation and
Development (OECD).61
The OECD non-Member States can accede to this treaty only if this will be approved
by all Contracting Parties. Currently, Bulgaria, Cyprus, Lithuania, Latvia, Malta and
Romania are not OECD Members; Estonia and Slovenia are Candidate Countries.
In this scenario, Central and Eastern European Member States, which are currently Party
to the Vienna Convention, should phase out this multilateral treaty.63
Article XXV (1) of the Vienna Convention deals with the possibility of phasing out this
treaty in the period of ten years after the treaty came into force (what happened on 12.
11. 1977). This will be realised by phasing out unilaterally at least 12 months before the
end of this period. According to the Article XXV (2) of the Vienna Convention, after
that period of ten years, the treaty remains in force for a further period of five years for
parties which have not terminated its application pursuant to paragraph 1, and thereafter
for successive periods of five years each for those Contracting Parties which have not
terminated its application at the end of one of such periods, by giving, before the end of
60 Anyway, the problem with the five member countries, which remains outside the international nuclear liability
system, will not be solved with such a step.
61 Article 21 letter a) of the Paris Convention.
62 Article 21 letter b) of the Paris Convention.
63 The same way, as Slovenia proceeded in 2001.

394

one of such periods, at least twelve months’ notice to that effect to the Director General
of the International Atomic Energy Agency.64
Furthermore, it is necessary to take into account the fact that in case the parties of the
Vienna Convention decide for phasing out this treaty, they need to proceed according to
theirs national rules governing signing, ratifying and phasing out international treaties.
e.g. in Slovakia, the Vienna Convention was approved in the year 1995 as
a treaty, which needs president’s signature. If phasing out this treaty, it will
be necessary within the Slovak legal order to proceed the same way, what
means: to propose a material by an administrator (a proposal on phasing
out the Treaty) for approval to the Government of the Slovak Republic, to
the National Assembly of Slovak Republic and then to the President of the
Slovak Republic. The phasing out of the treaty after its termination is to be
sent to the depositor by the Ministry of Foreign Affairs of the Slovak Republic.
Analogical processes would be needed in all Vienna Convention states
(Bulgaria, Czech Republic, Estonia, Lithuania, Latvia, Hungary, Poland
and Romania), if phasing out the Vienna Convention will be considered as
appropriate option. It can be estimated, that the process of phasing out and of
the joining the revised Paris Convention would take at least 6 years.
Furthermore, regarding the future development, it should be kept in mind, the target of
harmonising the nuclear liability framework in the EU Member States can be reached
only through establishing a uniform standard of subsidiary compensation rules, which
are nowadays laid down in the Brussels Supplementary Convention and for the future,
in the amended Brussels Supplementary Convention. Harmonising the nuclear liability
rules only through the standards laid down in the amended Paris Convention would not
bridge over the existing differences concerning financial compensations, available for the
potential victims. Fact is, optimal harmonisation can be reached only through unifying
the rules governing the subsidiary compensation funds provided by the national states.
Reflecting the current harmonisation attempts: the case of the Czech Republic and
of the Slovakia
Existence of two different nuclear liability regimes in the EU and challenges arising from
this situation have been reflected also in the current developments in some of the Vienna
Convention parties.
In following paragraphs, two cases of current developments will be presented. Both of
them are “new” Central European Member States, which joined the Union in 2004 as
Vienna Convention parties. Both of them do have nuclear installations in theirs territory
and are currently planning further development of nuclear industry in the future.
64 Furthermore, in the case, the parties of the Vienna Convention will decide to join the amended Paris
Convention, it will be necessary to proceed in accordance with the Article 300 (2) alinea 2 and Article 300 (3)
alinea 2 of the ECT and Article 103 alinea 1 of EuratomT.

395

Anyway, quite different approaches regarding the future development of the nuclear
liability can be observed in both countries: While the Czech Republic seems to be
hesitating concerning identifying its preferences, the executive of the Slovak Republic
expressed a clear target to prepare its legislation for a future accession to the amended
Paris Convention.
I. Czech Republic
Similar to other Central- and Eastern European States, also the Czech Republic was
after the change of geo – strategically circumstances in 1989 looking for a way, how to
gain international acceptance for theirs nuclear activities through joining the existing
multilateral nuclear liability conventions.65,66
Due to rather lower financial obligations, the Czech Republic joined the Vienna
Convention and the Joint Protocol on 24 March 1994. Obligations arising from signed
Conventions were transposed into the Czech legislation through the § 32 (1) of the Act
on Peaceful Use of Nuclear Energy 1997.
Furthermore, on 18 June 1998, the Czech Republic also joined two other multilateral
treaties on nuclear third party liability, but hasn’t ratified them yet: the Protocol to
Amend the Vienna Convention and the Convention on Supplementary Compensation
for Nuclear Damage, Supplementary Compensation Convention.67
According to the provisions of the Act on Peaceful Use of Nuclear Energy 1997, operator’s
liability was limited on CZK 6 billions for nuclear incident in a nuclear site operated for
purposes of energy production68 and on CZK 1, 5 billions for cases of a nuclear incident in
a nuclear site operated for other purposes respectively.69 Furthermore, the Act on Peaceful
Use of Nuclear Energy 1997 laid down the obligatory insurance in the minimal amount
of CZK 1, 5 billions for the first of mentioned types of the operators liability and of
minimal CZK 200 millions CZK for the second type of liability. Additionally, according
to Act on Peaceful Use of Nuclear Energy 1997, the state was obliged to compensate all
damages instead of the operator in the case, the operator will be not able to pay for them,
but only to the limit of operators’ liability.70
65 In more detail, concerning the evolution towards signing the Vienna Convention by the the Czech Republic in
English see: HUBÁČEK, P.; TVRZNÍK, M.; ŠURANSKÝ, F.: Recent Developents of Nuclear Legislation in
the Czech Republic, In: PELZER, N. (Ed.): Neues Atomenergierecht: Internationale und nationale
Entwicklungen, Baden – Baden: Nomos Verlagsgesellschaft, 1994, pp. 197 – 202.
66 In French, see: ROTHEY, P.: Le régime de la responsabilité civile nucléaire dans la loi “atomique” de 1997, In :
PELIKÁNOVA, I. (Ed.): K otázkám harmonizace s evropským právem, Praha: Acta Universitatis Carolinae
Iuridica, 2000, pp. 143 – 146.
67 ŠURANSKÝ, F.: Nové mezinárodní smluvní dokumenty v oblasti odpovědnosti za jaderné škody. Bezpečnost
jaderné energie, Vol. 6, 1998, No. 3/4, pp. 95 – 100 (in Czech, with English abstract).
68 EUR 210 896 309 (Exchange Rate on 24. February 2009).
69 EUR 52 724 077 (Exchange Rate on 24. February 2009).
70 Consequently, the congruence between the liability and insurance is not reflected in the current Czech
legislation, as the operator is not obliged to insure his entire liability. There is a bunch of legal questions
concerning such a regulation, i.e. evaluating such a provision as a state subsidy etc. The fact is, that this point can
became subject of discussions in the future: This is because of the fact, that current Czech legislation shows, that
there are not only gaps between the financial funds available for victims in the “new” and in the “old” member
states, but also the obligations of operators are quite different.
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Most currently, several statements have been done regarding the future of the nuclear
liability regime in the Czech Republic:71 In the Programme Declaration of the Government
of 2006, following target was laid down:
“We will abolish the limited liability of the operators of nuclear reactors for
damage so that they pay market insurance, as other industrial sectors are
required to do.”
Furthermore, according to the Decision of the Czech Government of March 17, 2008, the
Minister of Industry and Trade was commissioned to take all necessary steps towards
“ratifying the Protocol to Amend the Vienna Convention on Civil Liability
for Nuclear Damage of 1997 and prepare necessary measures towards
ratifying the revised Paris Convention.”
It should be noted, that targets laid down in this Decision are to be considered as
contra - dictionary. Due to the fact, phasing out the Vienna Convention is precondition
for ratifying the revised Paris Convention (as fulfilling obligations from both major
multilateral conventions is considered to be impossible), the first of the targets is contrary
to the second. Anyway, the Ministry didn’t take any steps towards achieving the targets set
up in the Decision during serving in his office. After the resignation of the Government
in April 2009, the interim government didn’t make any statement regarding proceeding
in this matter.
While the executive was rather hesitating to take any steps towards amendment of the
nuclear liability regime, a change was approved in the Parliament, being based on an initiative of its member. According to this Amendment, liability limit increased from CZK
6 to 8 billions in the cases of a nuclear incident in a nuclear site operated for purposes of
energy production72 and from CZK 1, 5 to 2 billions in the cases of a nuclear incident
in a nuclear site operated for other purposes.73 This Amendment came into force on 4
July 2009.
However, one can doubt if such a step can be considered as a move forward. Even the
increased limit of operator’s liability doesn’t fully fulfil the obligations resulting from
the Protocol to Amend the Vienna Convention.74 Furthermore, no other provisions
requested by the Protocol (i.e. new definition of nuclear damages, new time limit to
claim the nuclear damages etc.) have been reflected in the Czech legislation. So, the latest
Amendment can not be considered as a good step forward.
71 ŠURANSKÝ, F.: Odpovědnost za jaderné škody, možné úpravy legislativy v České republice. Bezpečnost jaderné
energie, Vol. 15, 2007, No. 12, pp. 371 – 378 (in Czech, with English abstract).
72 EUR 309 849 336 (Exchange Rate as of 10 August 2009).
73 EUR 77 462 334 (Exchange Rate as of 10 August 2009).
74 SDR: CZK = 1: 28, 054; CZK 8.000.000.000 = SDR 285 158 227 (Exchange Rate as of 13 August 2009).
However, interim limit set by the Protocol seems to be fulfilled by this amendment.
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To sum up: Any explicit strategy of the Czech executive concerning the future of the
nuclear liability regime is missing at the time. Having the nuclear plans of the country in
mind, such situation can not be considered as very positive.
II. Slovakia
In the comparative perspective, the most recent development in Slovakia in the area of
nuclear liability is interesting:
Similar to the Czech Republic, also the Slovak Republic acceded to the Vienna Convention
and the Joint Protocol. However, Slovakia didn’t sign any other nuclear liability convention
after joining the Vienna system (neither the Protocol to Amend the Vienna Convention,
nor the Convention on Supplementary Compensation).
Obligations arising from signed Conventions were transposed into the Slovak legislation
through the § 29 (1) of the Act on Peaceful Use of Nuclear Energy 2004.75 According
to the provisions of this Act, operator’s liability is limited on € 75 millions for nuclear
incidents in the facilities operated for the electricity production. There is a lower limit of
€ 50 millions for the cases of nuclear transport and low risk facilities. However, the Slovak
the Act on Peaceful Use of Nuclear Energy 2004 calls for an obligatory insurance of the
whole liability of operator. So, in contradistinction to the current Czech legislation, the
congruence principle applies in the Slovak Republic.76
Most currently, nuclear liability came into the focus of the Slovak executive. As reaction
on the activities of the European Commission in the field of nuclear liability, a Decision
regarding the future development of the nuclear liability legislation was issued on 3
December 2008 by the Government of the Slovak Republic.77
In the Decision, the Slovak Government set up targets for future nuclear third liability
legislation in the Slovakia. The Slovak Nuclear Regulatory Authority was commissioned
to submit a new Nuclear Third Party Liability Act to the Government, at least on
June 30, 2010.
This new Act should deal with the issues of nuclear third party liability, while other issues
related with the peaceful use of the nuclear energy will remain to be governed in the
Act on Peaceful Use of Nuclear Energy 2004. This Decision doesn’t consider the Slovak
accession to the Protocol to Amend the Vienna Convention as an appropriate solution
for the future. However, the new liability limit is foreseen to be SDR 300 million.
According to the Decision, the new Nuclear Third Party Liability Act should reflect
existing international obligations of the Slovak Republic, resulting from the Vienna
75 KOSNÁČOVÁ, M. Občianskoprávna zodpovednosť za škodu v úprave nového atómového zákona. Justičná
revue, Vol. 57, 2005, No. 6 - 7, pp. 825 – 834 (in Slovak).
76 POSPÍŠIL, M.; ZÁRUBA, P.: Občanskoprávní odpovědnost za jaderné škody v česko – slovenském kontextu,
minulost, současnost a budoucnost z pohledu orgánu dozoru a z pohledu pojistitele. Bezpečnost jaderné energie,
77 Vol. 16, 2008, No. 5/6, pp. 176 – 188 (in Czech and in Slovak, with English abstract).
Uznesenie Vlády Slovenskej republiky č. 880/2008, zo dňa 3. decembra 2008.
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Convention as well as from the Joint Protocol and under this obligations, it should be
shaped as much as possible to reflect obligations, which can result from ratifying the
amended Paris Convention. In this way, Slovakia is planning to be prepared for the case,
the European Commission will find a way how to oblige the country to sign the amended
Paris Convention in the future, or for the case, an European Nuclear Liability Directive
will be released in order to harmonise the nuclear liability regime in both the “old” as well
as in the “new” Member Countries.
So, in comparison to its Western neighbour, the executive of the Slovak Republic was
already able to reflect the current activities of the European Commission and to prepare
a reasonable plan how to proceed on the field of nuclear liability in the future and how to
prepare itself on a possible involvement of the European Commission into these matters.
Concluding remarks
Currently, there is a kind of diarchy of the nuclear liability rules (which are split into two
major nuclear liability conventions and many conventional sub - regimes) in the EU. Such
a diarchy has considerable gaps between the claims available to the victims as result.
If we are looking forward, we may await that the amended Paris – Brussels system will
came into the force in the near future. The existing diarchy results in a kind of “two speed
Europe”, while no similar process as ratification of the Protocols to Amend the Paris and
Brussels Conventions are to be observed in the “new” EU member countries.
On other hand, many of the “new” member states do have plans to multiply theirs nuclear
facilities in the near future. As OECD⁄NEA stressed in its Nuclear Energy Outlook 2008,
“the international community must be prepared to adapt the existing international legal
framework to those new realities.”78 Due to the fact, nuclear liability law is considered
to be one of the core legal issues affiliated to the peaceful use of the nuclear energy,
legal discussions on uniform standard of nuclear liability rules in the EU will be for sure
essential part of the further development.
In these discussions, a uniform nuclear liability framework in the whole EU should
be the target. Basically, there are two possible scenarios of development towards rules
harmonisation where both have some specifics and limits: The first one is harmonization
through joining the existing multilateral conventions which, however, with respect to
current absence of legal instruments of the European Communities, assumes political
consensus of all member states.
There are two questions related to the problem: a probability of such a spontaneous
harmonisation within all the member states and a time interval for the possible
realization. Therefore, in my opinion, a discussion on the second scenario needs to be
started: harmonising the nuclear liability in the EU through a regular legislative process
on the basis of the Euratom Treaty.
78 OECD⁄NEA: Nuclear Energy Outlook 2008, Paris: OECD, 2008, p. 303.
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COMPENSATION FOR NUCLEAR DAMAGE IN
JAPAN: CHANGES IN THE LAW
Hitoshi Tanaka – Researcher, Japan Energy Law Institute

Introduction
The Law on Compensation for Nuclear Damage (“LCND”), which is the basis of the
nuclear liability system in Japan, was amended on April 10, 2009, in the 171st ordinary
session of the Diet. Unchanged since 1999, the newly amended LCND will come into
force on January 1, 2010.
In this paper, I will examine the nuclear liability system in Japan. Specifically, I will address the
2009 amendment to the LCND, as well as related issues that have been deferred, as follows:
1) The reasons for amending the LCND and the need for its periodic amendment;
2) Background issues considered in developing the 2009 amendment to the LCND;
3) Substantive details about the content of the 2009 amendment to the LCND;
4) Themes and the issues which were left out of the 2009 amendment and which
		 will need to be considered in the future, especially issues relating to ratification
		 of international conventions for nuclear liability.
Reasons for amending the LCND
1.1. The statutory rationale behind the 2009 amendment to the LCND
The prima facie reason why the LCND needed to be amended earlier this year is that
the statute itself includes a provision that calls for periodic amendment to account for
changes in the “state of the art” in nuclear damage policy.
Article 20 of the 1999 draft of the LCND provides as follows: “The provisions of Article
10, paragraph 1 and Article 16, paragraph 1 shall be applied to nuclear damage involving
the operation of the reactor etc. with which any activity falling under any of those written
in Article 2, paragraph 1 has been commenced by December 31, 2009.”
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Article 10, paragraph 1 is the provision concerning the indemnity agreement for
compensation of nuclear damage (“Indemnity Agreement”). The Indemnity Agreement
consists of the financial security for compensation of the nuclear damage in the LCND
(“Financial Security”) together with the contract of liability insurance for nuclear damage
(“Liability Insurance Contract”) discussed in Article 8.
The Indemnity Agreement, then, is the contract under which the Government indemnifies
a “nuclear operator” – a company that provides nuclear energy and related services – for
losses arising from compensating third parties for nuclear damage not covered by the
Liability Insurance Contract – the contract with an insurer. The Indemnity Agreement
will take effect, for example, in case of nuclear damage caused by earthquake or eruption,
as well as nuclear damage caused by normal facility operation, etc.
Article 16, paragraph 1 is a provision that outlines aid given by the State (“Aid by
the State”) to a nuclear operator in the event that the amount the nuclear operator
compensates claimants for the nuclear damage exceeds the Financial Security amount
required of nuclear operators under the LCND.
Since nuclear operators are prohibited from operating their facilities without Financial
Security and would be, in fact, unable to operate without Aid by the State, it is therefore
necessary to amend the terms in Article 20, which sunsets December 31, 2009. The 2009
Amendment to the LCND enables nuclear operators to commence work after January 1,
2010, and thus to operate legally. Consequently, Article 20, paragraph 1 necessitates the
periodic amendment to the LCND; it has, in fact, been amended almost every decade
since the inception of the LCND regime.
1.2. Advantages of periodic amendment to the LCND
While Article 20 makes the periodic amendment to the LCND necessary, this statutorily
required reaffirmation gives policy makers a chance to periodically consider the significance
and the necessity of the LCND’s Indemnity Agreement and of the Aid by the State
provision. The periodic amendment to the LCND gives lawmakers the opportunity to
consider changing conditions concerning the LCND. Moreover, it should be emphasized
that this periodic amendment to the LCND gives lawmakers a chance to overhaul the
whole nuclear liability system, including, specifically, the Financial Security system for
compensation of nuclear damage.
In fact, the LCND has been amended in multiple provisions, including several amendments to both the Financial Security provision and Article 20. The principal purpose
of amending the LCND, then, could be said to lie in the amendment of the amount of
Financial Security.
Background of the 2009 amendment to the LCND
Two significant events regarding the nuclear liability system in Japan have occurred since
the previous amendment to the LCND in 1999. First, the Tokai JCO criticality accident on
September 30, 1999, (“the JCO accident”) brought to light portions of Japan’s nuclear liability
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regime that needed strengthening. Second, the momentum of international conventions
for nuclear liability called for a response on the part of Japan’s nuclear liability system.
2.1. The JCO accident and its aftermath
JCO Co., Ltd. is a company that ran a uranium reprocessing facility in Tokai village,
Ibaraki Prefecture. The JCO accident was Japan’s worst nuclear radiation accident. Indeed,
the JCO accident was Japan’s first and only criticality accident and is the only case to
which the LCND has ever been applied. The JCO accident revealed two problems with
the nuclear liability system in Japan.
First, the amount of Financial Security for compensation in the LCND was not
sufficient to satisfy the total sum of nuclear damage caused by the JCO accident. The
final cost of nuclear damage caused by the JCO accident amounted to about 15 billion
Yen (approximately 150 million USD), but the amount of LCND Financial Security
secured by JCO (the uranium reprocessing facility) at the time of the accident was only
1 billion Yen (approximately 10 million USD). After the JCO accident, the amount of
Financial Security required for uranium reprocessing facilities was raised up to 12 billion
Yen (approximately 120 million USD) by amending the Cabinet Order concerning the
LCND in the year following the accident.
Second, the compensation claims process under the LCND was not sufficiently developed
to meet the needs of people harmed in the JCO accident in a timely manner. Since the JCO
accident was the first case to which the LCND was applied in Japan, several unexpected
problems were revealed with regard to the handling of claims for compensation of nuclear
damages caused by the accident.
Briefly, the problems were as follows;
1) Administrators were unprepared to respond to the large number of the claims
		 that appeared at almost the same time– the number of claims in the JCO
		 accident amounted to over 7,000.
2) In determining the correct compensation for claims, no pre-existing framework
		 existed to identify valid claims. Administrators were forced to decide the extent
		 of nuclear damage almost all of the disputes in the JCO accident centered around
		 whether claims for compensation were to be compensated as the nuclear damage.
These problems made clear the necessity of constructing a claim handling procedure for
the rapid and impartial settlement of disputes on claims for the compensation of nuclear
damage, especially in the case of a serious nuclear accident.
2.2. Changes to international conventions for nuclear liability.
Two events stemming from international conventions for nuclear liability concluded
during the past ten years have made an impact on the 2009 amendment to the LCND.
The first event concerns the amount of Financial Security required for compensation
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under the LCND. Japan has not yet ratified any international conventions or protocols for
nuclear liability, such as the “Vienna Convention on Civil Liability for Nuclear Damage,”
the “Paris Convention on Third Party Liability in the Field of Nuclear Energy,” and the
“Convention on Supplementary Compensation for Nuclear Damage” (“CSC”).
The LCND alone regulates the nuclear liability of the nuclear operators of Japan and
regulates the compensation of nuclear damage caused in Japan. But the amount of Financial
Security required under international conventions for nuclear liability (including that of
other countries, such as Germany or Switzerland) has influenced the amount of Financial
Security required under the 2009 amendment to the LCND. Japanese lawmakers raised
the amount of Financial Security required under the LCND to be comparable to the
standard set by international conventions or the practices of other advanced countries.
The amount of operator liability with respect to nuclear damage caused by any one
nuclear incident under the “2004 Protocol to Amend the Paris Convention” (“2004 Paris
Convention”) was raised to not less than 700 million euro (approximately 94.5 billion Yen, or
945 million USD). The amount of Financial Security required under the 1999 amendment
to the LCND was 60 billion Yen, maximum for nuclear reactors and spent fuel reprocessing
facilities (approximately 440 million euro, or 600 million USD). In the 2009 amendment to
the LCND, Financial Security requirement has been raised, mostly in consideration of the
amount of Financial Security required under the 2004 Paris Convention.
Another influence for Japanese lawmakers was the fact that United States ratified the CSC
last year. Despite Financial Security requirement increases, however, Japan does not completely
comply with the international accords, even after the 2009 amendment to the LCND. If
Japan were to ratify any of international conventions for nuclear liability in the future, some
provisions of the LCND and other laws associated with nuclear liability might need to be
amended. Since the amendments necessary for the ratification of international conventions
are not included within the 2009 amendment to the LCND, compliance with international
nuclear liability conventions must remain a future issue to be considered at a later date.
Substantive outline of changes under the 2009 amendment to the LCND
The 2009 amendment to the LCND focused on three significant points: the extension and
effects of Article 20, the increase in the amount of Financial Security required of nuclear
operators, and the expansion of duties for the Dispute Reconciliation Committee.
3.1. The extension and effects of Article 20
As was explained in section 1.1., above, Article 20 under the LCND of 1999 had a
duration of ten years, after which the LCND’s authority would sunset. Under the 1999
amendment to the LCND, Article 20 states that the provisions of Article 10, paragraph
1 and Article 16, paragraph 1 shall be applied to nuclear damage involving the operation
of the reactor etc. with which any activity falling under any of those written in Article 2,
paragraph 1 has been commenced by December 31, 2009.
In order for new reactors that begin operations after January 1, 2010 to be operated
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legally, the description of the term in Article 20 had to be amended. In the earlier 1999
amendment, the duration of Article 20 was extended by ten years, that is, the 1989
provision’s term sunset “by December 31, 1999” was amended to “by December 31, 2009”.
In the 2009 amendment to the LCND, the duration of Article 20 is likewise extended,
that is, Article 20 is amended from a sunset term “by December 31, 2009” to a new sunset
term “by December 31, 2019” under the 2009 amendment to the LCND.
3.2. Raising the amount of Financial Security required for compensation of nuclear damage
As was mentioned in section 2.2., the amount of Financial Security required under the
LCND has been amended to correspond to the amount of Financial Security required
in international conventions or policies of other advanced countries. Japan’s Financial
Security requirement, however, hinges on the condition that total liability should be
within the capacity of the Insurance Pool covering nuclear liability in Japan. The amount
of the financial security in Japan has been amended four times since the LCND was
established in 1961.
Japanese nuclear operators are obliged to maintain Financial Security in amounts that vary
according to the nature of the activity. In the previous 1999 amendment to the LCND, the
Financial Security requirement with respect to nuclear reactors and spent fuel reprocessing
facilities was 60 billion Yen per one factory, that is, one place of operation. The Cabinet
Order required a lower amount of financial security to be established by the operator
according to the level of risk of the material being handled. In the 2009 amendment
to the LCND, however, the Financial Security requirement is raised to 120 billion Yen
(approximately 1.2 billion USD, or 880 million euro). The Financial Security amount
derives from the fact that the amount of financial security required in “the 2004 Paris
Convention” was raised to no less than 700 million euro (approximately 94.5 billion Yen).
Article 7, paragraph 1 of the 2009 amendment to the LCND provides that the amounts
of Financial Security of nuclear operators other than nuclear reactors (over 10 thousand
kilowatts) and spent fuel reprocessing facilities are specified by the Cabinet Order to be no
more than 120 billion Yen. Under this provision, the lower amount of Financial Security
required under the LCND reflects a lower risk level in these facilities. This section of the
2009 amendment to the LCND matches similar provisions in international conventions.
In the 1999 amendment to the LCND, the amount of Financial Security required for these
lower risk operations was alternatively 2 billion Yen (approximately 20 million USD, or
15 million euro) or 12 billion Yen (approximately 120 million USD, or 89 million euro),
depending on the nature of the activity (depending on the level of risk of the material
being handled), and in the 2009 amendment, the amount has been increased to 4 billion
Yen (approximately 40 million USD, or 30 million euro) or 24 billion Yen (approximately
240 million USD, or 178 million euro) respectively. The amount of Financial Security of
any reactor operations in the 2009 amendment to the LCND has been raised to twice the
amount in the former LCND of 1999.
3.3 The expansion of duties of the Dispute Reconciliation Committee for Nuclear Damage Compensation
As was mentioned in 2.1., based on the lesson of the JCO accident, lawmakers recognized
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the need to establish procedures for the rapid and impartial handling of a great number
of expected claims for compensation of nuclear damage. Consequently, one of the
changes in the 2009 amendment to the LCND is the expansion of duties of the Dispute
Reconciliation Committee for Nuclear Damage Compensation of Article 18 of the
LCND (“Reconciliation Committee”).
Article 18, paragraph 1 of the 1999 LCND provides that the Government may establish a
Reconciliation Committee under the authority of the Ministry of the Education, Culture,
Sports, Science and Technology (“MEXT”), “which shall be in charge of mediation
for reconciliation of dispute arising from compensation of the nuclear damage.” This
provision means that the Reconciliation Committee is established ad hoc, as necessary. In
fact, a Reconciliation Committee has been established only once – in response the JCO
accident. Along the same theme, Article 18, paragraph 2 of the 1999 LCND provides
that the “Reconciliation Committee shall mediate reconciliation of disputes arising from
the compensation of the nuclear damage, and shall conduct investigation and assessment
of the nuclear damage necessary for dealing with the affairs written above.”
The lessons Japanese lawmakers drew from the JCO accident are as follows:
1) The principal cause of disputes typically centered on determining the extent of
		 nuclear damage; specifically, regulators had to determine whether the damage in
		 question was to be compensated as nuclear damage under the LCND.
2) The Science and Technology Agency, currently MEXT, established a separate
		 “Committee for the research on compensation of the nuclear damage in the
		 JCO accident” (“Compensation Committee”)” to set criteria on the extent of the
		 nuclear damage in the JCO accident apart from the LCND-mandated Recon		 ciliation Committee. The report made by the Compensation Committee was
		 well received and played a significant role resulting in the rapid settlement of
		 disputes over nuclear damages.
3) In the aftermath of the JCO accident, Japanese lawmakers concluded that it
		 would be desirable to establish a special and neutral authority to set the basic
		 criteria concerning the extent of damage to be compensated as nuclear damage.
		 This neutral authority would then quantify the amount of the nuclear damage
		 for the purpose of promoting the autonomous settlement of disputes on the
		 compensation of nuclear damage.
Accordingly, the structure of the “Reconciliation Committee” has been revamped to be
such a neutral authority. Under the 2009 amendment to the LCND, the re-engineered
Reconciliation Committee has the authority to set various criteria, e.g., criteria concerning
the extent of nuclear damage and other general criteria, available for the purpose of accelerating the autonomous settlement of disputes between claimants and the nuclear operator.
Themes and issues that have been not considered under the 2009 amendment to
the LCND
Whereas substantial changes to the 2009 amendment to the LCND were addressed in
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section 3., I will now address significant themes and issues NOT included in this latest
amendment. Japanese lawmakers will need to consider these issues in the future.
4.1. Problems relating to ratification of international conventions for nuclear liability
As explained in section 2.2., Japan has not yet ratified any international nuclear liability
conventions. Possible reasons for Japan’s nonconformity with international standards may
be as follows:
1) Japan’s domestic LCND already has provisions for Financial Security comparable
		 to those of international conventions and the laws of other advanced countries.
2) The problem of trans-boundary nuclear damage has not been recognized as
		 a serious issue because Japan, surrounded by sea, is geographically isolated
		 from other installation States;
3) Regionally, the trend among neighboring countries in Asia concerning
		 ratification of the international conventions remains unclear.
The 2009 amendment to the LCND does not include provisions concerning the ratification
of international conventions because Japanese lawmakers do not believe that Japan is in a
condition to ratify international conventions in the near term. However, recent increases in
development and utilization of nuclear energy among Japan’s Asian neighbors have raised
the possibility of transboundary nuclear damage. And given the movement toward increased
cooperation among operators and suppliers within the worldwide nuclear industries,
Japanese lawmakers are beginning to acknowledge the necessity of re-examining the
composition of the international framework, especially in Asia. This re-examination might
be the first step toward ratification of international nuclear conventions in the future.
If Japan were to ratify any of the international nuclear conventions, lawmakers would
need to re-examine Japan’s domestic nuclear regulatory system, including the LCND.
Principal issues to be re-examined would include:
1)
2)
		
3)

A more detailed definition of “nuclear damage” under the LCND.
The availability of government funds (“the Aid by the State”) to make up for
the lower amount of Financial Security required from Nuclear Operators.
Jurisdiction and applicable law relating to claims of nuclear damage.

A discussion of jurisdiction and choice of law is beyond the scope of this paper, however,
I will discuss the need for a more precise definition of nuclear damage and the government
funding issue in greater detail.
4.1.1. Toward a more detailed definition of “nuclear damage” under the LCND
Article 2, paragraph 2 of the LCND contains only a general provision defining nuclear
damage. This definition doesn’t have any stipulated guidelines or examples regarding the
concrete range of a nuclear damage to be compensated. The range of nuclear damage is
decided by the general law on civil liability, specifically within the limit of “reasonable
and probable causation” which is in turn determined by Japanese judicial precedent and
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the accepted theory of the Civil Code. On the other hand, all international nuclear
conventions have stipulated guidelines and examples regarding the concrete range of
nuclear damage to be compensated, although they also include provisions allowing for
discretion of the competent court.
Current Japanese law requires the mere existence of “reasonable and probable causation”
between the cause of the accident and the occurrence of the damage to support a claim
for compensation of nuclear damage. Lacking a list of specific compensable and noncompensable types of damage, it can be said that Japan’s nuclear damage coverage regime
is more extensive compared to other countries and international conventions, especially in
light of Japanese judicial precedent and the judgment on the JCO accident.
Consequently, some Japanese opinion leaders believe that the provisions in Japan’s nuclear
damage policy already comply with those of international conventions. They posit that it
is unnecessary to amend the definition of “nuclear damage” as set forth in the in the
LCND to be the same as the definition in the international conventions in order for
Japan to ratify any of the international conventions on nuclear damage.
But, if Japan were to ratify any of the international conventions, then, in the event of
a nuclear incident in Japan, jurisdiction over claims concerning nuclear damage would
lie only with the Japanese courts, since Japan would be the Contracting Party within
which the nuclear incident occurs. By using the current Japanese standard of review
for nuclear damage under the LCND, i.e., “reasonable and probable causation” without
further statutory guidelines or examples, the Japanese nuclear liability framework might
appear ambiguous in comparison to the definition of nuclear damage developed under
the international conventions. This ambiguity could disadvantage foreign claimants who
suffer nuclear damage, especially in cases where victims in foreign countries suffering
from trans-boundary nuclear damage cannot foresee the probable compensation of
their nuclear damage claims. This is not a desirable outcome with respect to relief for
foreign nuclear damage victims. Therefore, Japanese legislators should clarify the range
of recoverable nuclear damage claims, rework the current LCND definition of nuclear
damage, and harmonize current Japanese laws with the stipulated guidelines and examples
set forth in the international conventions.
4.1.2. Harmonizing international requirements with the lower amounts of Financial
Security under the LCND
The liability of nuclear operators under Article 7, paragraph 1 (b) of the 1997 Vienna
Convention on Civil Liability for Nuclear Damage (“Vienna Convention”) and Article 5,
paragraph 1 (b) of the Convention on Supplementary Compensation for Nuclear Damage
Annex (“CSC”) is described (in identical clauses) as follows:
“Notwithstanding sub-paragraph (a), the Installation State, having regard
to the nature of the nuclear installation or the nuclear substances involved
and to the likelyconsequences of an incident originating therefrom, may
establish a lower amount of financial security of the operator, provided that
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in no event shall any amount so established be less than 5 million SDRs
[about 775 million Yen], and provided that the Installation State ensures
the payment of claims for compensation for nuclear damage which have
been established against the operator by providing necessary funds to the
extent that the yield of insurance or other financial security is inadequate
to satisfy such claims, and up to the limit provided in sub-paragraph (a).
[300 million SDRs, about 500 million USD and 46 billion Yen]”
As was mentioned in section 3.2., the lower amounts of Financial Security required of
Japanese nuclear operators under the 2009 amendment to the LCND are still lower than
international requirements specified in the Vienna Convention and the CSC Annex. In
order to satisfy these international standards, Japanese lawmakers would need to secure
the shortage by, for example, adopting legal measures obliging Aid by the State to be
invoked up to the amount of 300 million SDRs.
The most likely scenario under which Japan might ratify an international convention on
nuclear liability seems to involve Japanese lawmakers ratifying the CSC. The reason for
ratifying the CSC rather than the Vienna Convention or the 2004 Paris Convention rests
on the fact that Japan can ratify the CSC with fewer amendments to the LCND and
other domestic laws related to nuclear liability. Moreover, the CSC was ratified by the
United States, which has a close relationship with Japan’s nuclear industry.
But efforts to ratify the CSC face two significant issues in addition to the hurdles
addressed above. These issues revolve around how harmonization is to take place legally
with regard to public funds and how an international fund will provide a second tier of
compensation. The first issue Japanese lawmakers must address, then, is how to establish
an impartial formula governing which parties should make contributions to the public
funds and in what way. The other issue Japanese lawmakers must address is how to
harmonize the CSC with Japanese national law, particularly with respect to developing
procedures for receiving international public funds and distributing or allocating these
funds to compensate victims of nuclear damage.
Regardless of how Japanese lawmakers address the specifics of the CSC ratification
process, these lawmakers need to remember that the best option for Japan would be
to consider which international nuclear liability regime provides the most appropriate
framework for nuclear liability throughout Eastern Asia, including Japan.
The need to create a system for the management of claims for compensation for
nuclear damage
Another area Japanese lawmakers did not fully address in the 2009 amendment to the
LCND concerns the creation of a claims management system for nuclear damage. As
was mentioned in section 3.3, one of the main lessons learned from the JCO accident
was that there needed to be an efficient system to enable rapid and impartial handling
of a great number of claims for compensation for nuclear damage. Japanese lawmakers
partially addressed this need by expanding the duties of the Reconciliation Committee in
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the 2009 amendment to the LCND. Lawmakers are now considering other non-LCND
legislation that would define the countermeasures that various parties (e.g., nuclear
operators, victims, Reconciliation Committee, the Government, or the local government
where the nuclear damage occurs) should take in the event of nuclear damage. The
countermeasures to be taken, for example, would include the initial estimate of the total
amount and scope of damage, a response to claims for compensation for nuclear damage,
the procedures for running the Reconciliation Committee, and so on.
The need to resolve ambiguities concerning supplemental aid provided by the State
As mentioned in section 1.1., Aid by the State under Article 16 of the LCND will be
made in the event that nuclear damage exceeds the Financial Security provided by the
nuclear operator as the Government deems necessary in order to fulfill the purpose of the
LCND and to the extent that the Government is authorized by the National Diet.
Therefore, there is room for judgment and discretion on the part of Government
authorities whether or not to activate LCND-mandated Aid by the State in response to
the occurrence of nuclear damage. The Aid by the State provision of the LCND will not
take effect automatically. In fact, Aid by the State was not offered in the JCO accident.
Thus, there is a problem insofar as the standard used to invoke “the Aid by the State” in
the event of uncompensated nuclear damage is not clear; it is uncertain under what kind
of situation “Aid by the State” could be invoked.
Nuclear operators in Japan have unlimited liability for nuclear damage under the existing
liability system. Nuclear operators are therefore still responsible to compensate victims for
all nuclear damage, even if this damage exceeds the Financial Security amount required
under the LCND. But it is a different matter whether nuclear operators actually can
provide unlimited compensation to victims of nuclear damage. Undoubtedly, nuclear
operators would be unable to afford to compensate the total amount of nuclear damage
they might cause in a serious accident. This result would be unsatisfactory for not only
nuclear operators, but also nuclear damage victims who would receive insufficient relief.
This revives the issue of Aid by the State and the problem of establishing a system to
cover the difference between the lower amount of Financial Security required of nuclear
operators under the 2009 amendment to the LCND and the higher amount of Financial
Security required under the international conventions. Recall, for example, that the 2009
amendment to the LCND merely requires Japanese nuclear operators to maintain Financial
Security reserves in the amount 4 billion Yen, or 24 billion Yen. By contrast, the 1997 Vienna
Convention and the CSC both require nuclear operator and government Financial Security
for victims of nuclear damage to total 300 million SDRs (approximately 46.5 billion Yen).
If Japan were to ratify one of the international conventions, this would oblige Japan’s Diet
to increase the amount of available Aid by the State to the convention-required amount
of 300 million SDRs through an additional amendment to the LCND and a related
Cabinet Order that would allow for the release of public funds. These measures were not
adopted in the 2009 amendment to the LCND.
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While it is true that the 2004 Paris Convention influenced the amount of Financial
Security adopted in the 2009 amendment to the LCND, the new Japanese amendment
does not consider the Protocol of the 2004 Brussels Supplementary Convention
adopted in tandem with the 2004 Paris Convention. The Protocol of the 2004 Brussels
Supplementary Convention provides Financial Security against loss from nuclear damage
in an amount exceeding 700 million euro, made available out of public funds from the
Contracting Party.
Conclusion
Evaluating the 2009 amendment to the LCND leads to the conclusion that Japan’s
nuclear damage compensation system provides Financial Security to potential claimants
that is compatible with the Financial Security provided under most international nuclear
damage compensation conventions.
When Japan’s House of Councilors approved the most recent amendment to the
LCND in the 171st session of the Diet in April, 2009, they simultaneously charged the
Government: (1) to reconsider timely the amount of Financial Security so that Japan’s
nuclear damage compensation policy would be compatible to that of international
conventions or the policies of other advanced countries, (2) to reconsider the regime in
place to compensate nuclear damage claims in excess of the financial security guarantees
provided in the LCND for the purpose of ensuring the relief of nuclear damage victims and
contributing to the sound development of Japan’s nuclear industry, and (3) to reconsider,
from various angles, the possibility of ratifying international nuclear conventions,
taking into consideration Japan’s regime for compensation of nuclear damage in both
Japan and surrounding countries and the global trends within the international nuclear
compensation framework.
This multifaceted request reveals the challenges that lie ahead for Japan’s nuclear liability
regime. The Government of Japan is currently considering the best way to implement
these requests.
Note: Exchange rates are calculated as follows: 1 USD = 100 Yen, 1 euro = 135 Yen,
1 SDR = 155 Yen
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Introduction
The recent United States- India Nuclear Co-operation Agreement has opened up the Indian nuclear market for foreign co-operation and will also provide new opportunities for
India, internationally. India is one of the few countries in the world which possess its own
Nuclear Energy Programme and has successfully utilised its nuclear resources for societal
development. Right from its beginning in the early 1940’s it has grown to vast dimensions in range and content with operations spread all over the country affecting the social,
economic and political life. Even though most of the nuclear installations are outside the
IAEA safeguards, with the operationalisation of the India-United States Agreement on
the Peaceful Uses of Nuclear Energy the civilian nuclear reactors will be segregated to
place before the IAEA Safeguards. India plans to generate about 20,000 MWe by year
2020 from nuclear energy opening up immense business opportunities for the entities
from the Nuclear Suppliers Group. In this aspect proper legal framework covering the
aspects of liability and compensation becomes relevant for private participation and for
the entry of foreign companies.
This paper first examines the Indian Nuclear Power Programme to give an understanding
about the government’s control over the area of nuclear energy. The legislative framework
regarding nuclear liability and compensation in India and the role of the courts will
also be examined in detail in this section. The second part analyses the importance of
the India-United States Nuclear Deal in the light of India joining one of the Nuclear
Liability conventions and also examines the potential area of difference under the present
Indian law and the international nuclear liability principles.
*
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Indian Nuclear Power Programme
The Indian nuclear programme initially focussed on research related to nuclear power
programme and later the military programme was developed as an offshoot of this research
making it the only country with nuclear weapons not have begun with a dedicated military
programme1. The nuclear programme envisaged the growth of nuclear power generation
together with supporting research for societal development in areas of food and agriculture,
health, water resource management and waste management. Thus the civilian and military
applications of nuclear energy were interlinked until the operationalisation of the IndiaUnited States Joint Statement on the Peaceful Use of Nuclear Energy. The main peculiarity
of the Indian Nuclear Programme is the government’s complete control over almost
all aspects of nuclear energy. In the aspect of nuclear power generation a three staged
programme was envisaged by the Indian nuclear establishment and the government.
Three Stage Nuclear Power Generation Programme
India has envisaged a three stage nuclear power programme with a view to use its vast
thorium deposits and to promote self sufficiency by strengthening the national industrial
infrastructure. The three stages are:
1) Natural uranium fuelled Pressurised Heavy Water Reactors (PHWRs),
2) Fast Breeder Reactors (FBRs) utilising plutonium based fuel and,
3) Advanced nuclear power systems for utilisation of thorium.
The nuclear power programme was based on a closed nuclear cycle. The ability to produce
only 10,000 to 12,000 MWe from the exploitable uranium resources in India through
PHWRs led to the designing of the Fast Breeder Reactors (FBR) of the second stage
to use the plutonium derived from the spent fuel of PHWRs. With the construction of
Prototype Fast Breeder Reactor (PFBR) at Kalpakkom, India has entered into the 2nd
phase of the nuclear program using indigenous technology and technology and resources2.
The FBR turns thorium (Th-232) when it is used as a blanket to the reactor core into
fissile Uranium- 233 besides “Breeding” more plutonium than they burn. The thorium fuel
can be introduced to initiate third stage once the Fast Breeder Reactors (FBR) reaches
a capacity of about 200 GWe based on the calculation that this projection is attained
through successful completion of the second stage. The third stage of the nuclear power
programme is based to meet medium and long term objectives of energy generation on
the following road map;
Stage 1:
Stage 2:
Stage 3:
Stage 4:
				
				
1
2

Advanced Heavy Water Reactor (AHWR)
High temperature reactor based power packs.
Accelerator driven fertile converters.
Accelerator driven system with a fast reactor sub-critical core together
with a mainly thorium fuelled thermal core somewhat similar to that
present in AHWR.

Implementation of the India-United States Joint Statement of 18 July 2005: India’s Separation Plan, tabled by
the Government of India before the Indian Parliament on 7 March 2006.
Ibid.
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India is developing a 300 MWe Advanced Heavy Water Reactor (AHWR) fuelled
by thorium with several next generation safety requirements such as three days grace
period for operator response, elimination of the need for exclusion zone beyond the
plant boundary, hundred year design life and high level of fault tolerance. This reactor is
developed with a view to harness the business opportunity in developing countries since
it is manageable with modest industrial infrastructure, high safety standards and with
intrinsic proliferation resistant characteristics3.
As per the current estimates the total deficit in India between the installed capacity and
requirement will be around 412 GWe by the year 2050 AD. The long time required
to develop the third stage of the nuclear power programme was one of the factors
which caused India to sign the Joint Agreement with United States and its gradual
operationalisation. This will make available 40 GWe of additional capacity from imported
LWRs which even though a fraction of the estimated deficit will provide spent fuel for
launching FBRs by 20504. Other factors were the small generation capacity of the reactors
produced indigenously by India and the urgent need to secure energy security as part of
overall national interest.
1) Organisational Structure
The Atomic Energy Commission was established in 1948 under the Atomic Energy Act
1948 to protect the interest of the country in nuclear energy initially in strengthening
teaching and research5. The Department of Atomic Energy was started under the direct
charge of the Prime Minister was created in 1954 and in 1958 the Atomic Energy
Commission was established as the policy forming body in the Department of Atomic
Energy6. The Chairman of the Atomic Energy Commission who heads the Department
of Atomic Energy held full executive and financial powers and is “free from all nonessential restrictions or needlessly inelastic rules”7. In 1961 the Department of Atomic
Energy was formally allocated the business of the Government of India over all matters
relating to nuclear energy in India including the administration of Atomic Energy Act,
1962 and also the control over the Atomic Energy Commission and the Atomic Energy
Regulatory Board8.
The inseparability of the civilian and military nuclear research in the initial decades of
nuclear research in India made secrecy an integral component of it. In this aspect the
Atomic Energy Act, 1962 consolidated the control over all aspects of nuclear energy
to the Department of Atomic Energy with in the formal framework of the Indian
3
4
5
6
7
8

Statement by Dr. Anil Kakodkar, Chairman Atomic Energy Commission & Leader of the Indian delegation at
International Atomic Energy Agency 53rd General Conference, Vienna, 16 September 2009. Accessed from
http://www.dae.gov.in/gc/gc2009.htm on 24-09-2009.
Anil Kakodkar, Evolving Indian Nuclear Programme- Rationale and Perspective, p. 13. Accessed from
http://www.dae.gov.in/lecture/paperiasc.pdf on 24-09-2009.
Sal P. Restivo (Ed.), Science, Technology, and Society: An Encyclopedia, Oxford University Press
(New York, 2005) p. 515.
Government of India Resolution dated March 1, 1958 tabled before the Lok Sabha on March 4, 1958.
Government of India Resolution dated March 1, 1958. The Secretary to the Department of Atomic Energy is
ex-officio Chairman of the Commission and other members were recommended by the Chairman, AEC with
Prime Minister’s approval.
Government of India (Allocation of Business) Rules, 1961 made in pursuant to Article 77(3), Constitution of India
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Constitution9. Positively the government control successfully limited the proliferation of
nuclear research and technology to unwarranted hands but on the other hand limited the
development of liability law from radiation sources and nuclear installations due to lack
of independent research and facilities.
The Atomic Energy Regulatory Board (AERB) comes with in the Department of Atomic
Energy and is responsible to the Atomic Energy Commission10 and it is the competent
authority under various legislations and rules for licensing and control regime governing
radioactive materials11, disposal of radioactive wastes12 and industrial safety aspects of
DAE installations13. The AERB is envisaged with the regulatory and safety functions
in sections 16, 17 and 23 of the Atomic Energy Act, 1962. It has the power to lay down
safety standards and frame rules and regulations in regard to the regulatory and safety
requirement envisaged under the Atomic Energy Act, 1962. Under the Atomic Energy
Act, 1962 The Central Government has the power inter alia , to “provide for control over
radioactive substances or radiation generation plant in order to:i)
ii)
		
iii)

prevent radiation hazards
secure public safety and safety of persons handling radioactive substance or
radiation generation plant, and
ensure safe disposal of radioactive wastes”14.

The execution of the policies and programmes formulated by the Atomic Energy
Commission is through the Department of Atomic Energy which have control over the
R&D Centres, Aided Institutions, 5 Public Sector Undertakings, 3 Industrial Organisations and 3 Service Organisations.
The DAE done the design, construction and operation of the nuclear power plants as
a departmental activity before 1967 and in 1967 Power Projects Engineering Division
(PPED), a unit of DAE, was formed and entrusted with this responsibility. In 1984,
with the commissioning of India’s first indigenously built nuclear power reactor- Madras
Atomic Power Station- Unit 1 (MAPS- 1) at Kalpakkam, the PPED which had till then
been supervising the construction of generating stations was upgraded to the status of the
Nuclear Power Board (NPB).
In September 1987, with a view to shift nuclear power to commercial domain NPB
was converted into Nuclear Power Corporation of India Limited (NPCIL). Currently in
the area of nuclear power generation the Nuclear Power Corporation of India Limited15
9
10
11
12
13
14
15

This also resulted in the separation of fundamental nuclear research from mainstream science teaching from the
Indian Universities and bringing nuclear research as the official domain of the Department of Atomic Energy.
Section 27, Atomic Energy Act, 1962.
Atomic Energy (Radiation Protection ) Rules, 1971.
Atomic Energy (Safe Protection of Radioactive Wastes) Rules 1987, Rules 3,10 &11.
Atomic Energy (Factories ) Rules, 1996.
Section 17, Atomic Energy Act, 1962.
Nuclear Power Corporation of India (NPCIL) is a Public Sector Enterprise incorporated in 1987 under the
Indian Companies Act 1956 with the objective of operating the atomic power stations and implementing the
atomic power projects for the generation of electricity in pursuance of the schemes and programmes of
Government of India under the Atomic Energy Act.
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(NPCIL) and Bharathiya Nabhikiya Vidyut Nigam Limited16 (BHAVINI) are the two
public sector undertaking involved. The NPCIL is mainly involved with the first stage of
the Nuclear Power programme while the latter is associated with the construction of the
Fast Breeder Reactors as part of the second stage. The creation of the NPCIL provided
operational flexibility and allowed access to capital markets to raise finance for setting
up atomic power plants. The Government of India subscribes about 67.6% of NPCIL’s
authorised share capital of around US$ 3.125 Billion.
The major hurdle faced by the DAE in establishing Nuclear Power Plants was with
regard to financial resources, as the provisions of the Atomic Energy Act of 1962 made
no allowance for commercial borrowings. The 1987 Amendment to Atomic Energy Act
set the stage for the formation of the Nuclear Power Corporation which resulted more
transparency as it had to adopt certain commercial principles of accountings not present
in nuclear power establishments till then17. The construction of Prototype Fast Breeder
Reactor (PFBR) at Kalpakkam is entrusted with a public sector undertaking specially
created for this purpose called Bharatiya Nabhikiya Vidyut Nigam Limited (BHAVINI)
shows the shift in policy from complete government control to promoting public
enterprises. The Indian Separation Plan has not accepted safeguards on the Prototype
Fast Breeder Reactor (PFBR) and the Fast Breeder Test Reactor (FBTR), as it is in R&D
stage requiring time for achieving maturity. This removes BHAVINI from the preview of
international nuclear cooperation even though future civilian breeder reactors are placed
under safeguards. This also makes NPCIL the sole operator of nuclear power units under
the first stage of nuclear power programme to be the Indian partner in international
nuclear cooperation as part of the operationalisation of the India-US Nuclear Deal.
2) Law regarding Nuclear Liability and Compensation
The Indian Constitution as the basic norm of the country provides India as a federation18
and it provides the subject of atomic energy to the Central Government. The Indian legal
system follows the common law and it gives the judiciary a wider role in interpreting
various legislations. The general law regarding liability and compensation is under development when compared with the position in United States, United Kingdom or other
nuclear energy producing countries. The main factors that affected the development of
nuclear liability and compensation law in India are;
1) The central government is the sole player involved in the nuclear energy programme.
2) Non separation of military and civil nuclear programmes till the US-India
		 Nuclear Deal.
16 Bharatiya Nabhikiya Vidyut Nigam Limited (BHAVINI) is a wholly owned enterprise of Government of
India under the administrative control of the Department of Atomic Energy (DAE) incorporated with the
objective of constructing and commissioning the first 500 MWe Fast Breeder Reactor (FBR) and to
pursue construction, commissioning, operation and maintenance of subsequent Fast Breeder Reactors for
generation of electricity under the provisions of the Atomic Energy Act, 1962.
17 Sukumar Muralidharan, “Birth of Nuclear Power Corporation”, 23 Economic and Political Weekly 190 (1986).
18 Constitution of India, Article 246 effects a distribution of legislative power between the Union and the States.
The Seventh Schedule of the Constitution of India provides three list namely 1) Union List, 2) State List and 3)
Concurrent List. The power to make laws and regulation in the Union list vest with the Union Parliament, State
list with the State Assembly and Concurrent list with Central government after consultation with the States.
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3) Prohibition of private companies from nuclear power generation since the Atomic
		 Energy Act, 1962 allows only entities under or controlled by the Indian government.
4) Inadequate development of tort law and lack of legal and legislative
		 developments in the area of complex liability cases.
The Atomic Energy Act, 1962 empowered the Central Government to do all things
associated with the use of nuclear energy. It deals with general power of the Central
Government as regards, the production and use of atomic energy, manufacture and use
of radio active substances, non-disclosure of information regarding atomic activities19. It
further specifically empowers the government as regards discovery of Uranium or Thorium,
control over their mining, compulsory acquisition of rights to work minerals and of other
prescribed substances, minerals and of other prescribed substances, minerals and plants
etc20. The most significant provisions giving complete control to the Central government
are as follows: Section 14 specifically deals with absolute control over production and
use of atomic energy; Section 16 establishes control over radioactive substances; Section
18 deals with non-disclosure of certain information and Section 20 which deals with
inventions and patents and also provides decision of Central Government on matters
under this section as final.
Even though not identified has a right as such in the international level, the right to
access to information is emerging with ever increasing precision and clarity21 in the
international environmental law22 and also under various national laws. In this aspect
the term ‘restricted information’23 under the Atomic Energy Act is so broad and general
including within all types of information thereby making it extremely difficult for effected
persons to obtain information on radiation hazards. There were attempts to provide
information to the public under the Freedom of Information Act, 2002 with power to
the government to withhold certain information from disclosure24. This Act has been
repealed and was substituted by the Right to Information Act, 2005. As per this Act, all
citizens have the right to information25 and there is the obligation for public authority to
provide it26. The Act also exempts certain information from disclosure27. The AERB has
appointed Public Information Officers and the appellate authority to give information
19
20
21
22
23
24
25

26
27

Section 3, The Atomic Energy Act, 1962.
Sections 4 to 11, The Atomic Energy Act,1962.
Convention for the Protection of the Marine Environment of the North Atlantic (OSPAR Convention), Article 9.
See in particular Convention on Access to Justice, Right to Information and Public Participation in Decision
Making, Aarhus, 1998 and UN Conference on Environment and Development, Rio de Janeiro,1992, Principle 10.
Sections 3 & 18, The Atomic Energy Act, 1962.
Section 8, Freedom of Information Act 2002. It provides exemption from disclosure of information on the
ground of security of the state, strategic and scientific interest of India.
Sections 2(j) and 3, Right to Information Act 2005. Section 2(j) provides that: “right to information” means
the right to information accessible under this Act which is held by or under the control of any public authority
and includes the right to – (i) inspection of work, documents, records; (ii) taking notes, extracts or certified
copies of documents or records; (iii) taking certified samples of material; (iv) obtaining information in the
form of diskettes, floppies, tapes, video cassettes or in any other electronic mode or through printouts where such
information is stored in a computer or in any other device.
Section 4, Right to Information Act, 2005.
Section 8(1)(a), Right to Information Act, 2005. It states that “ Notwithstanding anything contained in this Act,
there shall be no obligation to give any citizen,— information, disclosure of which would prejudicially affect the
sovereignty and integrity of India, the security, strategic, scientific or economic interests of the State, relation
with foreign State or lead to incitement of an offence”.
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under section 4(1) (b) of the Act. Due to the peculiarity of the Indian Nuclear Energy
Programme there is also the application of 1) the Official Secrets Act which deals with
two important aspects of espionage or spying activity and disclosure of secret official
information and 2) the Indian Evidence Act regarding disclosure of information28. These
provisions are based on the principle that public interest must be paramount and the
private interest will give way when it conflicts with public interest. As there is no clarity
in the applications it can be effectively used to insulate the nuclear power program and
the possibility of misusing it by invoking the provisions of Official Secrets Act highlights
the need for balancing information security and access to information.
Using the rule making power29, the Central Government has notified various rules
covering different fields of nuclear energy like in Radiation Protection30, Radioactive
Waste Disposal31, Food Irradiation32, Arbitration33, Industrial Safety of DAE Factories34
and also for Licensing for Working of Mines and Minerals and Handling of Prescribed
Substances35. The Atomic Energy Act also allows the Central Government to prohibit
except under a licence granted by it, 1) the working of any mine or minerals from were
any of the prescribed substances can be obtained and 2) the acquisition, production,
possession, use, disposal, export or import of any of the prescribed substances or any
minerals or other substances from were prescribed substances can be obtained, of any
plant designed or adopted or manufactured for the production, development and use of
atomic energy or for research or of any prescribed equipment36. No specific rules have
been made by the Central Government regarding licensee’s liability or insurance cover
need even though the Atomic Energy Act under section 14 (3) gives power to introduce
rules to provide;
d)
		
		
e)
		
		
		
		
		
		
28
29
30
31
32
33
34
35
36

the extent of the licensee’s liability in respect of any hurt to any person or any
damage to property caused by ionising radiations or any radioactive
contamination either at the plant under licence or in the surrounding area;
provision by licensee either by insurance or by such other means as the
Central Government may approve, of sufficient funds to be available at all
times to ensure settlement of any claims in connection with the use of the site
or the plant under licence which have been or may be duly established against
the licensee in respect of any hurt to any person or any damage to any property
caused by ionising radiations emitted at the plant under licence or radioactive
contamination either at the plant under licence or in surrounding areas.

Sections 129 and 130, Indian Evidence Act, 1872.
Section 30, The Atomic Energy Act, 1962.
The Atomic Energy (Radiation Protection) Rules, 2004.
The Atomic Energy (Safe Disposal of Radioactive Wastes) Rules, 1987.
The Atomic Energy (Control of Irradiation of Food) Rules, 1996.
The Atomic Energy (Arbitration Procedures) Rules, 1984.
The Atomic Energy (Factories) Rules,1984.
The Atomic Energy (Working of Mines and Minerals and Handling of Prescribed Substances) Rules, 1984.
Section 14 (1), Atomic Energy Act, 1962.
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On the whole, The Act confers exclusive powers to initiate, execute, propagate and control
exploration, planning and manufacture of atomic material and its related hardware and
all nuclear research and development activities to the central government and in turn to
the Atomic Energy Commission37. The Atomic Energy Act does not specifically deal with
the question of compensating nuclear damage. On the contrary, Section 29 of the Act
provides that:
“No suit, prosecution or other legal proceeding shall lie against the Government or any person or authority in respect of anything done by it or him in
good faith in pursuance of this Act or of any rule or order made under.”
This provision seems to confers immunity from legal action and the problem arises is
that: will this provision enable the Central Government to resist a claim of compensation
preferred by a person who has suffered injury by way of radioactive exposure on account
of improper and negligent operation of the nuclear installations? One aspect is that
this section confers immunity for an act done in good faith and it will not enable the
DAE or NPCIL to avail of the immunity to resist a claim of compensation for nuclear
damages caused because of improper operation and management or defective technology
of nuclear power plants.
Since the Atomic Energy Act does not envisages private participation it gives general power
to Central Government to produce, develop, use and dispose of atomic energy either
by itself or through any authority or Corporation established by it or a Government
company38. For the purpose of the Act “Government Company” is defined as a company
in which not less than fifty one percent of the paid up share capital is held by the Central
Government39. The legislative objectives to provide Central government complete control
over all matters related to Atomic Energy were followed in the economic reforms policies
introduced by India from 1991 onwards which allowed gradual opening of its economy
for foreign investment and private participation. Due to the strategic importance given to
the atomic energy it has not yet opened up to private participation, foreign investments
or joint ventures. In the light of the India-US Nuclear Deal, the Indian government treats
private participation as a sensitive subject and links it with the Separation Plan which
will be completed by 2014. Presently India wants private players to participate through
the Nuclear Power Corporation of India Limited (NPCIL) to gain experience in the
nuclear field allowing the government more time to introduce necessary legislative and
regulatory arrangements.
This makes NPCIL, in turn the Indian Government the major shareholder to provide
the control over the management of any nuclear projects in India. In case of any nuclear
damage, the claim will be against the NPCIL or the Government of India or both under
the current legislations and case laws. In this aspect Section 29 of the Atomic Energy Act
37 Atomic Energy Commission is supposed to a)formulate the policy of the DAE for the consideration & approval
of the government, b)prepare budget for the DAE & c)implement policy of the government in all matters
relating to atomic energy.
38 Section 3, Atomic Energy Act, 1962.
39 Section 2 (1) (bb), Atomic Energy Act, 1962.
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provides immunity to them in respect of anything done by it in good faith which was the
position till the expansion of the scope and ambit of Article 21 of Indian Constitution by
the Supreme Court of India. There is no specific law in India to cover the issues of nuclear
liability and compensation in case of nuclear damage. In the absence of any specific law
there is the option to invoke a) General Law provisions mainly under the Civil Procedure
Code, 1908 or b) Constitutional Provisions and Judicial Activism and c) Provisions under
various Environmental Laws.
a) General Law Provisions
The Civil Procedure Code, 1908 consolidate the laws relating to the procedure of the
Courts of Civil Judicature and it provides under section jurisdiction to the Courts to
try all suits of civil nature except suits of which their cognizance is either expressly or
impliedly barred. For compensation to wrong to immovable property the property means
property situated in India and it allows institution of suit either in the Court within
the local limits of whose jurisdiction the property is situated or in the Court within
the local limits of whose jurisdiction the defendant actually and voluntarily resides,
or carries on business, or personally works for gain. In suits for compensation for wrongs to
person or movable, the plaintiff has similar option to select the court. The appeal lies from
the court of first instance mainly from the Munsiff ’s Courts or Court of Small Causes
and Sub-Court or the Court of Civil Judge (Senior Division) to the District Court40.
Only in cases involving substantial question of law appeal lies to the High Court in
each State and from there appeal lies to the Supreme Court of India if the High Court
certifies that, the case involves a substantial question of law of general importance and the
question needs to be decided by the Supreme Court or under Special Leave Permission
from the Supreme Court.
The Code Civil Procedure, 1908 does not acknowledge the concept of class action which
becomes relevant in complex tort cases as in nuclear damage. There was an earlier instance
where the government of India enacted legislation to acquire exclusively the right to
represent the victims of an industrial accident41. The civil litigation is less attractive due to
the need to pay higher Court Fees (which varies from one state to another) and also the
possibility of long delay due to the option for appeal available to the parties in the suit
from each interim application made in the suit. This has led to the wide scale use of writ
jurisdiction of the Supreme Court and the High Courts.
As a common law country, the Indian tort law takes into account the English tort law,
in suits regarding liability and compensation. This led to the application of the doctrine
of strict liability for inherently dangerous activities as laid down in the English case of
Rylands v. Fletcher42. The exemptions to the doctrine of strict liability diluted and also
limited its application to modern industries which caused the Indian Supreme Court to
40 There are differences in the pecuniary jurisdiction of the Muniff ’s Courts or Court of Small Causes and SubCourt or the Court of Civil Judge (Senior Division) in each State across India. Generally the Munsiff ’s Court
or the Court of Small Causes have pecuniary jurisdiction between US$ 100 to 250 while unlimited pecuniary
jurisdiction lies with the Sub-Court or the Court of Civil Judge (Senior Division) or with the District Court.
41 The government of India acquired the right to represent, in legal proceedings, the victims of the Bhopal disaster
by virtue of section 3 of the Bhopal Gas Leak Disaster (Processing of Claims) Act 1985.
42 (1868) L.R. 3 H.L. 330.
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develop the concept of absolute liability in M.C. Mehta v. Union of India43 taking into
account the modern technological developments. The concept of absolute liability is ‘strict
liability without exceptions’ making the enterprise engaged in a hazardous or inherently
dangerous activity strictly and absolutely liable to compensate all those who are affected
by the accident.
In the area of nuclear energy the whole legislative framework and policies as explained
earlier makes the government of India the sole entity against which any claim for liability
and compensation should be initiated. This brings the need to examine the immunity
enjoyed by the Government under the Atomic Energy Act and from the position as
Sovereign. The Law Commission of India, as early as in 1955 took up for the consideration
the question whether legislation on the line of the Crown Proceeding, Act, 1947 of the
United Kingdom in respect of claims against the Union and State, based on tort, was
needed in India and if so to what extent ? The main aspect of the report given by the
Commission is that the immunity of the state should go as compared with the ordinary
citizen and the state should be placed in regard to torts committed by its servants or
agents in the same position as a private citizen44. The Government (Liability in Tort) Bill,
1967 had dealt with the liability of the Government in respect of escape of dangerous
thing45, but the extensive list of exemption provided in it which did not find mention
in the First Report of the Law Commission diluted the provision of the Bill46. The Bill
was not made into law by the Parliament, but the judicial activism by the Supreme Court
of India expanded the scope compensatory jurisdiction as well as liability for environmental damage.
Another aspect is regarding the limitation period for which the Indian Limitation 1963
will be governing. Since there is no specific provision regarding limitation for injury
to person or property as per Part X of the Schedule to the Limitation Act, the period
of limitation will be three years for instituting suit. In this aspect the Act provides
considerable discretion available for the civil courts in deciding the date of cause of action
which may not be the date of nuclear incident and also in allowing the application if the
applicant satisfies the court that he had sufficient cause for not making the application
within limitation period47.
b) Constitutional Provisions and Judicial Activism
The Indian Constitution is the basic norm of the country and its underlying principle
provides for the elimination of economic and social inequalities and better distribution of
resources48. The legal developments and interpretation on the basic structure of the Indian
Constitution as reaffirmed the constitutional values and principles in the changing social,
43 All India Reporter 1987 (Supreme Court) 1099.
44 First Report, Law Commission of India (1955).
45 Government (Liability in Tort) Bill, 1967, Clause 5.Published in the Gazette of India, Extra-Ordinary, Part II
Section 2, May 22,1967, p. 175.
46 G.P.Verma, State Liability in India: Retrospect and Prospects, Deep & Deep Publications, New Delhi (1993) p 314.
47 Section 5, Limitation Act, 1963.
48 The Preamble to the Indian Constitution provides for a sovereign socialist secular democratic republic to
secure its citizens justice, equality and liberty. Part III, IV and IVA of the Constitution containing Article 12 to
51A provides legal basis for this.
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economic and political situations of India. Even though India the Constitution provides
for India as a federation, in contrary to the position in United States the States does not
have any separate Supreme Court making the law declared by it binding on all court in
India including the High Courts in various states49.
The Supreme Court of India and High Courts which are the highest court in India and
in each State respectively are Constitutional courts and enjoys wide powers especially
for the protection of the Fundamental Rights enshrined in the Constitution. From early
1980’s onwards Supreme Court of India developed the field of judicial activism and public
interest litigation by exercising its power to issue directions, orders or writs, including
writs in the nature of habeas corpus, mandamus, prohibition, quo warranto and certiorari to
enforce the Fundamental Rights in Part III of the Indian Constitution. The Fundamental
rights under the constitution provide positive obligations on the state and the Supreme
Court of India has expanded the scope of fundamental rights through various case laws.
The main areas were the Indian Judiciary expanded the scope of judicial activism and
public interest litigation was with regard to the concept of right to life and personal
liberty. It was interpreted to include the right to clean and healthy environment and also
to develop compensatory jurisprudence. Article 21 of the Indian Constitution provides
that “No person can be deprived of his life and personal liberty except according to the
procedure established by law”. Through the interpretation of Article 21 the Supreme
Court in the area of environmental jurisprudence introduced the precautionary principle,
the polluter pays principle, sustainable development principles, the doctrine of absolute
liability and the public trust doctrine. The absence of specific law regarding nuclear
damage will make the concept of liability and compensation linked to the interpretation
of the “right to life and personal liberty” under Article 21 of the Constitution.
The interpretation of “right to life and personal liberty”50 has read into it, various aspects
of rights and also the concept of class action and compensatory jurisprudence. The
Vishaka51 judgment enables reading the provisions of the international covenants into the
fundamental rights guaranteed in the Constitution to enlarge its meaning and scope. More
over the protection under Article 21 is available to all persons regardless of nationality.52
Article 21 assures the right to live with human dignity, free from exploitation and it
gives obligation upon the state in not to violate the fundamental right of any person.
The fundamental right under Article 21 is one of the most important rights provided
under the Constitution which has been described as heart of fundamental rights by the
Apex Court. An act of a private individual or company supported by the state infringes
the personal liberty or life of another person, the act will certainly come under the ambit
of Article 21. Thus the court can held the state liable for its inactions in regulating the
specific action of the private individual or company resulted in deprivation of one’s
life and property.
49
50
51
52

Article 141, Constitution of India.
Article 21, Constitution of India.
Vishaka v. State of Rajasthan, All India Reporter 1997 SC 3011.
Chairman, Railway Board v. Chandrima Das, AIR, 2000 SC 988. In this case the Supreme Court granted
compensation for Smt. Hanuffa Khatoon, a Bangladeshi national who was gang-raped by many including
employees of the Railways in a room at Yatri Niwas at Howrah Station of the Eastern Railway.
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In connection with the interpretation of right to life the Indian Supreme Court has taken
the view given by Field J. in Munn v. Illinois53 that by the term ‘life’ as used in the U.S.
Constitution means more than mere animal existence. Accordingly, the Supreme Court
in Francis Coralie v. Union Territory of Delhi54 observed that any act which damages or
injuries or interferes with the use of any limb or faculty of a person, either permanently or
even temporary would be within the inhibition of Article 21.
In M.C. Mehta v. Union of India55 the Court observed that where an enterprise is engaged
in a hazardous or inherently dangerous activity and harm results to anyone on account
of an accident while conducting the hazardous activity, the enterprise is strictly and
absolutely liable to compensate all those who are affected by the accident. This was based
on the absolute and non-delegable duty to the community that no harm is caused to
anyone due to the hazardous or inherently dangerous activity engaged by the enterprise
and also under the obligation of the enterprise to provide that the activity is done with the
highest safety standards. The Supreme Court thus evolved a new principle of liability to
deal with an unusual situation removing the exemption to the rule in Rylands v. Fletcher56.
The Supreme Court held:
“… such hazardous or inherently dangerous activity for private profit can
be tolerated only on condition that the enterprises absorbing the cost of any
accident arising… This principle is also sustainable on the ground that the
enterprise alone has the resource to discover and guard against hazards or
dangers and to provide warning against potential hazards.”
On the issue of compensation in cases of absolute liability the Supreme Court held that
the damages awarded must have a deterrent effect and it must be correlation to the capacity
and magnitude of the enterprise. This provides the amount of compensation payable by
an enterprise for an accident due to its hazardous or inherent dangerous activity to be
directly depended on enterprise’s size and financial capacity. On the question of what is
the measure of liability it was also held:
“The enterprise must be held to be under an obligation to provide that the
hazardous or inherently dangerous activity in which it is engaged must be
conducted with the highest standards of safety …”
With the developments in interpretation of Article 21 of the Constitution of India section
29 of the Atomic Energy Act conferring immunity on the government will not stand,
if it is invoked to resist a claim of compensation for nuclear damage. The main case that
came before the Supreme Court as public interest litigation on the question of nuclear
damage is the case of M.K.Sharma v. Bharat Electronics57. In this case the Supreme Court
specifically recognised the right of workers to compensation for radiation injuries from the
53
54
55
56
57

94 U.S.113.
All India Reporter 1981 SC 746.
All India Reporter 1987 S.C.1099.
(1868) L.R. 3 H.L. 330.
All India Reporter 1987 S.C. 1792
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establishment they were handling nuclear material as part of their fundamental rights to
life and liberty and directed the Union of India to provide insurance coverage. It was held:
“The result of medical examination carried out shows there is no proof of say
injury or ill effect on the workers having the alleged exposure. It is however
not disputed on either side that the evil effects take time to manifest …when
any related ill effect is manifested, the aggrieved workman or workmen
would be entitled to lodge claim for compensation”.
In this aspect there were also a handful of cases filed as public interest litigations related
to nuclear energy which requires mentioning to analyse the approach of the judiciary
towards nuclear energy. For instance in the case of Dr. Shiva Rao Shantaram Wagle v.
Union of India58 the petitioner approached the Supreme Court in order to direct the respondents to forbear from releasing the Irish Butter imported to India on the ground that
it was contaminated by nuclear fallout. The Bombay High Court declined to interfere
in the matter as it was technical in nature. But the Supreme Court appointed an expert
committee and based on its report it was held that the butter was safe for consumption59.
The Supreme Court rejected the contentions to avoid food stuff containing low level
radioactivity since they may prove hazardous in the long run stating that it “only represents
a particular school thought” without analysing its implications and also the plea that
the authorities should indicate on all articles made out of the imported butter that it is
manufactured out of butter imported from the EEC countries.
The Supreme Court of India dismissed a Public Interest Litigation on the hazardous
impact of the uranium waste disposal by the Uranium Corporation of India Limited
(UCIL) at Jharkhand on April 15, 2004. The dismissal was based on the affidavit filed by
the Chairman, Atomic Energy Commission that adequate steps have been taken to check
and control radiation arising out of uranium waste.
Another aspect which has affected the development of law in this area is the use of
limitations on access to information is taken as an opportunity to exclude even public
informations. Even Judiciary supports this view as evident from the decision of the
Supreme Court in People’s Union for Civil Liberties v. Union of India60 the main question
was with regard to access to information of the report given by Atomic Energy Regulatory
Board (AERB) in November 1995 documenting the safety defects and weakness citing
130 instances of nuclear power plants. In this case the court did not allow the petitioners
access to the report or to make it public.
Thus it can be concluded that in cases related to nuclear safety the Supreme Court of
India has entrusted the safety aspects of the nuclear installations on the regulators. There
are limitations in using the writ jurisdiction to provide nuclear liability and compensation
58 All India Reporter 1988 S.C. 952.
59 The conclusion reached by the committee was that the AERB has allowed more safety margin than other
countries and international organizations like PAO and WHO in Arriving at the levels fixed for milk diary and
other food products and the levels adopted by the AERB are the lowest in the world.
60 All India Reporter 2004 S.C. 1442.
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in cases of nuclear accident. This brings the need to provide legislative framework to
address the issue related to liability and compensation for nuclear damage taking into
account the potential of nuclear energy in India.
c) Provisions under various Environmental Laws
The Bhopal Gas Tragedy caused the Government of India to enact the Environment
(Protection) Act, 1986 as an umbrella legislation creating a single authority for environmental protection. It provided the Central Government to coordinate the activities of
various central and state authorities and also delegates wide powers to the executive
to enable bureaucrats to frame necessary rules and regulations. In the area of atomic
energy AERB is also the competent authority under the Environment Protection Act,
1986, the Water (Prevention and Control of Pollution) Act, 1974 and the Air (Prevention
and Control of Pollution) Act, 1981. The Environment Protection Act through sections 7
and 8 respectively prohibits the discharge of environmental pollutant in excess of the
prescribed standards by any person or industry and the non-compliance of safeguards in
handling any hazardous substance. The enactment as allowed the Supreme Court and the
High Court to interpret the provisions of the Environmental Protection Act in the light of
Article 21 of the Constitution to fix liability and compensation.
The Public Liability Insurance Act, 1991 and the National Environment Tribunal Act, 1995
were enacted to address the issues raised by accident caused while handling hazardous
substances. But this legislation cannot be applied in cases involving death, injury or damage
caused by nuclear energy as it excludes radio-activity from the definition of accident.
Recently the a new bill titled, “National Green Tribunal Bill, 2009” has been introduced
in the Indian Parliament’s Lok Sabha (House of Commons) with the objective to,
“to provide for the establishment of a National Green Tribunal for the
effective and expeditious disposal of cases relating to environmental
protection and conservation of forests and other natural resources including
enforcement of any legal right relating to environment and giving relief
and compensation for damages to persons and property and for matters
connected therewith or incidental thereto”.
The National Green Tribunal Bill provides a time limit of six months for filing cases
involving substantial question of law from the date of cause of action and a time limit of
five years from the date of cause of action for approaching the tribunal for providing relief
and compensation to the victims of pollution and other environmental damage62. Since
the bill incorporates the definition of hazardous substance as defined in the Environment
Protection Act, 1986 and there is no specific exclusion of damage due to radioactivity it
can be presumed once the bill is passed by the Indian Parliament the National Green
Tribunal have jurisdiction regarding liability and compensation over nuclear damage.
61 Clause 14 (3), National Green Tribunal Bill, 2009.
62 Clause 15 (3), National Green Tribunal Bill, 2009.
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Indo-US Nuclear Cooperation
A number of instruments which deal with the non-proliferation aspect of the nuclear
co-operation between the United States and India, both domestically and internationally,
have been concluded as a result of the Joint Statement Between President George W.
Bush and Prime Minister Manmohan Singh of 18 July 2005, followed by the U.S.-India
Joint Statement of 2 March 200663.
The Hyde Act of 200664 modified the requirements under the U.S. Atomic Energy Act to
allow for the proposed nuclear co-operation agreement with India and to implement the
2005 Joint Statement. It provided the U.S. administration with a framework for engaging
with India in order to achieve its commercial and strategic interests and at the same time
it does not have any authority over India. The four key goals of the act, as pointed out by
the U.S. President are:65
1)
		
2)
		
		
3)
		
4)
		

The strengthening of energy co-operation between India and United States
will provide the foundation for a new strategic partnership.
The promotion of economic growth which will allow investment from American
businesses in India’s civilian nuclear industry creating new jobs in America as
well as new customers abroad.
Environmental protection by helping India to reduce emissions from coal
based electricity generation through nuclear power generation.
Safeguarding American non-proliferation interests by opening Indian civilian
nuclear facilities to international inspection.

The Act takes into consideration the need for updating India’s legal regime particularly
with respect to nuclear third party liability laws as it will be crucial for the implementation
of the agreement, especially for suppliers of nuclear materials, technology and components.
In this aspect accordingly calls upon India to ratify or accede to the Convention on
Supplementary Compensation of 12 September 1997 under Section 103 (b)(3)(E).
Based on the Hyde Act, 2006, the “Agreement for Cooperation Between the Government
of the United States of America and the Government of India Concerning Peaceful
Uses of Nuclear Energy” (This is usually referred to as “U.S.-India Nuclear Co-operation
Agreement” or “123 agreement”) was signed. One of the most crucial commitments on
the part of India under this Agreement was the Separation Plan66 to identify and separate
its civilian and military nuclear facilities and programmes in a phased manner which is a
requisite under the 2005 Joint Statement. The operationalisation of the 123 Agreement
63 www.whitehouse.gov/news/releases/2006/03/20060302-5.html.
64 Henry J. Hyde United States-India Peaceful Atomic Energy Cooperation Act of 2006, Pub. L. No. 109-401
(18 December 2006), available at www.govtrack.us/congress/billtext.xpd?bill=h109-5682. The Hyde Act was
passed by the 109th Congress in its 2nd Session and consist of two titles, the “Henry J. Hyde United
States-India Peaceful Atomic Energy Cooperation Act of 2006” and the “United States Additional Protocol
Implementation Act”. The former dealt with nuclear co-operation with India, and the latter related to the
implementation of the additional protocol in the U.S.
65 US President George W. Bush’s Statement at the signing of the Henry J. Hyde US-India Peaceful Atomic
Energy Cooperation Act.
66 Implementation of the India-United States Joint Statement of 18 July 2005: India’s Separation Plan, tabled by
the Government of India before the Indian Parliament on 7 March 2006.
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allowed the adjustment of international agreements to allow nuclear co-operation with
India for civilian purposes based on non-proliferation commitments especially through
the approval of India-specific IAEA safeguards agreement by the IAEA Board of
Governors on 1 August 2008 and Nuclear Suppliers Group’s (NSG) India specific waiver
on 6 September 200867.
The U.S.-India Nuclear Co-operation Agreement of 27 July 200768 constitutes the legally
binding instrument and establishes the necessary legal framework following the political
commitments of the 2005 Joint Statement. It is also called 123 Agreement since the
United States entered into the agreement in accordance with Section 123 of the U.S.
Atomic Energy Act.
On 8 October 2008, the U.S. Congress passed the United States-India Nuclear Cooperation
Approval and Nonproliferation Enhancement Act which provides the approval to the
U.S.-India Nuclear Co-operation Agreement and also strengthens the United States’
non-proliferation laws relating to peaceful nuclear co-operation. Section 123 of the
Atomic Energy Act is amended by adding a paragraph which obliges the President to
keep the Foreign Affairs Committees of House and Senate fully and currently informed
of any initiatives or negotiations relating to agreements pursuant to this section.
The operationalisation of the India-United States Joint Statement has allowed India to
enter into Nuclear Co-operation Agreements with other countries like France, Russia,
Namibia and Mongolia apart from United States and Memorandum of Understanding
(MoU) with KazAtomProm of Kazhakhstan and NPCIL. The agreements with Namibia
and Mongolia and the MoU with KazAtomProm of Kazhakhstan by India are with a
view to obtain access to the Uranium reserves in these countries.
To strengthen the business opportunity opened up between the United States and India
as a result due of the Nuclear Deal, India has already conveyed a letter of intent for
upto 10,000 megawatts of U.S. nuclear power reactors and also identified to possible
sites for nuclear parks. With regard to the operationalisation of Nuclear Deal, India has
acknowledged United States the need for 1) early commencement of dialogue with the
new US administration on arrangements to give effect to India’s right to reprocess U.S.
origin spent fuel together, 2) steps by India for joining international nuclear liability
convention as the inter-agency process within government has been concluded, 3) There
is also the need to scrap the Entity List which prohibits sale of U.S. technology and goods
to a number of Indian high-tech companies, 4) to remove the Indian doubts about the
reliability of U.S. supplies69. In this aspect the 2009 Joint Statement by India and United
States provides in the area of civil nuclear co-operation that;
67 INFCIRC/734 (Corrected); The Nuclear Suppliers Group (NSG) unanimously adopted a policy to allow its
participating governments civil nuclear co-operation with India, the so called Statement on Civil Nuclear Cooperation with India.
68 Agreement for Cooperation Between the Government of the United States of America and the Government of
India concerning peaceful uses of nuclear energy (“123 agreement”).
69 Address by Special Envoy to the Prime Minister, Mr. Shyam Saran at the Brookings Institution, Washington
DC on March 23, 2009 on Indo-US Civil Nuclear Agreement: Expectations and Consequences.
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“Building on the success of the India –U.S. Civil Nuclear Initiative, on July
21, India and the United States will begin consultations on reprocessing
arrangements and procedures, as provided in Article 6 (iii) of the 123 Agreement
for Peaceful Nuclear Cooperation between India and the United States” 70.
India’s Participation in Nuclear Liability Regime
The required inter-agency process within the Indian government for joining international
nuclear liability convention has been concluded and possibly India will be signing
the Convention on Supplementary Compensation of 12 September 1997 due to
the commitment as part of the India – US Nuclear Cooperation. Under the Indian
Constitution there is no requirement for Parliament’s ratification of international treaties
entered by the Union Executive except where its implementation requires making of a
law by Parliament71. This gives the Indian government considerable freedom in signing
international treaties and agreement but as India needs to adjust its legal framework the
government had to approach the Parliament. Currently India’s ruling combination United
Progressive Alliance (UPA) enjoys considerable majority in the Lok Sabha (House of
Commons) and in the Rajya Sabha (House of States) it does not have the numbers on its
own for passing key legislations. This may be one of the reasons for not introducing any
key legislations in the last Monsoon Session of the Parliament even though there were
reports that the government is considering a Nuclear Civil Liability Bill which caps the
compensation liability to $450 million to the operator in the event of an accident72.
A comprehensive nuclear legislation is needed in India to address the various aspects of
atomic energy including the issues of private participation, access to information, insurance,
liability principles and clarity regarding limitation to compensation and time for effective
operationalisation of the nuclear agreements with other countries. This legislation can
be used to fulfil the requirement under Annex to the Convention on Supplementary
Compensation. Since the Convention applies only to nuclear installations for peaceful
purposes India can bring the identified civilian nuclear installation as well as future ones
under the purview of it.
The Convention on Supplementary Compensation follows the basic principles laid down
in the Paris Convention and the Vienna Convention regarding 1) the channelling all
legal liability for nuclear damage exclusively to the operator, 2) imposing absolute liability
on the operator, 3) granting exclusive jurisdiction to the country where a nuclear incident
occurs and 4) limiting liability in amount and time73. The major area which may cause
potential conflict with the present Indian law is with regard to the perception of absolute
70 India-United States Joint Statement dated July 20, 2009 signed between Indian External Affairs Minister S.M.
Krishna and US Secretary of State Hillary Clinton in New Delhi, India.
71 Article 253 of the Indian Constitution provides Union Parliament powers to make law implementing any treaty,
agreement or convention with any other country or countries or any decision made at any international
conference, associated or other body which can extend to State list in exceptional situations. By virtue of Article
73 due to the absence of specific law for the implementation of international treaties the Union Executive
assume power.
72 Pranay Sharma, The Spill Bill is Here, Outlook Magazine, 17 Aug 2009,
http://www.outlookindia.com/printarticle.aspx?261236.
73 Ben McRae, The Compensation Convention: Path to a Global Regime for Dealing with Legal Liability and
Compensation for Nuclear Damage, Nuclear Law Bulletin No. 61 p.17 (1998).
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liability. In India the concept of absolute liability as developed by the judiciary removes
the exception to the doctrine of strict liability namely plaintiff ’s own fault, act of god,
consent of plaintiff, act of third party and statutory authority. This will have implications
on the insurance coverage since the principle of absolute liability currently provide duty
on the enterprise involved in the hazardous or inherently dangerous activity to take into
account the risk of terrorism also.
The channelling of legal liability to the operator provided by the Convention on
Supplementary Compensation is already acknowledged by the Indian law. More over
the amount of compensation under the principle of absolute liability is linked to the
enterprise’s size and financial capacity which brings the current law into conformity with
the international nuclear liability principles. Generally there is the need to bring clarity
in limiting liability in amount and time and also with regard to jurisdiction of the court.
Under the present legal position, there is the option to approach higher courts as well as
lower civil courts which can be prevented by giving jurisdiction to the proposed National
Green Tribunal for cases involving liability and compensation due to nuclear damage.
Future Possibilities
At present India have 17 nuclear power reactors with a total capacity of 4,120 MWe
and 5 more reactors with a total capacity of 2,660 MWe under construction in addition
to the 500MWe indigenously developing Prototype Fast Breeder Reactor (PFBR) at
Kalpakkam74. Moreover the Union government has given clearance to expand nuclear
power station in Koodankulam, Kakrapa and Rawatbhata and a new station at Jaitapur
in Maharastra to add 6,800 MWe. NPCIL in tune with government policy has plans to
increase the installed nuclear power capacity from the present 4120 MWe to 10,280 MWe
by 11th Five Year Plan (2007-2012) with further plans to raise it to 20,000 MWe by the
year 2020. Since the Indian Nuclear Power Programme is envisaged to rely on thorium
based fuel to fulfil its long tem energy needs, the shortage in uranium based fuel and its
continued supply will be addressed through nuclear cooperation agreements with other
countries. More over import of nuclear materials, technology and components becomes
essential to overcome the long time required to reach the third stage of nuclear power
programme and also the comparative small electricity generation capacity of indigenously
made Indian nuclear power reactors.
Even though Government of India have committed in opening up the civilian nuclear
industry for private participation involving foreign and domestic companies, it will be
allowed only after placing the required legal and other regulatory structures. Under
the present legislative framework, NPCIL will be the sole operator as well as the
implementing entity for Nuclear Power Projects and there is no restriction for a foreign
entity in supplying technology and products for nuclear power projects constructed by it.
The question often mooted is that in case of any nuclear accident whether there will be
any liability for the supplier of nuclear substances, technology or equipments. In India
with regard to the debate for an appropriate nuclear liability law, parallels are drawn to
74 The construction is undertaken by specially created public sector company called ‘Bharathiya Nabhikiya Vidyut
Nigam Limited’ (BHAVINI).
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issues raised by the Disaster due to the Gas Leakage at UCC Factory at Bhopal. Legally
in the area of nuclear power generation for the time being the NPCIL will only be sole
operator in which the management and majority of the ownership is with the Central
Government which differentiate it with the scenario in the Bhopal case. In Bhopal case
the management as well as majority of the share was not with the government but with
a private multinational entity.
The Indian government’s approach presently focuses in clearing the ground for the
operationalisation of the various nuclear cooperation agreements to maximise the nuclear
power generation potential. This makes the need to bring a comprehensive legislative
framework covering the issues related private participation and nuclear liability principles.
Any potential legislation will be going through judicial scrutiny due to the impact it have
on the existing legal principles in India. In this aspect rather than piecemeal legislation
a comprehensive legislation is needed to bring certainty as well as to remove the public
perception about nuclear energy in India.
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Chinese Nuclear Sector Overview
Current situation
 11 NPPs in operation / at least 24 under construction in 2009
 9 GWe of nuclear power capacity at the end of 2008
 Several technologies: Canadian, French, Russian and Chinese
 2 owners of NPPs: CNNC / CGNPC
Nuclear power to rise 10-fold by 2020
 Mid-Term and Long-term Nuclear Power Development Plan 2005-2020:
40 GWe nuclear power installed capacity by 2020
 2020 target has been increased several times up to 86 GWe
 Chinese GenCos are participating in the development of certain NPPs in
order to enter the nuclear market
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NTPL Applicable Texts
International Conventions
 The PRC is not a party to any of the international conventions on Nuclear Third Party
Liability (“NTPL”)
Texts relating to NTPL
 Reply of the State Council in respect of Handling Nuclear Third Party Liability issued
on March 29, 1986 or Guo Han [1986] No. 44 (the “1986 Reply”)
 Reply of the State Council to Questions on the Liabilities of Compensation for
Damages Resulting from Nuclear Accidents issued on June 30, 2007 or Guo Han
[2007] No. 64 (the “2007 Reply”)
 2007 Reply expressly provides that the Atomic Energy Law (under preparation)
shall expressly provide for the matters covered by the 2007 Reply as well as those
which are not (such as limitation of actions and jurisdiction)
2007 Reply Binding Force
 Pursuant to the 2000 Legislation Law, laws and regulations prevail over
administrative instructions or circulars
 However, the State Council and the Chinese nuclear industry consider that the 2007
Reply sets forth binding rules on the subject matter
5
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Definition of Operator
PRC legal entities operating “nuclear power stations” or
“nuclear installations”
 “operate nuclear power stations, civil research reactors and/or civil
engineering test reactors”
 “engaged in the production and transportation of civil nuclear fuels and the
storage, transportation and post-treatment of spent fuels and have nuclear
installations”

Designation by the Government authority
 Deletion in the 2007 Reply
 1996 Convention on Nuclear Safety
 Licensing system exists under Chinese law: Operation Licences are issued
by the National Nuclear Safety Administration (the “NNSA”)
 Exceptionally, NNSA has issued in the past an Operation Licence to the
owner and operator of NPPs which therefore share joint and several liability
7

Operator’s Liability (1/4)
Exclusive ?
 “No person other than the operator shall be liable to compensate”
 Not clear whether the operator shall incur no liability outside the 2007 Reply
as several PRC laws provide for more general liability principles which could
apply in case of nuclear damage (such as those set forth in the General
Principles of Civil Law, the Environmental Protection Law and the Product
Quality Law) and there is no clear exclusion of such laws in case of nuclear
accident

Strict ?
Several installations / operators situations
 “If one operator operates several nuclear installations at one site, these
nuclear installations shall be deemed as one nuclear installation”
 When two or more operators are involved in a nuclear accident and their
respective liability cannot be clearly determined, “the relevant operators
shall be jointly and severally liable for the damages”
8

Operator’s Liability (2/4)
Exoneration from liability
 If a nuclear accident directly results from “armed conflict, hostile action,
war or riot, the relevant operator shall not be liable to compensate for
such damages”
 No more reference to the “extraordinary natural disasters”

Right of recourse
 If provided in a written contract between the operator and a party
 If a damage caused by a nuclear accident is due to a natural person’s
willful act or omission
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Operator’s Liability (3/4)
Limitation of liability in amount
Operator

Liability Cap
per nuclear accident

Operators of nuclear power
stations, spent fuel storage,
transportation and posttreatment

RMB 300 M

Other operators

RMB 100 M

(44 M US$)

Additional State
Indemnity
Above RMB 300 M
up to RMB 800 M
(117.36 M US$)

(14.67 M US$)

Above RMB 100 M
up to RMB 800 M
(117.36 M US$)
(1 RMB = 0.14670 US$ / 1 US$ = 6.81650 RMB)

 Liability caps provided in the 1986 Reply:
Operator: RMB 18 M
State: RMB 300 M

(2.64 M US$)

(44 M US$)

 If the damage that shall be indemnified exceeds the above caps, the State
Indemnity amount to be increased shall be decided following appraisal by
the State Council
10

Operator’s Liability (4/4)

Coverage of operator’s liability
 Operators must purchase “sufficient insurance” prior to starting their
activity
 Operators must
arrangements”

ensure

“appropriate

financial

guarantees

and

 Congruence of liability and coverage
 China Nuclear Insurance Pool (CNIP)
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Recourse against Operator (1/2)
Compensation
 Nuclear damages giving a right to compensation are personal casualties,
property loss and environmental damages caused by a nuclear accident

Limitation of liability in time / Jurisdiction
 2007 Reply: not provided. Clearly states that such issues shall be
provided under the Atomic Energy Law
 1986 Reply:
Within 3 years after the date when the victim has knowledge or should have had knowledge
of the nuclear damage, or 10 years after the date of occurrence of the nuclear incident,
whichever arises first
Only the People’s Court which has jurisdiction over the place where the nuclear incident
occurs in accordance with the PRC laws shall have jurisdiction
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Recourse against Operator (2/2)

Trans-border nuclear damage
 Any damage across the border of the PRC shall be handled in
accordance with:
the treaty or protocol between the PRC and the relevant country, or
the principle of reciprocity
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La faisabilité juridique en droit
international de centres de
stockage international
Michel Montjoie – 2 octobre 2009

L’étude que je vous présente, menée au sein du GT Déchets, a consisté à « vérifier » la
faisabilité juridique, au regard du droit international, de la réalisation de centres de stockage
multinational. Cette vérification pourrait paraître superflue, car il est vraisemblable (et
même certain !) que le projet de 1977 de l’AIEA sur ce concept était en conformité avec le
droit international. Mais de nouveaux principes et de nouvelles dispositions sont apparus,
notamment dans le domaine du droit de l’environnement. Cette évolution aurait pu
modifier le contexte. En particulier l’insistance marquée pour le principe d’autosuffisance
et les contestations sur les mouvements transfrontières de déchets radioactifs méritaient
une recherche ciblée.
Pour qu’un centre de stockage international soit autorisé il est nécessaire que les déchets
radioactifs puissent quitter définitivement le pays où ils ont été produits (et entrer dans le
pays hôte) ; pour qu’il soit facilité il faut que les mouvements transfrontières qui s’ensuivent
(qui seront nombreux), ne soient pas contrariés par des exigences qui réduiraient les
avantages du concept. Ces conditions sont-elles remplies dans le cadre des dispositions
actuelles du droit international ?
Le principe d’autosuffisance : un faux obstacle
Les organisations non gouvernementales environnementalistes, certains articles de
doctrine, certains textes de droit positif ont mis en avant le principe d’autosuffisance en
matière de gestion de déchets, selon lequel les déchets doivent être stockés dans le pays
qui les a produits. A priori ce principe s’oppose frontalement au concept de stockage
international. Mais il faut analyser sa teneur exacte, appliquée aux déchets radioactifs.
Dans le cadre du droit de l’environnement concernant les déchets dangereux, ce
principe apparaît d’abord au plan régional, dans la Résolution C(85)100 de l’OCDE
sur la coopération internationale en matière de mouvements transfrontières de déchets
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dangereux, qui la première a employé le terme, puis au plan universel dans la Convention
de Bâle de 1989 (sans utiliser le terme) ; l’Agenda 21 adopté lors de la Conférence de
Rio de 1992 utilise le terme « autosuffisance », au chapitre 20 portant sur la gestion
écologiquement rationnelle des déchets dangereux.
Mais ces textes excluent les déchets radioactifs de leur champ d’application, aussi il est
impossible d’en tirer des conclusions pour ces déchets.
Concernant les déchets radioactifs il est intéressant de consulter le Rapport Brundtland
de 1987, « précurseur » de la Déclaration de Rio de 1992, qui précise : « Il devrait être
entendu que les pays qui créent des déchets nucléaires en disposent à l’intérieur de leurs
propres frontières ou selon des accords internationaux »1 . Cette position « moyenne » se
retrouve dans la Convention commune de 1997, dans le Préambule, qui évoque le principe
d’autosuffisance tout en reconnaissant, dans le même considérant, la possibilité d’un stockage
international. Par contre aucune référence n’est faite dans le Code de bonne pratique sur
le mouvement transfrontière international de déchets radioactifs de l’A.I.E.A., de 1990,
ni dans les « Principes de gestion des déchets radioactifs », document élaboré en 1996 par
l’A.I.E.A. qui constitue la base technique de référence de la Convention commune. Il est
important de noter aussi qu’il n’est pas cité dans le chapitre 22 de l’Agenda 21 portant
spécifiquement sur la gestion sûre et écologiquement rationnelle des déchets radioactifs,
marquant une différence clairement exprimée avec le chapitre 20.
Que faut-il déduire de ces références et de cette absence de références ?
Il apparaît ainsi que, « même » dans le droit international de l’environnement, ce
principe d’autosuffisance n’est pas d’application aisée, notamment par les restrictions qui
l’accompagnent (dans la mesure du possible, sous réserve d’une gestion écologiquement
rationnelle). Malgré une pratique, il ne peut en aucun cas être considéré comme ayant
valeur de coutume internationale. Dans le domaine des déchets radioactifs le principe est
pratiquement écarté, la priorité étant donnée, logiquement, à la sûreté : la Convention
commune réserve la possibilité du stockage international et les autres documents concernés
ne le prennent pas en compte.
Mais ceci n’exclut pas la possibilité pour certains pays d’adopter une législation interdisant
l’exportation (et aussi l’importation) des déchets radioactifs.
Le passage en transit des mouvements transfrontières : une complication
potentielle (et réelle !)
En réalité deux problèmes se posent, d’une part celui du libre passage en transit, d’autre
part celui de la notification préalable à l’Etat de transit, et éventuellement du consentement
de celui-ci.
1. Le libre passage
Dans le domaine du transport maritime où les litiges sont les plus nombreux, le droit de
passage inoffensif dans la mer territoriale, reconnu comme un principe coutumier, est
1

Voir § III, 2.4, du chapitre 7 sur l’énergie.
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développé dans la Convention sur le droit de la mer de 1982 qui lui donne une priorité,
accompagnée de quelques restrictions.
Les limites à l’exercice du passage inoffensif prévues par cette convention ou par des accords
internationaux pertinents sont en général bien acceptées par les Etats exportateurs. Par
ailleurs, en reprenant l’expression employée dans un article du Bulletin de droit nucléaire2,
l’acceptation par un Etat exportateur du refus d’un Etat côtier « semble trouver son
fondement dans la volonté de maintenir des relations diplomatiques amicales, plutôt que
dans la reconnaissance d’une obligation juridique ».
2. La notification préalable et le consentement
Ni la Convention sur le droit de la mer, pour le transport maritime, ni la Convention
de Chicago, pour le transport aérien, ne font mention de la notification préalable, ni
du consentement. Certaines conventions régionales applicables aux déchets radioactifs
l’exigent, comme la Convention de Bamako. La Convention commune n’impose ni la
notification préalable, ni le consentement, contrairement au Code de conduite sur le
mouvement transfrontière international de déchets radioactifs de l’A.I.E.A. de 1990,
mais ce dernier texte n’est pas contraignant.
Les Etats exportateurs pratiquent souvent la notification, sur une base volontaire (sauf
nécessité pour des questions de sécurité). La pratique généralisée, et surtout l’opinio juris,
manquent pour que cette obligation soit une coutume internationale.
La situation est donc claire sur le plan juridique en ce qui concerne ces deux problèmes,
mais il n’en reste pas moins que les Etats concernés et une partie de la doctrine tentent
de faire évoluer le droit international coutumier en faveur d’un droit de refus du libre
passage pour les Etats côtiers et d’une obligation de notification préalable pour les
Etats expéditeurs.
L’intérêt de la notification préalable (et aussi du consentement) est indéniable. Mais
lorsqu’elle est imposée, les exigences de son contenu sont faibles. Ce contenu ne
porte pas sur les dispositions de sûreté et de sécurité prévues par l’Etat expéditeur en
cours de transport. La logique environnementale voudrait qu’une étude d’impact sur
l’environnement soit imposée par le droit international, mais la Convention d’Espoo sur
l’évaluation de l’impact sur l’environnement dans un contexte transfrontière, ne prévoit
pas cette procédure pour l’activité de transport.
Pourrait-il y avoir une « obligation » d’accueillir les déchets radioactifs étrangers ?
Existe-t-il une obligation, pour les pays qui disposent des moyens nécessaires, de recevoir
les déchets de pays qui n’en disposent pas. Sur quels fondements juridiques pourraitelle exister ?
Il faut noter qu’en l’absence d’une telle obligation, un Etat n’ayant pas les moyens requis
2

M. Ferro, « Droit de passage inoffensif des navires transportant des chargements hautement dangereux », B.D.N.
n° 78, 2006, p. 13.
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pour stocker ses déchets sur son territoire, serait conduit à ne pas pouvoir utiliser de
matières radioactives, indispensables aujourd’hui à son développement économique, créant
ainsi une discrimination contraire au droit au développement affirmé par la Déclaration
sur le droit au développement de 19863 et rappelé au Principe 3 de la Déclaration de Rio
de 1992, droit basé sur la coopération internationale4. C’est peut-être une interprétation
hardie du droit au développement !
Or la coopération, qu’elle soit au service du développement ou pratiquée entre pays
développés, repose sur un accord entre deux ou plusieurs parties. Aussi les tentatives
de la doctrine pour affirmer une « obligation de coopérer » posent problème. Il est
vrai que la coopération internationale constitue une obligation en vertu de certaines
conventions, mais elle reste alors dans le cadre d’un accord de volontés. De même la justice
internationale a, dans certaines de ses décisions5, demandé aux parties de coopérer pour
régler leur litige, mais aucune extrapolation au problème posé n’est possible. Ainsi, aucune
coutume internationale ne peut émerger du droit au développement, ni du principe de
Rio sur la coopération internationale. Mon propos ne cherchait pas à vous rassurer, car
je pense que vous n’étiez pas très inquiets sur l’existence d’une telle obligation ! Mais si
la discrimination au droit au développement évoquée précédemment se concrétisait, une
solution devra bien être trouvée par le droit international6.
Conclusion
Le droit international n’interdit pas le stockage international, mais ne peut l’imposer. Les
éventuelles difficultés liées aux mouvements transfrontières ne pourront être résolues que
par une harmonisation précise des dispositions, qui sera difficile à obtenir.
Le concept de stockage international, qui répond à une logique pour assurer un stockage
sûr des déchets radioactifs produits dans tous les pays du monde, est soutenu à nouveau
depuis quelques années par plusieurs initiatives internationales, mais il rencontre une
opposition de certains Etats.
3
4
5
6

Résolution 41/128 du 4 décembre 1986 de l’Assemblée générale des Nations Unies.
Voir article 3, § 3 de la Déclaration.
Voir par exemple, l’Affaire Gabčikovo-Nagymaros (1997) à la CIJ, et l’Affaire MOX (2001) au Tribunal
international du droit de la mer.
Ma référence aux impossibilités « d’accès au nucléaire » n’est pas un simple cas d’école. Un document intéressant
a été publié au mois d’août de cette année par l’AIEA rendant compte d’une réunion technique sur la mise en
œuvre du Code de conduite sur la sûreté et la sécurité des sources radioactives. Ce rapport de la réunion rédigé
par le Président de cette réunion, Steven McIntosch, soulève en particulier les problèmes liés à la fin de vie des
sources radioactives. Un des problèmes soulevés (voir § 17, p. 4) est celui de l’impossibilité du retour des sources
radioactives au producteur (qui est pourtant la solution préconisée par le Code) si la législation de ce pays
interdit l’importation des déchets radioactifs. L’artifice consistant à considérer que la source retirée du service
n’est pas un déchet lorsqu’elle quitte le pays utilisateur et qu’elle le devient après avoir franchi la frontière du pays
producteur est une illustration de l’imagination humaine (voir § 18), mais n’est pas très logique.
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Two special features of long-term responsibilities:
memory and reversibility.
The French approach.

Eugénie VIAL
Atomic Energy Commission (CEA), Legal Department
Secretary of INLA WG 5 “Radioactive waste management”
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Context : the French nuclear situation
o France : a centralised State
o Nuclear : 58 NPP en 19 nuclear sites
almost 80 % of the produced electricity
o Radioactive waste (RW) : essentially coming from the “nuclear industry”
(EDF, AREVA, CEA)
+ ~ 1000 “small producers” : hospitals, universities, research laboratories,
industries …
Volume (m3)

Type of RW
Volume of
RW stored
or disposed
of at the
end of 2007

VLL

231 688 (89 331 disposed of)

LIL-SL

792 695 (732 278 disposed of)

LL-LL

82 536

IL-LL

41 757

HL

2 293 (74 spent fuel)

Others

1 564
INLA / AIDN – October 8, 2009

2

Context : Status of long-term management solutions for French RW
Very short
half-life
(< 100 days)
Very Low Level
(VLL)

Short half-life
(< 31 years)

Surface disposal (CSTFA)
Recycling systems

Low Level (LL)

Intermediate
Level (IL)
High Level (HL)

Long half-life
(> 31 years)

Management
by
radioactive
decay

Surface disposal
(CSFMA)

Dedicated
sub-surface facility
under study

except some tritiated
waste and some sealed
sources

Ongoing studies pursuant to
2006 Planning Act
- transmutation – separation (CEA)
- long-term storage (Andra)
- underground repository (Andra)
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Reversibility
o Act of December 31, 1991 : introduces the study of the possibilities of
underground disposals, reversible or irreversible
o 1992 – 1998 : reversibility tends to be an important point for the population
while looking for a site to build an underground laboratory
o June 1998 : report of the National Evaluation Commission on reversibility
o December 1998 : the Government decides that the studies on the HL and ILLL may follow the “logic of reversibility”
o 2002 : report of the international working group of the OECD / NEA
Introduces the difference between :
- “retriviability” (only for the waste)
- “reversibility” (possibility to come back on 1 or more steps of the
implementation of an underground repository)
o June 2005 : report of Andra (“Dossier 2005”) with conclusions on the
feasibility of an underground disposal
Reversibility : possibility of a progressive and evolutive management of the
disposal, letting the future generations a liberty of coming back to the choice
made by the present generation
INLA / AIDN – October 8, 2009
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Reversibility
o Planning Act of June 28, 2006 :
Article 3 : “ […] the research and studies on these wastes (HL and IL-LL) are
pursued according to the three following complementary strands :
2) Reversible disposal in deep geological formations.”
Article 12 : after the license application has been instructed by the competent
administrations, “the Government presents [to the Parliament] a bill laying
down the reversibility conditions.”
“No authorisation can be granted to create a disposal centre in a deep
geological formation that does not guarantee reversibility in the manner laid
down by this Act.”
“The licence sets the minimum time during which, as a precautionary
measure, disposal must be reversible. This period cannot be less than one
hundred years.”
o 2006 – 2014 : studies and propositions of Andra concerning reversibility
o 2015 : Act on the reversibility conditions of the underground disposal

INLA / AIDN – October 8, 2009
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Cas particuliers



Direction Juridique et du Contentieux

CSSN – 26 juin 2009
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Memory
o Several objectives related to the future generations :
9 To inform them about the existence and the composition of a disposal,
among others to avoid human intrusion
9 To make easier their understanding of the known phenomena and, if
necessary, to enable them to realise, in good safety conditions,
corrective actions
9 To let them adopt any decision concerning the future of the site,
including its modification or transformation according to the technical
and societal evolutions
Î Transmission of the general knowledge of the RW in France,
of the localisation and the composition of the disposals,
of a preserved environnement

INLA / AIDN – October 8, 2009
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Memory
o Legal provisions :
9 Decree n° 2003-30 of January 10, 2003 authorising Andra to shut down
the Manche Center (LIL) :
Archiving: The operator makes an identification, classification and
archiving of all documents relating to the disposal useful for maintaining
knowledge of the facility and the waste stored there. It ensures the
continuity of the archiving and compliance of these documents with the
technical configuration of the facility
Î detailed memory for the management of the site and a possible new use of
the site : ~ 11 000 documents on permanent paper; 1 on the Center ; 1 at
the National Archives
Î Synthetic memory on one volume “not to forget” : large distribution … hoping
the volume will be attractive enough not to be thrown (municipalities,
libraries, associations, cadastre, …)

9 Act of June 13, 2006 on transparency and security in the nuclear field :
Possibility to create restrictions on the land use for public interest ;
restrictions mentioned in the planning documents of a municipality
INLA / AIDN – October 8, 2009
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Long term Management of
Disused Radioactive Sources
Steven McIntosh

Radioactive Sources
• Used safely
safely, radiation saves lives
lives.
• Some three million people are treated with
radiotherapy
di th
each
h year.
quality
y in cars,, and check
• It’s used to test steel q
for flaws in jet engines.
• It
It’ss part of our daily lives
lives.

Co-60 Teletherapy

Cobalt-60 teletherapy machine

I d t i l radiography
Industrial
di
h iin a workshop
k h or iin a
field environment

Industrial radiography of pipes
using Iridium-192

Disused radiotherapy source head in safe
and
d secure storage
t

Storage of well-logging
devices and their transport
containers

Abandoned radioactive sources

Dismantled and abandoned thermogenerators in
Tajikistan
R f IAEA G
Ref:
Gonzales
l M
March
h 2003 p 39
39, 43

29 June to 1 July 2009
Technical Meeting on Implementation of
the Code of Conduct on the Safety and
Security of Radioactive Sources with
Regard to Long Term Strategies for the
Management of Sealed Sources

Return to supplier
• The preferred option for management of
disused sources in most countries is return to
pp
the supplier.
• However, return to supplier is often not a
p p
process.
simple
• Some suppliers go out of business.
• In other cases, the source type, or the
container in which it is transported, is no
g certified for international transport.
p
longer

Return to supplier
• Damaged sources pose particular challenges
in terms of shipment, and even wellmaintained sources in certified containers can
be subject to denial of shipment by carriers.
• Even if none of these problems exist
exist, the cost
of return can be very high – sometimes around
the same as the cost of the original purchase
purchase.

Return to supplier
•

•

•

Problem: application
pp
to disused sources of national
laws which forbid the importation of radioactive
waste – even if those sources were originally
exported from the state in question
question.
Situation particularly difficult where such a law
applies to sources exported prior to its entry into
force.
Problem can be avoided if the source is not
designated as waste at the time it is returned.

Long-term
Long
term storage
•

•

•

Good regulatory practice requires licensees to
either send disused sources back to the
manufacturer, or to hold them at, or send them to,
a licensed recycling or waste management facility.
Responsibility of the state to provide central
storage or disposal facilities for disused or
orphaned sources which cannot be returned to the
supplier.
supplier
National collection programs

Disposal
•
•

•

Sources which have not been disposed
p
of
constitute an ongoing safety and security risk.
For states with nuclear fuel cycle facilities or
f ili i undergoing
facilities
d
i d
decommissioning,
i i i
di
disused
d
sources will form only a small fraction of the overall
waste volume
volume.
For states without nuclear fuel cycle facilities, the
public acceptance, financial and technical
obstacles to the siting of waste disposal facilities
may be significant.

Orphan sources
• Sources continue to be found in scrap metal
metal,
and radiation continues to be found in steel
products
• Jurisdiction over sources intercepted at
borders is a contested issue

Conclusion
• Disused and orphan sources constitute a
safety and security threat
• Governments need to be proactive in
improving their management
• Management needs to be integrated with
overall national waste management strategy

“NATIONALITY” OF RADIOACTIVE WASTE AND
SPENT NUCLEAR FUEL: LEGAL CONSTRAINTS
ON IMPORT, EXPORT AND DISPOSAL
Sam Emmerechts* – Legal Affairs, OECD Nuclear Energy Agency, Paris

Abstract
In the coming decades the back-end of the nuclear fuel cycle will face a number of legal
challenges. As more nuclear installations are decommissioned and dismantled, nuclear
operators will increasingly consider sending their radioactive waste and spent nuclear fuel
abroad for specialist treatment. Nuclear operators may also need to re-import radioactive
waste that results from spent nuclear fuel reprocessing activities that have taken place
abroad. They may also consider disposing of such radioactive waste abroad. However, this
is an issue which is politically sensitive because the public in general is reluctant to host
foreign radioactive waste on national territory and many countries have adopted legal
restrictions. It may be an option though, in particular for States with a small nuclear
program and pilot initiatives have already been launched to examine the feasibility of
multinational storage and disposal facilities. The ‘nationality’ of radioactive waste influences
public acceptance of nuclear energy and is a key element in determining whether such
disposal programs and tranfrontier shipments are legally allowed.
This paper addresses legal constraints for nuclear operators and States to export spent
nuclear fuel and radioactive waste for reprocessing, treatment or research abroad, to return
foreign radioactive waste imported by States for reprocessing, treatment, conditioning or
research activities, to the State of origin, and to dispose of foreign radioactive waste.
The international legal and regulatory framework dealing with the right to export,
transit and import radioactive waste and spent nuclear fuel and the right to dispose of
foreign radioactive waste and spent nuclear fuel will be addressed, in particular the Joint
Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive
*

The author wishes to thank Ms. J. Schwartz, Head of Legal Affairs of the OECD Nuclear Energy Agency,
Dr. A. Baer, former Deputy Director General, Federal Office of Energy, Switzerland, and Mr. M. Molina,
Project Manager of ENRESA, Spain, and current chairman of INLA Working Group 5 on Nuclear Waste, for
their valuable comments. The author alone is responsible for the facts and opinions expressed in the paper. The
views contained herein do not necessarily reflect the official position of the OECD Nuclear Energy Agency.
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Waste Management (1997) and the EU Directive on the Supervision and Control of
Shipments of Radioactive Waste and Spent Fuel (2006). The paper then focuses on the
current patchwork of domestic (“national”) legislative and regulatory frameworks for
importing, exporting and storing/disposing of foreign radioactive waste and spent fuel in
the 30 OECD member countries plus China, India and Russia, paying particular attention
to the national systems of Canada, the United States, France, Belgium and Switzerland.
Finally, the vulnerability and weaknesses of having a wide diversity of national legislative
frameworks are highlighted and considerations are offered for the future.
Introduction
In September 2007 EnergySolutions, a Salt Lake City based company, requested a license
from the nuclear safety authority in the United States, the Nuclear Regulatory Commission
(“NRC”), to import low-level radioactive waste from decommissioned nuclear reactors
in Italy. The Italian nuclear operator wanted to export its radioactive waste to process it
in the United States since there are no processing facilities in Italy and to get rid of some
of its waste on US territory. The proposed import would consist of approximately 20.000
tons of various types of materials, primarily metals, wood, paper, plastic, liquids and ionexchange resins that have various levels of radioactive contamination.
EnergySolutions proposed to process and recycle (as shielding blocks for use in nuclear
facilities) most of the contaminated material at its facilities in Tennessee, with the remaining
waste to be sent to its low-level waste disposal facility in Clive, Utah. EnergySolutions
offered sharing 50 percent of the net revenue from the disposal of material generated
outside of North America with the people in the State of Utah in order to gain public
acceptance for the disposal of foreign radioactive waste. This funding would be used in
areas such as: public and higher education, supporting local charities and community
based organisations and furthering economic development in the state1. EnergySolutions
also applied for an export license, to return to Italy any waste that does not qualify for
disposal at the Utah facility.
The states of Tennessee and Utah informed the NRC that they have no technical objections
to the proposed license. However, not everyone was happy with EnergySolutions’ plans. In
March 2009 two members of Congress introduced a Bill in the US Congress and Senate
to block imports of low-level radioactive waste. The Radioactive Import Deterrence Act,
HR 5632, would prohibit low-level radioactive waste imports, except for waste being
returned to a US government or military facility or waste from material that originated
in the US and that is returned for management and disposal. The bill allows the President
to grant exemption for imports of waste that are shown to meet certain national and
international goals, such as for research purposes.
In May 2008, the Northwest Interstate Compact2 adopted a resolution stating that its
procedures do not address the importation of foreign radioactive waste and that such
1
2

Press release of EnergySolutions of 26 February 2009.
An Interstate compact is an agreement between two or more states of the United States to administer shared
resources or to coordinate issues of common interest such as, for example, storage, treatment or disposal of lowlevel radioactive waste.
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waste would need its approval before disposal in Utah. EnergySolutions decided to file a
lawsuit in federal district court against the Northwest Compact, challenging its authority
over the proposed import.
In October 2008, the NRC deferred ruling on EnergySolutions’ import and export
applications until (i) a court makes a final determination in EnergySolutions’ lawsuit,
(ii) EnergySolutions and the Northwest Compact reach an agreement on disposing lowlevel waste in Utah, or (iii) the matter is otherwise resolved. On 15 May 2009 the US
District Court of Utah ruled that the Northwest Compact lacks authority to restrict
EnergySolutions’ receipt of radioactive waste generated outside the Compact’s region.
It is now upon the NRC to decide whether or not it will grant an import and export
license for the radioactive waste. The EnergySolutions case very well illustrates the legal
constraints that apply to imports and exports of radioactive waste and the reluctance of
the public to host radioactive waste of foreign origin.
Since radioactive waste and spent fuel are often generated in countries that do not possess
adequate treatment or disposal facilities, they require transport which is frequently
international, often over large distances and subject to perceived risks of proliferation,
terrorism and sabotage, blockades by anti-nuclear groups and nuclear accidents. Radioactive
waste is routinely transported by road, rail, sea and air. Reliable data on transboundary
movements of radioactive waste are difficult to obtain. A few elements are nevertheless
available. The operation of nuclear reactors world-wide generates up to 10.000 tonnes of
spent fuel per year and 100.000 to 200.000 m3 of operational waste, often transported
for disposal. Of the spent fuel, 3.000 to 4.000 tonnes are reprocessed and 5.000 to 6.000
tonnes are put into storage. In addition to this, there is transport of older waste, materials
in storage, inventories and, not least, materials from military and other programmes.
In 2008, the World Nuclear Transport Institute (WNTI) reported that more than 95% of
all transports involving radioactive materials are not fuel cycle related3. That 95% contain
materials used for medical, research and industry purposes. Used radioisotope sources are
returned to the country where they have been manufactured because they can be re-cycled
and because no adequate treatment or disposal facilities exist in the country where they
have been used. The remaining 5% are connected with the nuclear fuel cycle, split in half
between new fuel loadings and spent fuel and waste. Radioactive waste may be generated
from the nuclear fuel cycle during the normal operation of nuclear power plants, fuel
fabrication plants, enrichment facilities, uranium mining and milling facilities and the
decommissioning of nuclear facilities. It is heterogeneous in nature, comprising spent fuel
and waste created through water purification from the operation of nuclear power plants
and radioactive waste of other facilities involved in the nuclear fuel cycle, disused sealed
sources, contaminated protective clothing (footwear, gloves, rags, etc), building rubble,
clinical waste and incinerator ash.
Despite representing only a very small share of the total volume of radioactive material
transported, spent fuel generates the higher levels of radioactivity. International shipments
3

See www.wnti.co.uk/nuclear-transport-facts/what-is-transported-and-how.
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of radioactive waste and spent fuel deriving from the nuclear fuel cycle usually result from
reprocessing activities. Reprocessing activities mainly take place in Western Europe, in
particular in France (La Hague plant) and the United Kingdom (Sellafield plant). Other
reprocessing plants exist in the People’s Republic of China (Gansu pilot plant), India
(Tarapur plant), Japan (Rokkasho and Tokaimura plants) and in the Russian Federation
(Mayak plant). The plant located in La Hague mainly reprocesses spent fuel from Belgium,
Germany, Italy, Japan, the Netherlands and Switzerland. The Mayak Rt-1 plant mainly
takes spent fuel from VVER-440s and PWR type maritime reactors installed aboard
submarines and nuclear powered ice-breakers. It currently reprocesses spent fuel generated
domestically as well as shipments from countries such as Bulgaria and Ukraine.
Unlike technical safety regulations for facilities which are specific for each State, an
international basis for transport safety has been defined by the International Atomic
Energy Agency (IAEA). International regulations for the transport of radioactive
material have been published by the IAEA since 1961. They establish standards of
safety which provide an acceptable level of control over the hazards to persons, property
and the environment posed by the transport of radioactive material. The most relevant
ones are undoubtedly the IAEA Transport Regulations4. These regulations have been
widely adopted under national legislation, as well as under modal regulations, such as the
International Maritime Organisation’s (IMO) Dangerous Goods Code for sea transport.
Most countries that transport radioactive materials are members of the IAEA.
Referring to the “nationality” of radioactive waste and spent fuel in the title of this paper
may have raised a few eyebrows amongst readers. Nationality is indeed a notion which
applies to persons, not to goods. It refers to the legal relationship between a person and
a State. Nationality affords the State jurisdiction over the person and affords the person
the protection of the State.
The reason for using the term “nationality” in connection with radioactive waste and spent
fuel is that there may be some parallels with the rules on nationality governing persons.
People willing to enter the territory of a foreign State will usually pass through border
control and will need to have their passport controlled by the public authorities of that
State in order to gain physical access. Similarly, States will usually set up an administrative
system requiring an authorisation (“license”) to allow imports of foreign radioactive
waste or spent fuel. People may be granted access to a foreign State either for a limited
period of time for tourist or business purposes, and they may even get permission to stay
permanently. Imports of foreign radioactive waste may also be authorised for a limited
period of time (e.g. for reprocessing or research) or for an unlimited period of time (e.g.
for disposal). Once persons have entered foreign territory, they will need to abide by the
foreign State’s domestic laws and regulations. The same holds true for radioactive waste
and spent fuel of foreign origin, it will need to be transported and managed in compliance
with domestic laws and regulations of the State that imports it.
4

IAEA, Regulations for the Safe Transport of Radioactive Material, 2005 Edition, IAEA Safety Standards Series
No TS-R-1, IAEA, Vienna (2005).
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This paper first focuses on the international legislative framework for importing, exporting,
storing and disposing of radioactive waste and spent fuel. It then examines the national
legislative framework in the 30 OECD member countries. The national legislative framework
of three non-OECD countries, China, Russia and India, is also looked at since these countries
have ambitious nuclear growth plans. Particular attention is paid to the legislative framework
of Canada and the United States since the Nuclear Inter Jura Congress takes place in Toronto.
Three European States have also been selected for a closer focus (France, Switzerland
and Belgium) because they have clearly spelled out regulations and because the author is
a Belgian national. When analyzing the international legal instruments or a national
legislative framework, the following order is respected to the greatest extent possible: (1)
legislative regime for imports and exports of radioactive waste and spent fuel and (2) legislative
regime for storage and disposal of radioactive waste and spent fuel of foreign origin.
International Legislative and Regulatory Framework
II.1 Non-Radioactive Waste
In the late 1980s, a tightening of environmental regulations in industrialized countries
led to a dramatic rise in the cost of hazardous waste disposal. Searching for cheaper ways
to get rid of the waste, “toxic traders” began shipping hazardous waste to developing
countries and to Eastern Europe. When this activity was revealed, international outrage
led to the drafting and adoption of the Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and Their Disposal (1989) (“Basel Convention”)5. The
Basel Convention basically is the precursor of the international regime covering imports
and exports of radioactive waste.
The Basel Convention establishes an enhanced control of transboundary movements of
hazardous waste. It aims to act as an incentive for the environmentally sound management
of hazardous waste and for the reduction of the volume of such transboundary movements.
The Convention requires States of export6 to comply with a notice-and-consent procedure
prior to authorising the transboundary movement of hazardous waste. It also obliges these
States to prevent such movement if they have reason to believe that the waste will not be
handled in an environmentally sound manner by the State of import7. Both principles are
fundamental to protecting human health and the environment. Although the Convention
recognizes any State’s sovereign right to ban the disposal of foreign hazardous waste on
its territory, it allows States to dispose of foreign waste on their territory unless there
is reason to believe that such waste will not be managed in an environmentally sound
manner. The Convention prohibits States from exporting hazardous waste to nonContracting Parties8 or to export hazardous waste for disposal in Antarctica (“within
5
6
7
8

www.basel.int/text/documents.html.
A State of export is defined as a Contracting Party from which a transboundary movement of hazardous wastes
or other wastes is planned to be initiated or is initiated, Article 2.10 of the Basel Convention.
A State of import means a Contracting Party to which a transboundary movement of hazardous wastes or other
wastes is planned or takes place for the purpose of disposal therein or for the purpose of loading prior to disposal
in an area not under the national jurisdiction of any State, Article 2.11 of the Basel Convention.
Notwithstanding this prohibition, States may enter into bilateral, multilateral, or regional agreements or
arrangements regarding transboundary movement of hazardous wastes or other wastes with Parties and
non-contracting Parties provided that such agreements or arrangements do not derogate from the
environmentally sound management of hazardous wastes and other wastes as required by the Convention
(Article 11 of the Basel Convention).

441

the area south of 60° South latitude”). Finally, the State of export shall permit re-entry
into its territory of any hazardous waste previously transferred from its territory if such
transfer cannot be completed in conformity with the contract and the Convention, unless
an alternative safe arrangement can be made9.
Article 1.3 of the Basel Convention excludes from its coverage “wastes which, as a
result of being radioactive, are subject to other international control systems, including
international instruments, applying specifically to radioactive materials”. Until 1997
there had been some debate as to whether such a control system existed for radioactive
waste and hence whether the Basel Convention also applied to radioactive waste. The
adoption of the IAEA Code of Practice on the International Transboundary Movement
of Radioactive Waste (“Code of Practice”)10 in 1990, but more importantly of the Joint
Convention in 1997, removed all doubts by establishing an international control system
for radioactive waste, thereby making it clear that the Basel Convention is inapplicable to
transboundary movements of radioactive waste.
II.2 Radioactive Waste
Parallel to the Basel Convention, the concern about major industrialized nations “dumping”
their radioactive waste in countries which did not have the appropriate administrative
or technical infrastructure to safely dispose of it served as the impetus for the decision
to establish better controls for transboundary movement of radioactive waste. In
Europe, the Mol-Transnuclear scandal revealed the need to better supervise radioactive
waste transfers11.
In June 1988 the IAEA General Conference adopted Resolution 490 on the dumping of
nuclear waste, urging the IAEA and all countries concerned to ban dumping of nuclear
waste and to help African countries set up a regulatory and control regime. This Resolution
led to the adoption in 1990 of the IAEA Code of Practice. The Code of Practice is a first
step in applying a control system to transboundary movements of radioactive waste that
is similar to what the Basel Convention does for non-radioactive hazardous waste. It
basically requires countries to track movements of radioactive waste across their borders
so as to prevent radioactive waste from ending up in a country ill-equipped for its safe
management and disposal, and hence to establish specific licensing requirements for
imports and exports of radioactive waste.
The Code of Practice is not legally binding but in 1997 the bulk of its provisions were
integrated in the Joint Convention on the Safety of Spent Fuel Management and on
the Safety of Radioactive Waste Management12, a legally binding instrument that was
9 Article 8 of the Basel Convention.
10 INFCIRC/386.
11 The Mol-Transnuclear affair in the 1980’s primarily concerns transboundary shipments of radioactive waste from
Germany to Belgium. It involved corruption at national level and the illegal diversion of radioactive waste,
allegedly containing plutonium in significant quantities, in breach of national, European and international law.
The case provoked parliamentary investigations by the Belgian and European parliament and several court cases.
12 INFCIRC/546.
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adopted under the auspices of the IAEA (“Joint Convention”)13. The Joint Convention
is the relevant fundamental international legal instrument addressing the safety of the
management of spent fuel and radioactive waste originating from the nuclear fuel cycle14.
Reaffirming that the ultimate responsibility for ensuring the safety of spent fuel and
radioactive waste management rests with the State15, the Convention obliges Contracting
Parties to set up a system of authorization and monitoring of transboundary movements.
In this regard, the Joint Convention implements the so-called Permission Principle
and Continuous Control Principle which are considered fundamental for nuclear law16.
The Permission Principle requires prior authorisation for activities involving fissionable
material and radioisotopes since such activities pose an identifiable risk of injury to persons
or the environment. According to the Continuous Control Principle the regulator must
retain a continuing ability to monitor those activities, even if an authorisation has been
granted to conduct them, so as to be sure that they are being conducted safely and securely
and in accordance with the terms of the authorization. The Joint Convention currently
has 51 Contracting Parties, including Canada, the United States, France, Belgium and
Switzerland whose national regimes are analyzed in more detail below.
The drafters of the Joint Convention wanted to abolish the different regulatory treatment
of radioactive material depending upon whether it is meant for disposal or for further
use. Therefore, contrary to the Code of Practice that only applies to radioactive material
for which no further use is foreseen, the Joint Convention not only applies to spent
fuel that is to be disposed of but also to spent fuel that is to be reprocessed and, hence
considered as a valuable resource17. The Convention defines radioactive waste as meaning
“radioactive material in gaseous, liquid or solid form for which no further use is foreseen
by the Contracting Party or by a natural or legal person whose decision is accepted by
the Contracting Party, and which is controlled as radioactive waste by a regulatory body
under the legislative and regulatory framework of the Contracting Party”18. Spent fuel
means “nuclear fuel that has been irradiated in and permanently removed from a reactor
core”19. The Convention explicitly recognizes that the definition of a fuel cycle policy
13 The Code of Practice will presumably continue to exist as a non-binding text reflecting good state practice, see
Tonhauser, W., and Jankowitsch-Prevor, O., “The Joint Convention on the Safety of Spent Fuel Management
and on the Safety of Radioactive Waste Management” in International Nuclear Law in the Post-Chernobyl period.
An important clause which is not reproduced in the Joint Convention though is the one containing an
obligation for States to introduce in national laws and regulations relevant provisions as necessary for liability, |
compensation or other remedies for damage that could arise from the international transboundary movement of
radioactive waste (article 8 of the Code of Practice).
14 Radioactive waste not originating from the nuclear fuel cycle is excluded from the scope of the Joint
Convention, unless it constitutes a disused sealed source or it is declared as radioactive waste for the purposes of
the Convention by a Contracting Party (article 3.2 of the Joint Convention).
15 Preambular paragraph (vi) of the Joint Convention.
16 Handbook on Nuclear Law, Stoiber, C., Baer, A., Pelzer, N. and Tonhauser, W., p. 5-6.
17 See the definitions of “transboundary movement”, “spent fuel” and “reprocessing” under article 2 of the Joint
Convention. Spent fuel held at reprocessing facilities as part of a reprocessing activity is not covered in the
scope of the Convention unless the Contracting Party declares reprocessing to be part of spent fuel management
(article 3.1 of the Joint Convention). The Convention also does not apply to spent nuclear fuel and radioactive
 waste management from military or defense programs unless provided otherwise by the Contracting Party (article
3.3 of the Joint Convention).
18 Article 2 (h) of the Joint Convention.
19 Article 2 (l) of the Joint Convention.
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rests with the State, some States considering spent fuel as a valuable resource that may be
reprocessed, others electing to dispose of it20.
The Joint Convention recognizes any State’s right to ban imports of spent fuel or
radioactive waste of foreign origin but does not prevent a State from allowing imports
for reprocessing, treatment or disposal21. States that agree to import radioactive waste or
spent fuel should only grant an import authorization if they have the administrative and
technical capacity, as well as the regulatory structure, needed to manage it in a manner
consistent with the Joint Convention. States of origin22 shall take the appropriate steps to
permit re-entry of radioactive waste or spent fuel into their territory if a transboundary
movement is not or cannot be completed in conformity with the procedural requirements
of the Convention unless an alternative safe arrangement can be made23. The Joint
Convention acknowledges the rights of a State that has imported radioactive waste for
processing or the rights of a State that has imported spent fuel for reprocessing to return,
or provide for the return of, the radioactive waste and other products resulting from
treatment and reprocessing respectively to the State of origin24.
The drafters of the Joint Convention did not favor the disposal of radioactive waste of
foreign origin on national territory. Its preamble explicitly holds that radioactive waste
should, as far as is compatible with the safety of the management of such material, be
disposed of in the State in which it was generated. However, in certain circumstances,
the safe and efficient management of spent fuel or radioactive waste might be fostered
through agreements among States to use facilities in one of them for the benefit of other
States, particularly where waste originates from joint projects25. One such example was
the proposal of the Government of Kazakhstan in 2002 to host a multinational repository
for low-level waste (LLW) in the Mangistan region26. The idea was to utilize a disused
open-cast uranium mine and to construct a state of the art LLW disposal facility therein
for waste of national and of foreign origin.
Another example of disposing of radioactive waste in a country other than the one in
which it was generated is illustrated by the agreement between Switzerland and the United
20 Preambular paragraph (vii) of the Joint Convention. According to the authors of a report on the public debate in
France, a large percentage of spent fuel from nuclear reactors in the world is not reprocessed today, with a
decreasing number of operators of nuclear reactors having access to this option. Available at
www.debatpublic-dechets-radioactifs.org/docs/pdf/dossier-initialisation/analyse-contradictoire.pdf
21 Preamble (xii) of the Joint Convention.
22 A State of origin is defined as a State from which a transboundary movement is planned to be initiated or is
initiated, Article 2(r) of the Joint Convention.
23 Those requirements are set out in Article 27 of the Joint Convention.
24 Article 27.3 of the Joint Convention.
25 Preambular paragraph (xi) of the Joint Convention.
26 The most common nomenclature in use, the IAEA classification, breaks down the types of waste according to
their level of radioactivity in Exempt Waste, Low Level Waste, Intermediate Level Waste and High Level
Waste. Exempt Waste is excluded from regulatory control because radiological hazards are negligible. Low Level
Waste (LLW) contains enough radioactive material to require action for the protection of people, but not so
much that it requires shielding in handling or storage. Intermediate Level Waste (ILW) requires shielding. If
it has more than 4000 Bq/g of long-lived (over 30 year half-life) alpha emitters it is categorised as “long-lived”
and requires more sophisticated handling and disposal. High Level Waste (HLW) is sufficiently radioactive to
require both shielding and cooling, generates >2 kW/m3 of heat and has a high level of long-lived alphaemitting isotopes. For more info, www-pub.iaea.org/MTCD/publications/PDF/Pub950e_web.pdf.
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Kingdom on a so-called ‘swap’ of radioactive waste. In 2007, Nordostschweizerische
Kraftwerke (NOK), a leading producer of electricity in Switzerland, and British
Nuclear Group Sellafield (BN-GS) signed a so-called Waste Substitution Agreement.
The agreement aims at finding a way that is acceptable for both parties to manage the
radioactive waste resulting from the reprocessing of spent fuel of Swiss origin in the
United Kingdom (Sellafield plant), while avoiding unnecessary transboundary shipments.
It basically consists of substituting one type of radioactive waste for another. Under its
terms, BN-GS agreed to keep the Intermediate Level Waste (ILW) and the Low Level
Waste (LLW) resulting from the reprocessing activities on its sites in the United Kingdom
in exchange for NOK’s agreement to import not only the High Level Waste (HLW)
resulting from the reprocessing of its spent fuel, but also additional HLW of British
origin. The additional amount of HLW of British origin is considered to be equivalent27,
in radiological terms, to the radioactivity of the LLW and ILW that is being retained in
the United Kingdom. The Waste Substitution Agreement between NOK and BNFL was
supported by exchanges of letters between the British and Swiss governments.28
The Joint Convention allows States to export radioactive waste and spent fuel provided
they control their transboundary movement. This implies that the authorities of the
State of origin must take the appropriate steps to ensure that every such movement is
subject to authorization. Authorization should only be granted with the prior notification
and consent of the State of destination29, and provided the State of origin can satisfy
itself in accordance with this consent that the State of destination effectively has the
administrative and technical capacity, as well as the regulatory structure, needed to manage
the spent fuel or the radioactive waste in a manner consistent with the Joint Convention30.
These obligations apply not only when the State of destination is Contracting Party but
even if the State of destination is not a Contracting Party. The Convention explicitly
acknowledges a State’s right to export its spent fuel for reprocessing. Parallel to the Basel
Convention, shipments of radioactive waste or spent nuclear fuel for storage or disposal
on Antarctica (“any destination south of latitude 60 degrees South”) are prohibited.
27 A methodology has been developed for determining equivalence between different categories of waste, based
on the Integrated Toxic Potential method. The toxic potential of waste serves as the technical basis to determine
the equivalence between different types of waste, in spite of complex physical and radiochemical differences,
taking into account, inter alia, the radioactivity of the isotopes and the type of radiation emitted (alpha, beta,
gamma or neutron).
28 The solution was presented as a win-win situation for both parties. It helps the United Kingdom to reduce its
large amount of HLW and to solve the difficulties to store it. Switzerland ends up with an amount of radioactive
waste that is equivalent, in radiological terms, to the radioactive waste that physically results from the
reprocessing of its spent fuel. It also avoids numerous return shipments of ILW and LLW - which are
substantial in volume - resulting from the reprocessing activities. For more information, see
www.nda.gov.uk/news/ waste-substitution.cfm
29 A State of destination means a State to which a transboundary movement is planned or takes place,
Article 2(q) of the Joint Convention.
30 Article 27.1 (iii) and (iv) of the Joint Convention. The Joint Convention does not give guidance on how a State
of origin should verify that the State of destination effectively has the administrative and technical capacity, as
well as the regulatory structure, needed to manage the spent fuel or the radioactive waste in a manner consistent
with the Joint Convention and does not require performance of independent and specific assessments. It will be
up to each State of origin to determine whether it can satisfy itself with the consent of the State of destination
on the basis of the views of its government and interactions of its nuclear regulatory authorities with
various countries.
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The issue of transit was a cause for concern when negotiating the Joint Convention.
Transit refers to those States, other than a State of origin or a State of destination,
through whose territory a transboundary movement is planned or takes place31. Contrary
to the the IAEA Code of Practice and the Basel Convention32, the negotiators of the
Joint Convention agreed to stick to the right of innocent passage through States of transit
as incorporated, for example, in the United Nations Convention on the Law of the Sea
(UNCLOS)33. The Joint Convention simply holds that transboundary movements through
States of transit shall be subject to those international obligations which are relevant to
the particular modes of transport utilized34. It also affirms that public international law
should prevail by stating explicitly that nothing in the Convention shall prejudice or affect
the exercise, by ships and aircraft of all States, of maritime, river and air navigation rights
and freedoms, as provided for in international law35. Hence, there is no legal obligation
under the Joint Convention for foreign vessels carrying radioactive waste or spent nuclear
fuel to obtain the consent of, or even not to notify, States of transit so long as their passage
is innocent, meaning that it is not prejudicial to the peace, good order or security of the
transit State36.
At EU level, Directive 92/3/Euratom of 3 February 1992 governed transboundary
movements of radioactive waste until 24 December 2008. Council Directive 2006/117
of 20 November 2006 on the Supervision and Control of Shipments of Radioactive
Waste and Spent Fuel (“the Directive”) repeals the 1992 Directive, thereby simplifying
the system, rendering it more user-friendly and more apt to address all situations and
guaranteeing consistency with international legislation, in particular the Joint Convention.
The Directive is binding on all 27 EU Member States. It governs shipments of radioactive
waste and spent fuel between EU Member States and into and out of the Community37.
It imposes conditions for shipping radioactive waste and spent fuel on EU territory and
establishes a system of strict control and prior authorization by the competent national
authorities of all Member States to avoid illicit traffic of such materials38.
31 Article 2 (s) of the Joint Convention.
32 Article 2.13 and 6.1 of the Basel Convention.
33 In order to accommodate the concerns of a few States, the Final Act contains a Resolution that was adopted
by consensus stating that the General Conference urges all States parties to the Convention to take into full
consideration the IAEA Regulations for the Safe Transport of Radioactive Material, in particular in the case of
transboundary movement of spent fuel and radioactive waste, notably in the formulation and implementation of
their national laws and regulations (IAEA Document GOV/INF/821-GC(41)/INF/12).
34 Article 27.1(ii) of the Joint Convention.
35 Article 27.3(i) of the Joint Convention.
36 Article 19 of UNCLOS. See also Sousa Ferro, M., Right of Innocent Passage of Ships Carrying UltraHazardous Cargoes, Nuclear Law Bulletin No. 78, p. 5.
37 In order not to constrain the enormous daily transfers of small volumes of radioactive waste from small
producers such as hospitals, the Directive does not apply to shipments of disused radioactive sources to the
supplier of the source or to any supplier or manufacturer of radioactive sources or to a recognized
installation. The Directive shall also not apply to shipments of radioactive materials recovered, through
reprocessing, for further use (e.g. recovered uranium for fabrication of fresh nuclear fuel).
38 The Directive applies to all consignments of quantities and concentration that exceed certain minimum levels.
These minimum levels are laid down in Article 3(2), (a) and (b) of Directive 96/29/Euratom (‘Basic Safety
Standards Directive’).
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The Directive incorporates the provisions on transboundary movement of the Joint
Convention but is stricter and more detailed in several ways. All EU Member States must
respect strict time limits for responding to requests for transboundary movements on EU
territory. Silence of the respondent State means consent of the shipment. Shipments may
be refused or be made subject to conditions only if reasoned opinions are given that are
based on relevant national, Community and international legislation applicable to the
transport of radioactive material, or, in case of Member States of destination, based on
relevant legislation applicable to the management of radioactive waste or spent fuel. Any
conditions imposed on the shipment may not be more stringent than those laid down
for similar shipments within that Member State. Only if all consents have been given,
the holder may be authorized to ship the radioactive waste or spent fuel. A standardized
document is to be used by all parties involved for shipments covered by the Directive.
In the case of imports from outside the Community, it is not the holder39 but the
consignee40 who needs to apply for authorization41. In case of transit on EU territory
between third countries outside the Community, the natural or legal person who has
the responsibility for managing the shipment within the Member State through whose
customs post the radioactive waste or spent fuel is first to enter the Community must
apply for authorisation42. In both cases the application shall include evidence that the
arrangement between the holder and the consignee has been accepted by the competent
authorities of the State where the holder is established.
When exporting radioactive waste and spent fuel, EU Member States of origin must notify
and obtain consent not only from the State of destination, but also from EU Member
States that are transited, an obligation that is not contained in the Joint Convention. This
obligation does not apply to third countries outside the Community that are transited43.
In addition to the prohibition figuring in the Joint Convention to export radioactive
waste or spent fuel to Antarctica or to a third country that has not, in the opinion of the
competent authorities of the Member State of origin, the administrative and technical
capacity and the regulatory structure to safely manage radioactive waste and spent fuel,
none of the 27 EU Member States is allowed to send radioactive waste or spent fuel to a
State which is a Contracting Party to the Cotonou ACP-EC agreement44.
39 The holder is the natural or legal person who, before carrying out a shipment of radioactive waste or spent fuel
is responsible under the applicable national law for such materials and plans to carry out a shipment to a
consignee, Article 1.9 of the EU Directive.
40 The consignee is the natural or legal person to whom radioactive waste or spent fuel is shipped, Article 1.10 of
the EU Directive.
41 In this case, the application must be submitted to the competent authorities of the Member State of destination.
42 In this case, the application must be sent to the competent authorities of the Member State through whose
customs post the radioactive waste or spent fuel first enters the Community.
43 For exports to third countries, see the Commission’s Recommendation of 4 December 2008 on the criteria
which Member States should take into account when authorising exports of radioactive waste and spent nuclear
fuel to third countries (2008/956/Euratom, OJ L 337, 5.12.2006, p.21).
44 The Cotonou ACP-EC agreement of 23 June 2000 between the members of the African, Caribbean and Pacific
Group of States (ACP) and the EC and its Member States, which entered into force on 1 April 2003, replaces
the Fourth Lomé ACP-EEC Convention. See also the Commission’s Recommendation of 4 December 2008 on
the criteria which Member States should take into account when authorising exports of radioactive waste and
spent nuclear fuel to third countries (2008/956/Euratom, OJ L 337, 5.12.2006, p.21).
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Several other regional instruments have been adopted to prevent developed countries
from dumping hazardous and radioactive waste in developing countries, hereby turning
these countries into “sanctuaries” as Patrick Reyners has pointed out45. The Bamako
Convention and the Waigani Convention have both been modeled on the Basel Convention. The Bamako Convention on the Ban of the Import into Africa and the Control
of Transboundary Movement and Management of Hazardous Wastes within Africa
(1991) (“Bamako Convention”) was adopted by 51 African Countries in Bamako, Mali.
There are currently 23 Contracting Parties to this convention46. The Convention saw
daylight because the Basel Convention was perceived as lacking enforcement capacities
in African countries and as leaving the door open for exports of hazardous waste to
Africa for alleged recycling purposes. Unlike the Basel Convention, it also applies to
waste containing or contaminated by radionuclides, the concentration or properties of
which result from human activity, including waste which as a result of being radioactive is
subject to any international control systems, including international instruments, applying
specifically to radioactive materials47. The Convention obliges Contracting parties to
prohibit the import of all hazardous waste, including radioactive waste, into Africa from
non-Contracting Parties.
The Waigani Convention to Ban the Importation into Forum Island Countries of
Hazardous and Radioactive Wastes and to Control the Transboundary Movements and
Management of Hazardous Wastes within the South Pacific Region (1995) (“Waigani
Convention”) obliges Pacific Island Developing Parties to ban the import of hazardous
waste and radioactive waste from outside the Convention Area48. Fourteen States are
Contracting Parties to the Waigani convention49.
The Cotonou agreement between the European Community and African, Caribbean
and Pacific (ACP)50 countries (2000) prohibits exports of radioactive waste from the
European Community to an ACP state that is party to the Partnership Agreement
between the members of the ACP Group of States and the European Community and
its Member States (“Cotonou ACP-EC Agreement”). This prohibition does not apply if
the shipment is a return of radioactive waste to the State of origin following treatment
or reprocessing or to a third State that does not have the administrative and technical
45 Reyners P., “Le Droit Nucléaire confronté au Droit de l’Environnement : Autonomie ou complémentarité”?,
Revue Québécoise de Droit International (2007), page 155.
46 Benin, Burundi, Cameroon, Côte d’Ivoire, Comoros, Congo, Democratic Rep. of Congo, Egypt, Ethiopia,
Gabon, Gambia, Libya, Mali, Mozambique, Mauritius, Niger, Senegal, Sudan, Tanzania, Togo, Tunisia,
Uganda, Zimbabwe.
47 Article 2.2 and Annex I of the Bamako Convention.
48 Article 4 of the Waigani Convention. The Convention Area is defined under Article 1.
49 Australia, Cook Islands, Federated States of Micronesia, Fiji, Kiribati, Nauru, New Zealand, Niue, Papua New
Guinea, Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu. France, the Marshall Islands, the United
Kingdom and the United States are eligible to join the convention but have not yet done so.
50 The African, Caribbean and Pacific Group of States (ACP) is a group of countries (currently 79: 48 African,
16 Caribbean and 15 Pacific), created by the Georgetown Agreement in 1975. The group’s main objectives are
sustainable development and poverty reduction within its member states, as well as their greater integration into
the world’s economy.
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capacity and regulatory structure to manage the radioactive waste or spent fuel safely, as
stated in the Joint Convention51.
The Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter (1972) (“London Dumping Convention”) originally adopted a global ban
on the dumping at sea of high-level radioactive waste. It currently has 86 Contracting
Parties. In 1996 a Protocol was adopted prohibiting the dumping of all radioactive waste
at sea. The Protocol has been ratified by 37 States.
National Legislative and Regulatory Framework in OECD Member Countries
III.1 Introduction
In chapter III the national legislative and regulatory framework for importing, exporting
and disposing of radioactive waste and spent fuel is examined in OECD member countries
as well as in China, Russia and India. The legislative and regulatory framework for import
and export in general is dealt with under chapter III.2. The ensuing chapter (III.3) covers
import and export of spent fuel specifically for reprocessing. Chapter III.4 focuses on the
legislative and regulatory framework for storage and disposal of foreign radioactive waste
and spent fuel for which no further use is foreseen.
III.2 Import and Export of Radioactive Waste and Spent Fuel
In the national legislative framework of the 30 OECD member countries53 one may
discern three principal import and export approaches for radioactive waste and spent
nuclear fuel (see Table 1):
1) Explicit ban implies that there is a statutory ban on importing or
exporting radioactive waste and spent nuclear fuel. Reasons underlying
this policy are the principle that each country should take care of its
own radioactive waste on its territory and that countries’ national
territory should not serve as the nuclear “dustbin” of other countries,
that there is no justification for importing radioactive waste of foreign
origin since it is already hard enough to find a management solution
and a local hosting community for radioactive waste of national origin
and that importing foreign radioactive waste would result in increasing
the burden on future generations of the citizens of the host country.
2) Not a highly restrictive approach aims to allow some imports and
exports of radioactive waste and spent fuel. Imports of radioactive
waste and spent nuclear fuel of foreign origin are allowed mainly for
51 The Cotonou agreement repealed the fourth Lomé Convention but is more indulgent than the latter one.
Whereas the fourth Lomé Convention not only prohibited the EC from exporting radioactive waste to ACP
States but also prohibited ACP States from importing radioactive waste from the EC and any other country, the
Cotonou agreement has abandoned the latter prohibition.
52 The information contained in the tables is based on a limited degree of research. It may not be a complete and
accurate reflection of the situation in each country.
53 Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Japan, Korea, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland,
Portugal, Slovak Republic, Spain, Sweden, Switzerland, Turkey, United Kingdom and the United States.
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reprocessing and treatment on national territory, but sometimes also
for storage or disposal. Exports of radioactive waste and spent nuclear
fuel are generally allowed except to certain specific destinations such as
Antarctica or the African, Caribbean and Pacific group of States. This
approach considers that international commerce in radioactive waste,
including import and export, may be desirable from a policy point of
view. For example, some commerce involving radioactive waste may
further important policy goals of the international community (such as
waste shipments for international research) and other shipments may
embody desirable take-back features (such as the return by national
industry of radioactive waste and shipments of used radioactive sources
to authorized consignees) or be an integral part of national policy (such
as reprocessing on national territory).
3) No provision under national legislation. Some countries have no legislation on importing or exporting radioactive waste and spent nuclear
fuel, mainly because they have no nuclear facilities or only a few
research reactors or because they have no facilities to treat or manage
foreign radioactive waste or because their governments have not yet
taken clear policy decisions.
To facilitate decisions on whether or not specific imports and exports of radioactive
waste and spent fuel are allowed, most OECD countries adopt a system of administrative
approval, with some of them requiring political approval on top of the administrative
approval, or at least some kind of consultation with political authorities. Under the
system of administrative approval, the administrative authority, usually the nuclear
regulatory authority, is responsible for granting an import or export license. The role of
the administrative authority in evaluating imports or exports of radioactive waste and
spent fuel is a regulatory one, limited to ensuring that the proposed import or export
can be accomplished safely and securely in accordance with all applicable laws, and
that the material will be accepted by an authorized recipient. The permission granted
is permission to bring radioactive waste across the border to a specified destination. The
license itself does not in any way regulate what is done with the material after it crosses
the border. Once radioactive waste enters a territory, it must comply with all existing
national laws and regulations applicable to the material of the country concerned. Such
laws and regulations usually relate to nuclear security, nuclear safety, radiation protection,
environmental protection, transport and radioactive waste management.
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Table 1: Legislative Framework for Import and Export of RW
Export of RW

Country

Import of RW

Australia

Prohibited except if political
or administrative consent

Austria

Prohibited

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Belgium

Allowed subject to
administrative consent

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Canada

Allowed subject to
administrative consent

Allowed subject to administrative consent

Czech
Republic

Prohibited with the exception of return of waste generated in the Czech Republic
exported for reprocessing

No provision in national legislation except for waste exported from
the Czech Republic for reprocessing purposes. Exports prohibited
to a destination south of latitude 60° south and to a State which is
a member of the ACP group of States (EC Directive 2006/117)

Denmark

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Finland

Prohibited

Prohibited

France

Prohibited unless for processing or research or transit

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Germany

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Greece

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Hungary

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Iceland
Ireland

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Italy

Allowed subject to political
and administrative consent

Japan

Allowed subject to political
and administrative consent

Luxembourg

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Mexico
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Table 1: Legislative Framework for Import and Export of RW (continued)
Country

Import of RW

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Netherlands

New Zealand

Export of RW

Prohibited

Norway
Poland

Allowed subject to
administrative authorization

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Portugal

Slovakia

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Prohibited

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

South Korea
Spain

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Sweden

Prohibited

Exports prohibited to a destination south of latitude 60° south
and to a State which is a member of the ACP group of States
(EC Directive 2006/117)

Switzerland

Allowed subject to
administrative authorization

Allowed with the approval of the destination State

Turkey

Prohibited

U.K.

Allowed for reprocessing
purposes or if it is waste from
small users such as hospitals
situated in EU Member
States generating limited
quantities of waste or from
developing countries without
suitable disposal facilities

Allowed only for treatment, research and return of
reprocessed waste

United States

Allowed subject to political
and administrative consent

Not prohibited, politically inacceptable

Not prohibited, politically
inacceptable

No provision in national legislation

China
India
Russia

Sources: World Nuclear Association, OECD Nuclear Energy Agency, Website of World Nuclear Threat Initiative,
National Correspondents in OECD member countries.
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In the five countries to which particular attention is paid by this paper (Canada, the
United States, France, Belgium and Switzerland), there is no outright statutory ban on the
import of foreign radioactive waste in four while in one (France) there is. These countries
usually require a prior agreement for cooperation at governmental level with the State of
origin, which establishes a framework that governs commercial transactions. Imports of
radioactive waste in all five countries are subject to a prior administrative authorization.
Such authorisation will in general be granted if public health, safety, national security and
the environment are not negatively affected by the import and if an appropriate facility
has agreed to accept the waste.
In Canada, imports of nuclear substances, including radioactive waste, are governed by the
Nuclear Safety and Control Act54 and the Nuclear Non-Proliferation Import and Export
Control Regulations55. Imports are subject to a prior license from the Canadian Nuclear
Safety Commission (CNSC)56. No license may be issued, renewed, amended or replaced
unless, in the opinion of the Commission, the applicant (i) is qualified to carry on the
activity that the license will authorize the licensee to carry on; and (ii) will, in carrying on
that activity, make adequate provision for the protection of the environment, the health
and safety of persons and the maintenance of national security and measures required
to implement international obligations to which Canada has agreed57. Under Canada’s
current policy there is no intention of importing radioactive waste or spent nuclear fuel
from other countries58.
In the United States, imports of special nuclear material59, source material60, and/or
byproduct material (except some plutonium 238 and other material exempted by the
NRC), all of which may be contained in radioactive waste, are primarily governed by the
Atomic Energy Act (1954) and specific NRC Regulations61. All imports are subject to a
54 Nuclear Safety and Control Act (S.C., 1997, c. 9 ), available at www.laws.justice.gc.ca/en/N-28.3/index.html
55 Nuclear Non-proliferation Import and Export Control Regulations (SOR/2000-210), available at
http://laws.justice.gc.ca/PDF/Regulation/s/sor-2000-210.pdf
56 Section 26 of the Nuclear Safety and Control Act and the Nuclear Non-Proliferation Import and Export
Control Regulations.
57 Paragraphs 24(4)(a) and (b) of the Nuclear Safety and Control Act.
58 In a letter to the United States Secretary of Energy dated November 29, 2007 in which the then Minister of
Natural Resources declares Canada’s intent to join the Global Nuclear Energy Partnership (GNEP), the
Honourable Gary Lunn, indicated that Canada “does not have a policy of repatriation of nuclear waste - indeed,
Canada will not consider the repatriation of fuel waste”.
59 Special Nuclear Material means plutonium, uranium enriched in the isotopes 233 or 235, and any other material
which the NRC judges to be special nuclear material and any material artificially enriched by any of the
foregoing substances.
60 In general terms, “source material” means either the element thorium or the element uranium, provided that
the uranium has not been enriched in the isotope uranium-235. Source material also includes any combination
of thorium and uranium, in any physical or chemical form, or ores that contain by weight one-twentieth of one
percent (0.05 percent) or more of uranium, thorium, or any combination thereof. Depleted uranium (left
over from uranium enrichment) is considered source material. Source material can result from the milling and
concentration of uranium contained in ore mined for its uranium content. It can also be generated in the process
of refining ores mined for other precious metals. In addition, source material can arise from the reprocessing
of spent nuclear fuel (no commercial reprocessing is currently licensed in the U.S.) and also, as depleted uranium
(contains lower levels of U-235 than natural uranium), from the process of enriching uranium in the isotope
uranium-235.
61 Atomic Energy Act of 1954, as amended; NRC Regulations, Title 10, chapter 1, Part 110, § 110.43.
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prior license from the NRC except imports by the US Department of Energy (DOE)62.
Import licenses will only be granted by the NRC if63 (i) the proposed import is not
inimical to the common defense and security, (ii) the proposed import does not constitute
an unreasonable risk to the public health and safety, (iii) any applicable environmental
requirements of the National Environmental Policy Act are satisfied, (iv) with respect
to the import of radioactive waste, an appropriate facility has agreed to accept the waste.
In relation to imports, the NRC also seeks the views of the affected states within the
United States, the US Environmental Protection Agency, the US Department of State
and any low-level radioactive waste Interstate Compact, if applicable. Between 1995 and
2008, the NRC issued 13 licenses for the import of radioactive waste. Of those 13 issued
licenses, six have authorized imports for processing on US territory and return of the
processed waste to the country of origin, seven have authorized imports for disposal on
US territory64.
The main legislation in Belgium governing imports of radioactive waste is the Royal
Decree of 24 March 2009 on the Import, Transit and Export of Radioactive Substances65.
All imports of radioactive waste require a prior license from the nuclear regulator, the
Agence Fédérale de Contrôle Nucléaire (AFCN/FANC). Belgian legislation does not
explicitly mention the conditions that must be met to obtain an import license, except
that the applicant must be registered or licensed by AFCN/FANC.
In Switzerland the main legal instrument that applies to imports of radioactive waste is
the Act on Nuclear Energy (2003) (“Kernenergiegesetz”)66. Imports of radioactive waste
are subject to a license that will be granted by the Office Fédéral de l’Energie (OFN), if:
(i) the protection of people and the environment as well as nuclear safety and security are
guaranteed; (ii) there are no non-proliferation grounds for refusing the import; (iii) no
constraining measure within the meaning of the Embargoes Act of March 2002 has been
adopted; (iv) financial guarantees as required by the Act on Nuclear Third Party Liability
(1983) are ensured; (v) Switzerland’s international commitments and external security are
not negatively impacted; and (vi) the importing entity possesses the necessary skills. The
following conditions must also be met67: (i) Switzerland has approved the import of the
radioactive waste for this purpose in a bilateral agreement with the State of origin; (ii) it
has a suitable host facility, in line with current international science and technology; (iii)
62 The NRC’s authority to license the import of radioactive waste is derived from separate Atomic Energy Act
sections granting the NRC regulatory authority to issue import licenses for each of these types of nuclear
material. Section 53a. authorizes the NRC to issue import licenses for special nuclear material; Section 62
authorizes the NRC to issue import licenses for source material; and Section 81 authorizes the NRC to issue
import licenses for byproduct material.
63 Section 57c.(2), Section 69 and Section 81 of the Atomic Energy Act; NRC Regulations, Title 10, chapter 1,
Part 110, § 110.43.
64 Written testimony of the Director of the Office of International Programs at the NRC, Margaret M. Doane, to
the Committee on Energy and Commerce of the US House of Representatives, 20 May 2008.
65 Royal Decree of 24 March 2009 on the Import, Transit and Export of Radioactive Substances, Moniteur belge
17 April 2009.
66 The Act on Nuclear Energy - Kernenergiegesetz (KEG) – has been adopted on March 2003. Its purpose, as
described in section 1, is to “regulate the peaceful use of nuclear energy, and aims in particular to protect man and the
environment from the hazards related thereto”. The Act applies, inter alia, to radioactive waste, as stated in Section 2 c.
See also the Act on Radiological Protection of 1991.
67 Section 34 (2) of the KEG.
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all transit States have approved the transit, (iv) the sender and receiver have agreed by
contract, in agreement with the authorities designated by the Federal Council, that the
sender will take the radioactive waste back if necessary.
In France the Act of 30 December 1991 (“Loi Bataille”) and the 28 June 2006 Programme
Act govern imports of radioactive waste and spent fuel68. Contrary to the four previously
mentioned regimes, the French legislature decided to adopt a ban on importing spent fuel
and radioactive waste unless for processing (“traitement”), research or transit. Import for
processing is only authorized on the basis of an intergovernmental agreement between
the State of origin and the State of destination that is to be published in the Offical
Journal and on the condition that the radioactive waste resulting from processing is not
stored on French territory beyond the time limits fixed in that agreement. The agreement
shall state the estimated period for processing these materials and prospects for any future
use of the radioactive waste resulting from processing, if applicable.
None of the five countries has an outright ban under national legislation on the export
of radioactive waste and spent fuel for reprocessing or treatment or disposal abroad.
In Switzerland there is a moratorium on exporting radioactive waste for reprocessing
or treatment until 2016. Since all five countries are contracting parties to the Joint
Convention, notification and consent is required from the State of destination and no
exports are allowed to Antarctica. Exports of radioactive waste in all countries are subject
to a prior administrative authorization. Such authorisation will be granted by the same
authorities that are responsible for import licenses and on quasi similar conditions as
for imports, meaning that public health, safety and national security are not negatively
affected by the export and if an appropriate facility has agreed to accept the waste69. The
regime in the United States may serve as an example to illustrate this.
Exports of radioactive waste in the United States are governed by the Atomic Energy
Act, as amended by the Nuclear Non-Proliferation Act (1978), and specific NRC
Regulations70. The NRC will only grant a license for exports of special nuclear material
and of source material if:
(i) IAEA Safeguards are applied to the exported radioactive material, (ii) the State of
destination has full-scope safeguards, (iii) the radioactive material will not be used for a
nuclear explosive device or for research on or development of such a device, (iv) adequate
physical security measures will be maintained with respect to the exported radioactive
material, (v) a confirmation has been obtained from several authorities, including the
68 Act of 30 December 1991; Article 8 of the 28 June 2006 Programme Act on the Sustainable Management of
Radioactive Materials and Radioactive Waste (Act n°2006-739).
69 The conditions regarding protection of the national environment do not apply for exports of radioactive waste.
For Canada, see Section 26 of the Nuclear Safety and Control Act. For the United States, see the Atomic
Energy Act of 1954, as amended by the Nuclear Non-Proliferation Act of 1978 (42 United States Code 2074,
2077, 2094, 2139, 2139 (a), 2141, 2153-2153 (f ), 2155, 2155 (a), 2157-2160 (a)). For Belgium, Articles 12,
13 and 18 of the Royal Decree of 24 March 2009 on the Import, Transit and Export of Radioactive Substances,
Moniteur belge 17 April 2009; Article 1 of the Act of 9 February 1981 on the Conditions to Export Nuclear
Substances, Radioactive Material and Technological Data, Moniteur belge 10 March 1981.
70 42 United States Code 2156-2158; NRC Regulations, Title 10, chapter 1, Part 110, § 110.42.
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Secretaries of Energy, Commerce and Defense and the Under Secretary of State for Arms
Control and International Security, that the proposed export is not inimical to the common
defense and security, (vi) the materials and the special nuclear material produced through
the use of such material that were exported by the United States will not be retransferred
by the State of destination to other States without prior consent of the United States.
The United States may approve such retransfer only if the State of destination agrees that
it shall be subject to the conditions mentioned above. All abovementioned requirements
also apply for exports to nuclear weapon States, except for the first two.
In Switzerland exports of radioactive waste for reprocessing or treatment abroad were
allowed until 1 July 2006. After this date, a 10 year moratorium applies for reprocessing
spent fuel abroad. During this period, spent fuel should be disposed of as radioactive waste,
either in Switzerland or abroad71. Exemption may be granted by the Federal Council but
only for research purposes. The Federal Assembly may extend the moratorium by another
period of 10 years.
III.3 Spent Nuclear Fuel Policies
Whether or not national legislation allows or prohibits imports and exports of spent
nuclear fuel is considerably influenced by a country’s policy in relation to spent nuclear
fuel. There are basically three spent nuclear fuel policy approaches in OECD member
countries (see Table 2):
(1) Export for treatment implies that a country’s spent nuclear fuel is
exported and taken care of abroad. The HLW resulting from treatment
abroad is usually returned to the country of origin. However, as the
ILW and LLW resulting from treatment may sometimes be disposed
of abroad, this approach may be considered a solution of its own. Many
small West European countries such as Belgium, the Netherlands and
Switzerland adopted this approach in the 1970s when they gave up
their national reprocessing plans that were deemed too expensive and
too difficult to realize. Larger countries such as Germany (until 2006),
Italy and Japan also started exporting spent nuclear fuel because of
delays in constructing reprocessing facilities on national territory. Until
the fall of communism in 1989, several Central and Eastern European
countries exported their spent fuel for treatment in the Soviet Union.
(2) Direct disposal on national territory does not involve export or import
of the spent nuclear fuel. The spent fuel is transferred to a permanent
destination on national territory, following a period of storage. Nonproliferation concerns are usually invoked by governments to keep their
spent fuel on national territory. The approach requires the availability of
scientific and technological competencies and the existence of suitable
geological formations on national territory.
71 Section 106(4) of the KEG
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(3) Reprocessing on national territory. This approach consists of treating
the spent nuclear fuel on national territory in order to extract radioactive
isotopes for further use, either into nuclear reactors or nuclear weapons.
It does not involve imports or exports of the spent nuclear fuel. Obviously
countries that adopt this approach need to be able to store the spent fuel
for technical reasons. Reprocessing often takes place in nuclear weapon
States as it is considered the best way to produce plutonium.
Table 2: Current Spent Nuclear Fuel Policy (as of August 2009)
Country

Export for treatment

Direct Disposal on
national territory

Reprocessing on
national territory

Australia
Austria
Belgium
Canada
Czech
Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Japan
Luxembourg
Mexico

Yes
No
No
No
Yes

No
No
Yes
Yes
Yes

No
No
No
No
No

No
No
No (ended in 2006)

Yes
No
Yes

No
Yes
No

No

Yes

Yes
Yes

No
Yes

No

Yes

No
No
No
No
Yes
No
No

Netherlands
New Zealand
Norway
Poland
Portugal
Slovakia
South Korea
Spain
Sweden
Switzerland
Turkey
U.K.
United States

Yes
No

No

No

Yes

No
No
Yes (ended in 2006)

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No
No
No

No
No

Yes
Yes

Yes
No

China
India
Russia

No
No
No

Yes
No
Yes

Yes
Yes
Yes
(for certain types of
spent fuel, eg. VVER)

Others

N/A
N/A
Open policy. No nat’l
strategy as of 2009

Interim storage
awaiting further
decisions
No clear policy

No clear policy
Plans to revive
reprocessing actvities
recently halted (2009)
Pilot reprocessing
plant started in 2006

Sources: World Nuclear Association, OECD Nuclear Energy Agency, Website of World Nuclear Threat Initiative,
National Correspondents in OECD member countries.
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III.4 Storage and Disposal of Radioactive Waste and Spent Fuel of Foreign Origin
The legislative framework for storing and disposing radioactive waste and spent nuclear
fuel of foreign origin in OECD member countries reflects three principal approaches
(see Table 3):
(1) Explicit ban. Some OECD countries have adopted a statutory
ban against storing and/or disposing of radioactive waste or spent
fuel of foreign origin on national territory. The reasons underlying
this approach are similar to the ones mentioned above for prohibiting
imports of radioactive waste and spent fuel. It is interesting to note that
several countries that ban storage and disposal of radioactive waste and
spent fuel of foreign origin have often done so as a result of intensive
public pressure on nuclear issues. Such countries may well have accepted
to store and dispose of radioactive waste of foreign origin previously.
For example, when reprocessing foreign spent fuel began in countries
like France, the United Kingdom and the Russian Federation, there
was no thought of returning waste and there was hardly any public
pressure. Repackaging radioactive waste and transporting it back over
long distances was considered a less environment-friendly solution
than disposal in the country that reprocessed the fuel.
(2) Allowed subject to conditions approach aims to allow storage of
foreign radioactive waste for specific purposes such as processing. The
underlying idea of this approach is that storage should no longer be
allowed once the technical time limits for processing have expired.
Although allowing the disposal of foreign radioactive waste by law is
rather rare in OECD member countries, some do so subject to political
consent and if conditions regarding safety, non-proliferation and
security applicable to disposing of national radioactive waste are met.
Others accept disposal of foreign radioactive waste but only for waste
from small producers such as hospitals or only for LLW.
3) No provision under national legislation. The legislation of most OECD
member countries does not contain an outright ban on storing and
disposing of radioactive waste and spent fuel of foreign origin, mainly
because their governments have not yet taken clear policy decisions.
In four out of the five countries that are examined in more detail by this paper (Canada,
United States, Switzerland and Belgium) there is no outright statutory ban on storing
or disposing of radioactive waste and spent fuel of foreign origin while there is one in
one (France). In France, disposal on national territory of radioactive waste coming from
a foreign country and of radioactive waste resulting from the processing of spent fuel or
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radioactive waste coming from abroad is prohibited by law72. Storage on French territory
of imported radioactive waste, even if it has been processed in France, is prohibited by law
once the technical time limits for processing have expired73.
In December 2005 the French Supreme Court adopted an interesting position in relation
to storage of spent fuel and the notion of radioactive waste74 In 1999 a French company,
COGEMA, concluded an agreement with the Australian Nuclear Science and Technology
Organisation, ANSTO, to import spent fuel from ANSTO’s research reactor in Australia
to guarantee its final treatment in France and to return to ANSTO any radioactive waste
that may result from such treatment. The spent fuel was shipped to France and stored at
the facilities of COGEMA for several years to be cooled prior to reprocessing.
Greenpeace argued in court that ANSTO basically wanted to get rid of its spent fuel
instead of further using it. It pointed to the terms of the contract between COGEMA and
ANSTO that provided for final treatment (“gestion terminale”) of the spent fuel and did
not contain details on any further use of it. Moreover, COGEMA did not manage to prove
that it had respected the technical time limits for processing. The Supreme Court shared
Greenpeace’s view that the spent fuel which was stored at the facilities of COGEMA
therefore qualified as radioactive waste under French law, and was thus prohibited, in
spite of COGEMA’s argument that the spent fuel was meant to be reprocessed75.
In Switzerland the disposal of radioactive waste from nuclear installations outside
Switzerland may exceptionally be allowed. This requires a specific license, subject to
conditions that are identical to the ones for importing radioactive waste76. There is no provision under Swiss legislation concerning storage of radioactive waste of foreign origin.
72 Article 8 of the 28 June 2006 Programme Act.
73 Act of 30 December 1991 (“Loi Bataille”). See page 21 of Areva’s 2007 report on the processing of spent nuclear
fuel originating abroad at the La Hague processing facility to have an idea of the quantities of spent nuclear fuel
that have been imported in France prior to the Act of 30 December 1991 without obligation to return the
radioactive waste to the State of origin (http://www.areva-nc.com/areva-nc/liblocal/docs/download/Areva_
Combust-03-07_BD.pdf ).
74 Cour de Cassation, 7 December 2005, Judgment n°1442, Cogema/Greenpeace France.
75 The Advocate General to the French Supreme Court, Mr. O. Guérin, was even more explicit than the court itself
and held that reprocessing in itself is not to be assimilated to “further use”. Reprocessing is a process, comparable
to recycling, that transforms radioactive waste in a new substance but that does not prejudge of any further use
that is made of it. Spent fuel is to be considered radioactive waste as long as it has not been reprocessed and may
be transformed into a valuable material after reprocessing, Jurisprudence, RJ.E 2/2006, p. 206 and 208.
76 Section 34 of the KEG
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Table 3: Legislative Framework for Storage and Disposal of Foreign RW
Country

Storage of foreign RW

Disposal of foreign RW

Australia
Austria
Belgium
Canada
Czech
Republic
Denmark
Finland
France
Germany

Prohibited
Prohibited
No prohibition
No prohibition
Prohibited

Prohibited
Prohibited
No prohibition
No prohibition
Prohibited

Greece
Hungary
Iceland
Ireland
Italy
Japan
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Poland
Portugal
Slovakia
South Korea
Spain
Sweden
Switzerland
Turkey
U.K.

Prohibited
Prohibited
Allowed for waste generated within the EU,
prohibited for waste generated outside the EU

Prohibited
Prohibited
Prohibited

Allowed subject to conditions

Prohibited

No provision in national legislation
Prohibited

No provision in national legislation
Prohibited

Allowed subject to conditions
Prohibited

Prohibited

Prohibited
No provision in national legislation
Prohibited
Allowed

Prohibited
Allowed subject to conditions (inc. political consent)
Prohibited
Allowed if it is waste from small users such as
hospitals situated in EU Member States generating
limited quantities of waste or from developping
countries without suitable disposal facilities
Allowed for low-level waste / Impossible under
current regulatory and financing scheme (though
not formally prohibited) for high-level waste

United States
China

No prohibition at federal level
No provision in national legislation

India
Russia

No provision in national legislation
Allowed

No provision in national legislation
No provision in national legislation

Sources: World Nuclear Association, OECD Nuclear Energy Agency, Website of World Nuclear Threat Initiative,
National Correspondents in OECD member countries.

Vulnerability and Weaknesses of the System
IV.1 Diversity of National Regimes
In 1985 the then chairman of the International Nuclear Law Association noted that
internationally harmonizing the legal provisions in the field of nuclear exports and imports
is difficult. “Differing interests are dominating the international nuclear trade. Besides the
competition between the supplying countries there is a natural conflict of interests between
the supplying and receiving countries. A common basis for a unified legislation is hardly
obtainable”77. As we have shown, there is a huge variety of national legislative regimes
applicable to imports, exports and storage/disposal of radioactive waste and spent fuel in
OECD member countries (cf Tables 1 and 3). Some countries ban all imports and exports
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of radioactive waste and spent fuel, others have adopted a more flexible approach in order to
allow their national industries to develop or to leave the door open for economic solutions
to dispose of radioactive waste, and still others have no national legislation or policy.
The variety of national approaches regarding transboundary movements is simply a
reflection of the fact that the management of radioactive waste currently centres on purely
national strategies for collection, treatment, interim storage and disposal. However, there
are countries whose radioactive waste volumes do not easily justify a national repository,
and/or countries that do not have the resources or favourable geologic conditions for
waste disposal to dedicate to a national repository project or would prefer to collaborate
in shared initiatives because of their economic advantages. Moreover, from an economic
point of view, it clearly is a waste of efforts and financial resources for each country
to build its own radioactive waste facility. Hence, in such cases it may be desirable to
harmonise national legislation on transboundary movements and storage/disposal of
radioactive waste and to engage in a multinational collaborative effort to ensure that
such countries have access to a repository where waste originating from more than one
country is being disposed of (“multinational repository”), in order that they can fulfil their
responsibilities for their managing waste safely.
IV.2 Number of Contracting Parties to the Joint Convention
The Joint Convention is the relevant fundamental international legal instrument
addressing the safety of the management of spent fuel and radioactive waste originating
from the nuclear fuel cycle, including transboundary movements. Despite its importance
and the added value it may bring for guaranteeing the safety of transboundary movements
of radioactive waste and spent fuel, it currently has only 51 Contracting Parties. This is a
rather bleak result if compared with the total number of member countries of the IAEA
(150 member countries) or with the total number of Contracting Parties to, for example,
the Non-Proliferation Treaty (189 Contracting Parties) or the Convention on Early
Notification of a Nuclear Accident (105 Contracting Parties). In 2007 the Director of
the IAEA Office of Legal Affairs noted that “[…] a certain fatigue by States committing
to international instruments can be noted, and multilateralisation for that matter, seems
to have substantially slowed down, if not halted”78.
It is hoped that substantially more countries will decide to adhere to the Joint Convention
or other regional instruments dealing with transboundary movements of radioactive waste
and spent fuel in the years to come. In 2008 the OECD Nuclear Energy Agency reported
that “One of the most important challenges for the future will be to persuade countries
with new nuclear power programmes to adhere to the international legal framework and
abide by the terms of its various instruments. The same challenge will apply to those
countries which have already established nuclear programmes but which have chosen not
to harmonise their regimes with the existing international framework”79.
77 Dr. Pelzer, N., Introductory Remarks to the General Theme of Nuclear Inter Jura 1985, Proceedings of Nuclear
Inter Jura 1985, p. 43-44.
78 Rautenbach, J., Opening Statement at the 2007 Nuclear Jura Congress, Brussels, Proceedings of Nuclear Inter
Jura 2007, p. 32.
79 OECD Nuclear Energy Agency, Nuclear Energy Outlook, 2008, p. 296.
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IV.3 Reluctance of States to give up Sovereignty on Radioactive Waste Management
One needs to acknowledge that international nuclear law reflects political choices but
does not go beyond these choices. The Joint Convention is clear proof of the limits of
what an international convention on radioactive waste management and transboundary
movements of radioactive waste and spent fuel can realize when the political will of
contracting parties to adopt strict standards and obligations is missing. Beyond those
limits, it is national interests that rule.
At the time of negotiating the Joint Convention there was widespread reluctance among
States to accept substantive, binding and enforceable obligations in an area with high
significance for national sovereignty. The Joint Convention is a so-called “incentive
convention” that encourages Contracting Parties to improve their performance and
meet progressively the objectives defined by the Convention. Hence, it contains general
obligations based on fundamental principles instead of precise stringent obligations. It
also installs a peer review mechanism and limited recourse to external dispute settlement
to verify compliance with the Convention’s provisions by the Contracting Parties instead
of setting up an external inspection, control and monitoring mechanism and defining
sanctions for breach of its provisions.
IV.4 Public Acceptance of Radioactive Waste and Spent Fuel of Foreign Origin
While the scientific and engineering issues associated with waste disposal have been
thoroughly addressed, no permanent geologic repository for high level waste has yet
been constructed anywhere in the world. As a result, the issue of nuclear waste disposal
has had significant impact on public acceptance of nuclear energy. In Europe, 39 % of
European citizens responded in a survey that a permanent safe solution for radioactive
waste management would make them change their opinion about nuclear energy80. The
general distaste for waste and the specific fear of radioactivity add to the general unease of
the public with radioactive waste. The matter is indeed a highly sensitive one. Agreement
on measures protecting human safety and the environment is generally not enough to
obtain local acceptance of a waste management facility. Communities will rarely consider
hosting such a facility without some kind of benefits, usually of economic nature.
All of these aspects are magnified in the multinational context. This has been recognised
in various countries by interest groups which have attempted to strengthen opposition
against national repositories by asserting that they might lead to later import of foreign
waste. Since many governments may think that it is already hard enough to obtain
citizen’s approval for radioactive waste of national origin, accepting radioactive waste
and spent fuel of foreign origin turns out to be an even bigger challenge. Many citizens
and environmental organizations believe that their national territory should not serve as
the nuclear “dustbin” of other countries, as illustrated by the position of the Northwest
Interstate Compact in the EnergySolutions case in the United States.
80 European Commission, 2008, Attitudes Towards Radioactive Waste, Special Eurobarometer 297, June, Brussels,
Belgium, www.ec.europa.eu/public_opinion/archives/ebs/ebs_297_en.pdf.
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Considerations for the Future
The analysis contained in this paper results in two considerations on the future of
transboundary movements and of disposal of radioactive waste and spent nuclear fuel.
The first reflection relates to multinational radioactive waste repositories. The Joint
Convention starts from the hypothesis that a country that enjoys the benefit of nuclear
energy, or the utilization of nuclear technology, should take full responsibility for
managing the generated radioactive waste. However, some countries only generate very
small volumes of radioactive waste that do not easily justify a national repository, while
others do not have the resources or favourable natural conditions for waste disposal
to dedicate to a national repository or would prefer to collaborate in shared initiatives
because of their economic advantages. In such cases the Joint Convention recognizes
that it may be appropriate for countries to engage in a multinational collaborative effort
to ensure that they have access to a common repository, in order that they can fulfil their
responsibilities for their managing waste safely.
For over 30 years proposals have been put on the table to develop facilities for disposing
of radioactive waste and spent fuel originating in various countries. However, no such
facility has seen daylight yet despite continuing efforts. If countries want to make progress
in this regard, they will have to come up with innovative solutions to pass two hurdles.
First, they will need to develop a concept that is not only beneficial and attractive for the
State of origin but also for the State of destination that agrees to host the facility. There
should be a clear economic incentive for a State to construct a disposal facility that will
accept radioactive waste both of national and of foreign origin. But how to find the silver
bullet that will provide the solution? Perhaps countries should consider co-financing the
construction of repositories. By way of example, Swiss suppliers of electricity have in the
past co-financed the construction of nuclear power plants in France in exchange for part
of the electrical output of these plants. The second obstacle is connected to the geographic
situation, density of population and technical development of countries. In this regard
large countries such as Canada, Russia and China seem more apt to host multinational
radioactive waste facilities than their small counterparts in Western Europe.
The second reflection concerns assurances of fuel supply and multilateral nuclear
arrangements. In his introductory statement to the IAEA Board of Governors in June
2007 the Director General of the IAEA noted that: “The increase in global nuclear energy
demand is driving […] an increase in the demand for fuel cycle services. It also means
an increase in the potential proliferation risks created by the spread of sensitive nuclear
technology, such as that in uranium enrichment and nuclear fuel reprocessing”. Driven
by this fear for proliferation, several initiatives have been launched over the last decades
that aim at guaranteeing supply of fuel to nuclear operators in a non-nuclear weapon
State (NNWS) in exchange for the agreement of that NNWS to forgo enrichment and
reprocessing activities, such as the Global Nuclear Energy Partnership (GNEP) proposal
of the United States. Other proposals aim to give countries confidence that they can
count on supplies of fuel to run their nuclear power plants and do not necessarily have to
develop their own fuel cycle facilities without however having to give up any of its rights
under the NPT, including the right to develop its own fuel cycle, such as IAEA fuel
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bank proposal and the low enriched uranium reserve proposal of the Russian Federation.
If one of these proposals is to get off the ground in the years ahead, what will happen
with the spent nuclear fuel? If it is exported by the customer State and taken back by the
supplier State, the hosting facility will de facto become a multinational repository since it
accepts spent fuel of foreign origin. If the spent fuel is not taken back because of political,
legislative or public acceptance reasons, the risk of proliferation will remain.
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ENVIRONMENTAL IMPACT ASSESSMENT
AS A TOOL FOR
PUBLIC PARTICIPATION IN FINLAND –
THE PROJECT FOR A FINAL DISPOSAL FACILITY FOR SPENT NUCLEAR FUEL
Nuclear Inter Jura Congress
October 5‐9, 2009
Toronto, Canada
Panel III
Public Consultation – Achieving a Social License
Jyrki Javanainen
Legal Counsel
Teollisuuden Voima Oyj
Finland

1. EIA and nuclear licensing procedure
Application for
a DECISION IN PRINCIPLE (DiP)

Environmental Impact Assessment (EIA)

DiP application to be supported by the municipality
council of the planned site
DiP in accordance with the Nuclear Energy Act
- Decision taken by the Council of State
- ratification by the Parliament

CONSTRUCTION LICENSE
granted by the Council of State in acc. with the Nuclear
Energy Act

Construction
permit

Environmental
permit

Construction of a nuclear installation

OPERATING LICENSE
granted by the Council of State in accordance with
the Nuclear Energy Act

Start of operation of the nuclear installation

Periodic and licensing inspections

Permits in
accordance with
Water legislation

Other
permits

2. Public participation ‐ EIA procedure
• stages of the EIA procedure:
Assessment
programme

Opinions and
statements on the
programme

Ministry’s
statement on the
programme

Assessment report

Opinions and
statements on the
report

Ministry’s
statement on the
report, EIA ends

2. Public participation – EIA procedure
•

•

•

public participation is to be allowed both in relation to
the environmental impact assessment programme
and report
assessment programme and report to be posted on
the notice boards of the local authorities in the
project’s probable area of impact for at least 14 days
a public announcement concerning the assessment
programme and report to be published in electronic
form and in at least one widely read newspaper in the
project’s probable area of impact

2. Public participation – EIA procedure
• opinions and statements shall be lodged with the
coordinating authority within the period stated in the
public announcement (30 to 60 days from the date of
publication)
• additionally, the developer and the coordinating
authority may agree to arrange the publication and
hearing also in some other manner

3. Public participation – EIA for the
final disposal facility
• EIA carried out by Posiva Oy in
• 1997 – 1999
– final disposal of 9000 uranium tons of spent nuclear fuel (4
existing and 2 additional nuclear power plant units)

and in
• 2008 – 2009 (EIA for the extension of the final disposal
facility)
– final disposal of additional 3000 uranium tons of spent
nuclear fuel

3. Public participation – EIA for the
final disposal facility
1. EIA in 1997 ‐ 1999
• four alternative locations for the final disposal facility
• EIA programme and report posted on the notice boards
of 31 municipalities
• public announcement published in the main
newspapers
• international hearing pursuant to the Convention on
Environmental Impact Assessment in Transboundary
Context

3. Public participation – EIA for the
final disposal facility
• a considerable number of actions beyond the
requirements of the EIA legislation were taken e.g.
– public gatherings, discussion events and small group
encounters
– EIA related bullettins distributed to households and summer
residents
– information and discussion meetings arranged for the
municipality councils
– exhibitions with the opportunity to provide feedback and
questions

3. Public participation – EIA for the
final disposal facility
municipal inquiries and thematic interviews
discussion events for officials in regional administration
seminars for officials in central administration
distribution of 3500 copies of a video tape presenting the final
disposal project
– collaborative and follow‐up groups for public and union
officials in the municipalities
–
–
–
–

4. How did the public participate?
• interest in public gatherings and other public events
rather limited, but provided valuable information
• public reached through exhibitions
• 120 opinions on the assessment programme and 14
opinions on the assessment report
– tendency to address the project and its desirability and the
use of nuclear energy in general rather than the contents of
the EIA programme and report
– credibility of the EIA procedure
– radiation concerns

4. How did the public participate?

–
–
–
–
–
–
–
–

image of the municipality
impact on the value of real estate
effect on tourism and agricultural industry
risk relating to transportation of spent nuclear fuel
impacts of the next ice‐age and the greenhouse effect
credibility of the provided information
quality of the bedrock
concern in regard to import of nuclear waste

5. Conclusions
• EIA provides one opportunity for the public to
participate – public participation is allowed also in
connection with other steps of the nuclear licensing
process
• involvement of the public as early as possible and
transparent distribution of information necessary
• public does not always use its right to participate even
though the requirements set in the legislation for public
participation are met and information and possibilities
to discuss, express views and opinions are provided and
offered beyond the requirements of the EIA legislation

5. Conclusions
• even a limited activeness of the public may assist the
developer and the authorities to e.g.
– correct possible misunderstandings relating to the project
– improve the distribution of information on the project and the
EIA procedure
– acquire information about the public opinion on the project

• purpose of the public participation in connection with
the EIA is not necessarily clear to the public

5. Conclusions
• the public may see the EIA procedure as an opportunity
to express their opinion about the project or the use of
nuclear energy in general
• the public is more concerned about the social and
economical effects of the projects than the direct
environmental impacts

5. Conclusions
• ”social license” is not achieved by only fulfilling the
requirements set in the legislation for public
participation
– information about the project and its impacts needed
repeatedly
– availability and willigness of the developer to discuss and
answer questions

5. Conclusions

• obtaining the ”social license” takes a number of years
• ”social license” is not irrevocable

Local partnerships : example
of an informal method of
public participation in the
decision-making process

Benjamin Maquestieau

1. Chronological and contextual
outline
2. Participatory method
implemented by the
partnerships
3. Considerations on the general
and the Belgian context
October 2009

1. Chronological and contextual
outline
• 1980 : Radioactive waste management entrusted
to ONDRAF/NIRAS
• 1984 : signature of international moratorium on
sea dumping of waste by Belgium
• 1985 – 1997 : selective approach characterized
by major technical developments but lack of
social acceptance
• 1998 -2006 : systemic approach characterized
by the development of an innovative
participatory approach
• 2006 : Policy decision regarding low-level and
short-lived radioactive waste
October 2009

2. Participatory method
• Developed for ONDRAF/NIRAS by two
university teams (neutrality – acceptance)
• Purpose : integration of a disposal project on a
local level
• Method : consultation – open and structured
dialogue with the local community
• Implemented through the creation and
development of partnerships
• All municipalities in Belgium invited to
participate in the development of an integrated
project (three partnerships set up)
October 2009

Notion of integrated project
• Integration of repository within a much
larger social project
• Project made up of associated
conditions representing an added value
• Integration operates on a double level
• Integration in terms of ONDRAF/NIRAS –
local communities relationship
• Integration in terms of interactions
between the technical and social aspects
October 2009

Integration in terms of ONDRAF/NIRAS local communities relationship
• Integrated project based on a generic concept
developed by ONDRAF/NIRAS (technical
feasibility – confidence of local community)
• Generic concept does not presuppose its
installation on a specific site
• Specific conditions taken into account while
developing the integrated project
• Partnership’s approach VS vertical decisionmaking process
• Common perception – disposal concept
acceptable by all parties
October 2009

Integration in terms of interactions
between technical and social aspects
• Determination of the non-technical conditions
(e.g. environment)
• Development of a project representing an added
value for the local community (« Tailor-made
disposal »)
• Initial premise : no distinction made between
purely technical and purely social factors
• Division of tasks between technical experts and
non-technical experts – interactions
• Partnership’s approach VS financial approach
• Distinction between decision-making process
and decision itself
October 2009

3. Considerations on the general
and the Belgian context
• General question : public’s participation in
decision-making process
• Formal procedures – informal procedures
• Institutional context of Belgium

October 2009

Public’s participation in
decision-making process
• General question (environmental law)
• Fields where decisions are taken in the
name of public interest
• Reduction of unilateral nature – guarantee
for greater representation of individual
interests

October 2009

Formal procedures – informal
procedures
• Different legal procedures in the Belgian legal
order
• Formal procedures: general, objective, transparent
• Practices to be included into these procedural
frameworks
• Lack of social acceptance possible due to misuse
or inappropriateness of legal frameworks
• Specific questions involving specific expectations
(e.g. radioactive waste management)
• Legality – legitimacy
• Informal procedures beyond existing legal
frameworks
• Encompass all aspects and help to demonstrate
the legitimacy (establish/restore trust)
October 2009

Belgian context
• Partnership method not ideal but experimental
• Must be examined within the Belgian context : e.g.
institutional context
• Belgium is a federal State
• Division of material competencies between
different entities entails existence of different
decision-making bodies (energy and environment /
nuclear aspects)
• « Federalism of dissociation » VS « federalism of
integration »
• Partnerships create a “countercurrent” space for
dialogue
• Ensure complementarity between national
interests and local interests / between imposed
right and negotiated right
October 2009

Nuclear Waste Management in Canada:
Societal Considerations
Kathryn Shaver
Vice President, APM
Site Selection and Public
Engagement
October 8, 2009
Toronto, ON

The Canadian Context
» Long-term management of used fuel:
1998:
Environmental Assessment review panel finds
social acceptability for geological disposal not sufficiently
demonstrated
2002:
Federal Government introduces Nuclear Fuel Waste Act - a
new legislative framework

2

Nuclear Fuel Waste Act Requirements
NWMO was created under the Nuclear Fuel Waste Act (2002) to assume
responsibility for the long-term management of Canada’s used nuclear fuel.

Nuclear energy corporations required to establish NWMO
Ontario Power Generation, New Brunswick Power and HydroQuebec established NWMO in 2002
Funding by major waste owners; annual deposits to trust funds
Ongoing oversight and reporting
NWMO submits Annual Reports to Minister of Natural Resources
and to the public; Reports tabled in Parliament
Legislated Mandate of NWMO
1.

Conduct study of options and recommend an approach to
Government of Canada (completed)

2.

Implement the plan that is selected by Government
3

The NWMO Approach

Mission Statement
The purpose of the NWMO is to
 Develop and implement the management
approach for used nuclear fuel collaboratively
with Canadians
 Implement a management approach that is
socially acceptable, technically sound,
environmentally responsible and economically
feasible

4

Societal Considerations:
Studying the Options
2002-2005

5

The Study of Options: 2002-2005
NWMO conducted 3-year study of options for long-term
management of used nuclear fuel
Required to study, at a minimum:
 deep geological disposal in the Canadian Shield,
 storage at nuclear reactor sites,
 centralized storage either above or below ground.
 Include social, ethical considerations
 NWMO to consult general public and Aboriginal
people
 NWMO to make recommendation to Government
6

Direction Sought from Citizens and Specialists
What questions should be asked and
answered in the study?
Which technical methods should
be considered? What objectives
should guide the assessment of
options?
What are the risks, costs and
benefits of each approach?

What are key design features of a
preferred approach?
7

ENGAGEMENT
& ANALYSIS

A Range of Engagement Approaches
Conversations
About
Expectations

Citizen
Comment and
Submissions

Roundtable
on Ethics

National
Stakeholder &
Regional
Dialogues

Background
Papers

National
Citizens
Dialogue on
Values

Aboriginal
Dialogue

Elders’ Forum

Traditional
Knowledge
Workshop

Dialogue on
the Draft Study
Report

Roundtable
Dialogue with
Youth

Sustainable
Development
Workshop

Environmental
& Technical
Aspects
Workshop

International
Panel

Public
Information &
Discussion
Sessions

Assessment
Team

Coast-to-Coast
Telephone
Surveys

Focus Groups

Nuclear Site
Community
Dialogue

Open Houses

Website

Nature of the
Hazard
Workshop

Meetings,
Briefings &
Presentations

Future
Scenarios

E-Dialogues
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Search for Common Ground
Common ground emerged concerning:
 Values, ethical principles, objectives key to choosing a
management approach, and decision-making
 Desire to consider a new approach -- that builds on strengths
of other options
 Principles and expectations for implementation

Common ground established the path forward

NUCLEAR WASTE MANAGEMENT ORGANIZATION | Page 9

Societal Requirements for a Plan
Safety & Security

Fairness for current and future generations


Begin now



Allow choice for future generations based on new
knowledge, societal priorities



Adapt plans to new learning
• Monitor research and developments in Canada and
internationally
• Adapt to new social learning, scientific and technical
developments
• Introduce improvements to plan based on new
information
NUCLEAR WASTE MANAGEMENT ORGANIZATION | Page 10

Canada’s Plan for the
Long-Term Management of Used Nuclear Fuel
Adaptive Phased Management
A Technical Method

A Management System
» Flexibility in pace and manner of
implementation

» Centralized containment and
isolation of used nuclear fuel in
deep geological repository
» Continuous monitoring
» Potential for retrievability
» Optional step of shallow
underground storage

» Phased and adaptive decisionmaking; sustained engagement
» Responsive to advances in
technology, research, Aboriginal
Traditional Knowledge, societal
values
» Open, inclusive, fair siting process seek informed, willing host
community
» Public engagement and site selection
focused in 4 nuclear provinces (NB,
ON, QC, SK)

11

Societal Considerations:
Implementing the Plan 2007 to present

12

2007: Citizen Expectations of NWMO
NWMO convened conversations with interested organizations and
individuals – to understand their expectations for NWMO, as the
implementing organization:

Ongoing engagement, collaborative decision-making
Address information requirements of citizens
Adapt plans in light of new knowledge and evolving
policy landscape
Stay the course with openness, transparency

Input guided development of NWMO’s first five-year
Implementation Plan.
NUCLEAR WASTE MANAGEMENT ORGANIZATION | Page 13

2008-2009 : Understanding Societal
Expectations for Site Selection
NWMO committed to 2-Year process for developing
site selection process collaboratively with interested
Canadians
2008
Dialogue about principles & key elements for a site
selection process
May 2009
With input from dialogues, developed and published
Proposed Process for Selecting a Site
Presently
Testing and Refining Proposed Process
After 2009
Refine Site Selection Process in light of comments
received
14

May 2009: Draft Proposal for Site Selection
Proposal developed by NWMO seeks to embrace key
principles identified by citizens:

¾
¾
¾
¾
¾
¾
¾
¾

Focus on Safety – meet safety, health and environmental
protection standards set by regulatory authorities
Informed and Willing host community - siting process led by
“interested communities”; right to withdraw
Focus on the nuclear provinces
Respect Aboriginal rights, treaties and land claims
Work in partnership with communities; shared decision-making
Involve those who are potentially affected
Ensure use best available knowledge
Foster well-being of the community

15

2009: Testing and Refining a
Proposal for Site Selection
Public engagement now inviting comments:
1.

Are the proposed siting principles fair and
appropriate?

2.

Are the proposed decision-making steps
consistent with selecting a safe site and
making a fair decision?

3.

Does the proposed process provide for
the kinds of information and tools that are
needed to support the participation of
communities that may be interested?







Multi-party Dialogues
Regional Information Sessions for public
Aboriginal Dialogues
Citizen Dialogues
Written submissions, E-Dialogue
16

Continuing to Seek Social Licence
 Provide citizens with a voice at each stage of the process –
so social and ethical considerations continue to feature in
decision making, alongside the technical.
 Engage those potentially affected by our work at each stage
- through site selection and subsequent phases of
implementation
 Invite review and guidance on NWMO’s Five-year
Implementation Plans, which set strategic directions for all
aspects of the NWMO workplan
 Engage Canadians in review of Triennial Reports submitted
to Government
 Review of NWMO activities /progress over last 3 years
 NWMO strategic plan for next 5 years
17

INLA/AIDN CONGRESS –
PANEL NOTES: OCTOBER 8, 2009
Note: This is not a verbatim transcript of the panels. Rather, it is meant to capture the substance
of the questions and answers during the panel sessions.

Nuclear Liability & Financial Security Liability
1. International Panel on Liability Regime
Q
(Dr. Christian Raetzke to Evelyn Ameye): [Note: not really a question, more of a
comment]. Said that operators need to accept greater responsibility, but we should
stick with legal channeling. Operators can’t put requirements on vendors. Also
suggested that he was not sure if having more defendants would decrease or
increase the burden on operators – might require them to take out greater insurance.
He doubts whether there should be a change from legal channeling as suggested.
Dr. Norbert Peltzer: When he was young, he felt that channeling was unjust.
But it is worldwide-accepted now, part of harmonized nuclear liability law. It
simplifies matters for victims (they know who to sue) and operators (they have
greater certainty) and helps with providing insurance. Legal channeling is
superior to economic channeling, because the latter still has other companies in
lawsuits even if they don’t have to pay, which has its own costs.
Q

(Paul Huff to panel): Mention of focus on safety systems. What does panel think
of the idea that an accident is likely to be one where the plaint fails but doesn’t
emit radiation. Should there be a provision that compensates owners for the loss of
the plant in that case because the safety systems worked?
Steve McIntosh: It would be easier to do that with contract than by amending the
liability regime.
Ramsey Coates: This situation has been dealt with. Insurance typically covers operators.
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Julia Schwartz: If multiple defendants, would run into the problem that there is a
limited insurance market.
Q

(Colleen Dibrution to Dr. Pelzer): There is a regime for Generation 2 reactors.
Should there be a separate regime for Generation 3, or a new regime for all reactors?
Pelzer: Shouldn’t have 2 regimes. [Somewhat confused about question].

Q

Understood that should be something different for the New Build. New rules for
all reactors? [ J. Schwartz redirected question to E. Ameye].
Pelzer: Regime change is difficult, so we should keep the current situation. With
a global regime, may have a minority that changes their regime nationally. But
doubts whether will ever get a global regime.
Ameye: Idea just to have one regime; 2 would be too complicated. The nuclear
industry is a mature market, so we should eliminate legal channeling. Victims
typically don’t oppose, but operators oppose in the name of victims. Legal
channeling has the procedural benefit of just having to sue one party. We could
keep procedural benefits if there was just one court and one law [for these cases].
With multiple defendants, there are more pockets to take money from. We see a
parallel with environmental legislation in Europe. Insurance capacity is a major
problem. Legal channeling is about insurance and supplier concerns, not victims.
Operator pooling could increase insurance capacity. Also are alternative mechanisms, for more on which members should see Schwartz’s 2007 paper. Therefore
[the current system?] is not inviolable.
Pelzer: Involving suppliers sounds good, but suppliers are only liable if there is fault,
under negligence (this is an additional burden for the victim to overcome). Now
operators are liable under strict liability. Another issue is whether we should give
operators recourse to suppliers.
Coates: CSC builds on past conventions. [Other comments]. Not often talked
about is state responsibility. Governments should take responsibility for what
happens in their own country (this is a moral responsibility, not a legal one).
McIntosh: Victims’interests are best served by predictability and having a maximum
amount of dollars available. See this under the current system with concentrated
liability, and money is not lost in cross-claims.
Nuclear Waste
1. International Repositories
Q (Mariano Molina to Michel Montjoie): If we go out of the EU region, what
could be the next steps in international law to foster implementing an international
repository in 3-4 decades?
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Montjoie: The first step would be a number of countries having a contract, with
rights of the host country that would apply.The contract would have to address safety,
security,compensation, organization, financing, and the distribution of responsibility.
It will have to deal with countries that aren’t parties to the contract. Environmental
impact studies will have to be set out to reassure third parties. Free passage provisions will be required regarding passage in territorial waters. The St. Pierre (sp?)
project is in this vein.
2.

Legal and Ethical Responsibilities for Radioactive Waste
No questions.

3.

Issues specific to Waste Management and New Build.
No questions.

4.
Q

Public Consultation – Achieving a Social License
(Marni Halter to panel): Are there any general lessons learned regarding
public consultation?
Stephen Tromans: First, what is secondary is how much the public uses the
process; we can’t expect too much. But it is important to have the process there.
Second, it is important to have clarity regarding what the public is being consulted
on, and when the decision will be made.
Kathryn Shaver: The participatory process based on willingness holds the
most promise. Community-driven processes are not predictable, and we can’t count
on deadlines. Many countries have experienced adapted processes – this is not a
failure, they are learning.
Bejamin Maquestieau: There is no irrevocable license, no panacea. Processes will
evolve differently in countries over time. Public trust has to be earned in an iterative
process, a long-term process. It must be sustainable.

Q

( Jean___ Menard[???] to Bejamin Maquestieau): Regarding local communities,
how do you define a community? Is it a village, a region? Is the opposition of a
region to a federal initiative an end to the project?
Maquestieau: What we call a local community is a problem. Thought in France
it was determined with a certain number of kilometers. In Belgium it is not defined by
kilometers, but is a more vague notion. The concept exists in an informal process.
However there are limits; at a certain point you have to set limits, otherwise it could
be very broad (for example, people asking for compensation located very far away
from the plant). Legislation (not yet passed, but somewhere in the parliamentary
process) will determine a few limits, but it has not yet been adopted. The size of the
community will be determined, but it is not set in stone; there are no fixed criteria.
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Q

(Patrick Robinson to Jyrki Javanainen): EAI is still a process of assessing a
project, therefore you need to know what the project is. One problem with
geographical disposal is that you can’t know exactly what you’re building until you
are underground, but you can’t start until you know where you are building,
therefore there is an area of uncertainty. Has this uncertainty been a difficulty with
the public?
Javanainen: This was a challenge in Finland. At least one way to try to conquer
it was to have public meetings arranged at an early stage, where people were invited
to express concerns, list problems to address. Concerns regarding technical solution
still remained, and have to be addressed.

Q

([Missed name, person from France] to B. Maquestieau): In your talk you spoke
to the integration of technical and non-technical aspects, which leads to solutions
that can change. What are non-technical aspects (are they societal values)? Could
you give examples and explain what the adaptations are?
Maquestieau: Referred to a distribution of roles (technical and non-technical).
There were a number of conditions made by the community: environmental (for
example, for measuring air quality); regarding safety (requiring emergency planning
and health testing); regarding planning ([gave example of board that was created]).
There is also a process of creating a sustainable fund to finance projects. The rules
have to be clear at the outset.

Q

(Mariano Molina to Kathryn Shaver and Stephen Tromans): Informal processes
and legislation can run in parallel or can be clashing. One possible danger of
legislation is that if it is not well-drafted it could hamper informal processes (for
example, the situation regarding Yucca Mountain). To what extent does legislation
hamper or promote informal processes in your countries, and what is your
recommendation for going the other way?
Shaver: The Nuclear Fuel Waste Act is the cornerstone, and is helpful in that it has
explicit requirements for consultation with the public and with aboriginal peoples,
and a requirement that the consultations be reported on. It also requires a consideration of the social and economic context, and refers to a regulatory regime. It
is not prescriptive, so there is the flexibility to adapt the process.
Tromans: UK does not have specific radioactive waste management legislation.
Projects go through land use planning and environmental permit processes. There
is no legal requirement for consultation; rather it is a policy. But the normal
processes used require consultation. Therefore, think as a matter of policy a developer
will have to show valid consultations before an application for new facility construction is accepted for consideration. The lack of legislation is not a bar or problem.

Q
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(S. McIntosh to K. Shaver): Australia and Canada are federal states, and Australia

has had issues with the Commonwealth for siting. Are there any indications that
provincial governments will cause problems with siting? Do you have a feeling that
there will be volunteering communities?
Shaver: Siting will be in nuclear province, there was a very strong ethical feeling
about that (unless another province volunteers). While working with provinces
our approach has been to keep them informed. Quebec last year indicated that it
was not anxious for an out-of-province repository, but it is still being informed.
At this point are at an early stage; ultimately want a supportive region for siting. It
is too early to tell regarding willing communities.

469

Policy Initiatives
U.S. Commercial Nuclear Energy
Industry

Ellen C. Ginsberg
Vice President, General Counsel and Secretary
Nuclear Energy Institute
International Nuclear Law Association
October 8, 2009

Industry Performance

Setting the Stage for
New National Energy Policy to Support
Increased Nuclear Deployment

3

Public Support for Nuclear Energy

76%
Safe and
Secure

84%
Renew
Licenses

84%
Important
for
Future

70%
62%
Definitely Acceptable
at
Build New
Nearest
Reactors
Site

Source: Bisconti Research Inc.
March 2009 poll of 1,000 U.S. adults; margin of error is +/-43%

Used Nuclear Fuel Issues
 63% believe at-reactor storage is safe
 80% agree that central interim storage is
more appropriate, more secure
 57% agree that used fuel can be shipped
safely
 77% agree that the Yucca Mountain
repository should be developed
 83% favor recycling used fuel; 42% strongly
favor
5

Finally…
There is an Increasing Appreciation
of Nuclear Energy’s Contribution to
Energy Supply and Environmental
Protection

President Obama/Nuclear Energy
And we should build a new framework for civil nuclear
cooperation, including an international fuel bank, so that
countries can access peaceful power without increasing
the risks of proliferation. That must be the right of every
nation that renounces nuclear weapons, especially
developing countries embarking on peaceful programs.
And no approach will succeed if it's based on the denial
of rights to nations that play by the rules. We must
harness the power of nuclear energy on behalf of our
efforts to combat climate change, and to advance peace
and opportunity for all people.
Prague
April, 5, 2009
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Nuclear Energy and the Environment


Life-cycle emissions footprint of
nuclear power comparable to
renewables



All mainstream analyses
demonstrate
¾ Successful program to
address climate change will
require portfolio of
technologies

Wind
4.7%
Nuclear
72.3%
Hydro
21.7%

¾ Nuclear energy must be
part of the portfolio


No credible program to address
climate change without
expansion of nuclear energy

Solar
0.1%
Geothermal
1.3%
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Perspective on CO2 Emissions
Prevented By U.S. Nuclear Plants
Million Metric Tons, 2008

 104 nuclear plants
avoid 689 million
metric tons of CO2
per year
 Without nuclear
power, U.S. electric
sector CO2
emissions approx.
30% higher

equals CO2 from 133 million cars
688.7

706.0

CO2 emissions prevented
by U.S. nuclear power
plants (2008)

CO2 emitted by all 136
million U.S. passenger
cars (2007)

Source: Emissions avoided by nuclear power are calculated using regional fossil fuel emission rates from the Environmental
Protection Agency and plant generation data from the Energy Information Administration. Car emissions from EPA, Office of
9
Transportation and Air Quality Emissions Facts (April 2000).

New Nuclear Power Plants Necessary
To Meet Waxman-Markey CO2 Goals
2030

2040

2050

Output (billion kWh)

1,154 - 1,257

1,758

2,081

New Capacity (GW)

44 - 57

120

161

Number of New
Plants

31 - 41

86

115

Note: Assumes all existing nuclear power plants continue to operate

Preliminary Analysis of H.R. 2454, American Clean Energy and Security Act of 2009,
Environmental Protection Agency
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Challenges Remain
 Maintain existing plant performance
 Financing $6-8 billion projects
 Implementation of 10 CFR Part 52 regulatory
process
 Insufficient workforce
 Supply chain

11

Realistic Expectations
 Prospects for energy/climate change
legislation
¾2009 – unlikely
¾1st or 2nd Quarter 2010 -- possible
¾2011-2012 – more likely

 Key is to position nuclear energy industry
for significant positive political outcomes
¾Practical effect of “perfect” nuclear title on votes

12

Legislative Agenda
• New Nuclear Plant Financing
• Tax Incentives
• Licensing Risk Mitigation measures
• Used Fuel
• Fuel Supply
• Other

13

New Plant Financing
 Loan Guarantees

 Program Status





Help manage financial risk
¾ Non-recourse project financing
¾ Project sponsor’s balance
sheet protected



Allow higher leverage (80%
debt/20% equity)
¾ Electric utilities typically more
conservative (50% debt/50%
equity)



Lower cost of capital = lower cost
electricity



Not a subsidy: Project sponsor
pays cost to federal government of
providing guarantee

$18.5 billion in loan guarantee
volume for nuclear power projects
¾ $78.5 billion for renewables



DOE negotiating term sheets with
top 4 projects (7 reactors) = $38
billion in loan volume



Co-financing from export credit
agencies in France and Japan will
stretch existing U.S. loan guarantee
authority



Additional loan volume necessary



Difficulties with implementation
remain
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New Plant Financing
 Clean Energy Development Administration
¾ Both House and Senate legislation authorize creation of CEDA

 Federal Loan Guarantee Program
¾ Both House and Senate legislation include technical corrections to
Title XVII
¾ Clarification is essential to allow co-financing of nuclear projects, in which
Export Credit Agencies in other countries or undivided interests provide
debt financing side-by-side with the DOE-guaranteed debt

 Standby Support
¾ Allow coverage to roll over; increase coverage on all six contracts to $500
million; allow coverage of all delay costs due to licensing, litigation or
political factors beyond the project developer’s control; eliminate
requirement to absorb six months of delay costs before coverage begins;
provide for arbitration of claims under AAA Commercial Arbitration Rules

15

Tax Incentives
 Investment Tax Credit
¾ Provide 20% investment tax credit for investment in new nuclear power plants on
which construction begins on or before January 1, 2021, or upgrades to increase
output from existing nuclear power plants

 Production Tax Credit
¾ Remove 6,000-megawatt imitation; make the credit available to all reactors
placed in service before January 1, 2021

 Worker Development Tax Incentives
¾ Provide a tax credit for the expenses of training workers for nuclear power plants
and facilities producing components or fuel for such plants.

 Manufacturing Tax Incentives
¾ Amend the 30% investment tax credit (provided in the American Recovery and
Reinvestment Act of 2009 for investments in new or expanded capacity to
manufacture components for clean energy technologies) to state explicitly that
nuclear energy is a qualifying technology
16

Licensing Risk Mitigation Measures
 Mandatory Hearing
¾ Requires amendment of the longstanding provisions of the
Atomic Energy Act

 “ITAAC” Hearing
¾ Atomic Energy Act permits NRC to implement “informal”
hearing procedures; proposal for Legislative Hearing
Procedures

 “ITAAC” Acceptance
¾ Amend Atomic Energy Act to clarify basis for agency
acceptance of ITAAC completion to permit decision on fuel
load

 Environmental Reviews Under NEPA
17

Used Fuel
 Mandate creation and scope of a
Blue Ribbon Commission to re-examine the
nation’s used fuel policy and future
implementation
 Provide statutory finding of “Waste Confidence”
 Provide financial incentives to states and
localities for development of interim storage
facilities
18

Fuel Supply
 Proposal to enhance uranium market stability by
codifying excess uranium inventory management
plan into law
¾ Objective is to address disposition of excess
government uranium inventories and balance the
needs of DOE programs, electric utility consumers of
uranium, and domestic fuel cycle suppliers

 Recognize uranium as having strategic importance
¾ Would impose a high standard for government land
withdrawals
19

Other
 Codify case law establishing federal
radiation dose as standard of care under
Price Anderson Act
 Holdover provision for Commissioners
 National Nuclear Energy Council
 R&D program
 Interagency Working Group to promote
export of nuclear technology
20

Policy Initiatives
U.S. Commercial Nuclear Energy
Industry
Ellen C. Ginsberg
Vice President, General Counsel and Secretary
Nuclear Energy Institute
International Nuclear Law Association
October 8, 2009
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Past, Present, and Future
Presented by:
Title:

Lisa F. Vaughn

Company:

Duke Energy

Associate General Counsel and
Managing Attorney

October 2009

1

“In my view, we cannot hope to significantly
increase the standard of living of the world’s
population without a substantial contribution
from nuclear fission.”

Energy For Our Globe’s People, William S. Lee

x Presented at Global Changes in the Environment: Our
Common Future, Fifth Annual Emerging Issues Forum,
North Carolina State University, February 9, 1990

2

◦
◦
◦
◦
◦
◦

Negative public perception
Cost overruns and schedule delays of 1980s
Cancellation of many planned nuclear units
Average capacity factor of 66%
Average outage length of 3 months
Production costs - ≈3¢/kwh

Despite this grim outlook, the NRC had just
issued new regulations (10 CFR Part 52),
paving the way for the next wave of nuclear
construction.
3

`

Two Steps

1. Construction Permit
2. Operating License

Construction
permit
application
Construction
Hearing

Operating
license
application
Hearing

Operation
4

`

Disadvantages
◦ Two review processes
◦ Two hearing opportunities
◦ Major expenditures required prior to
receipt of operating license
◦ Significant safety issues outstanding
until end of licensing process
◦ Implementation of process
unpredictable
5

◦ Positive public perception
◦ Demonstrated long-term safe operation of
nuclear plants
◦ Capacity factors in 90% range
◦ Refueling outages 20-30 days
◦ Production costs – less than 2¢/kwh

This environment provided the opportunity
to use Part 52.
6

7

`

`

License issued (and significant issues
resolved) before significant capital
expenditures made
Options available in licensing process
provides flexibility and greater opportunity
for certainty

◦ ESP allows applicants to “bank” a site
◦ Plant Parameters Envelope concept allows ESP to be
issued prior to technology selection
◦ Design Certification resolves many technical issues
◦ Can choose to rely only on COL process
8

Site

Permit Holder

Reactor Type

Application
Date

Permit
Issued

Clinton

Exelon

PPE*

9/25/2003

3/15/2007

Grand Gulf

Entergy

PPE*

10/21/2003

3/27/2007

North Anna

Dominion

PPE*

9/25/2003

11/20/2007

Vogtle (includes
Limited Work
Authorization)

Southern Nuclear

AP1000

8/15/2006

8/26/2009

•PPE designates ESP based on "plant parameter
envelope.“

As of September 10, 2009
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Reactor Design

Cert Holder/Applicant

Application
Date

Certification
Date

Advanced BWR

General Electric Nuclear Energy

5/12/1997

System 80+
Advanced Passive 600
(AP600)
Advanced Passive 1000
(AP1000)

Westinghouse Electric Company

5/21/1997

Westinghouse Electric Company

12/23/1999

Westinghouse Electric Company

1/27/2006

Note: Amendment currently
under review

Economic Simplified
Boiling-Water Reactor
(ESBWR)
US Evolutionary Power
Reactor (EPR)
US Evolutionary Power
Reactor (APWR)

GE-Hitachi Nuclear Energy

8/24/2005

Areva

12/11/2007

Mitsubishi Heavy Industries, Ltd.

12/31/2007

As of September 10, 2009
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Site

Applicant

Reactor Type

No. Units

Application Date

Accepted for
Review

ABWR
AP1000

2
2

EPR

1

11/29/2007
1/18/2008
1/25/2008
6/3/2008
1/28/2008
2/25/2008

2007 Applications

South Texas Project
Bellefonte

NRG Energy
NuStart Energy/TVA

Calvert Cliffs

UNISTAR

North Anna
WS Lee III

Dominion
Duke Energy

ESBWR
AP1000

1
2

9/20/2007
10/30/2007
7/13/2007
3/13/2008
11/27/2007
12/13/2007

Harris

AP1000

2

2/19/2008

4/17/2008

Grand Gulf
Vogtle
Summer
Levy County

Progress Energy
NuStart
Energy/Entergy
Southern Nuclear
SC Electric & Gas
Progress Energy

ESBWR
AP1000
AP1000
AP1000

1
2
2
2

2/27/2008
3/31/2008
3/31/2008
7/30/2008

River Bend

Entergy

ESBWR

1

9/25/2008

4/17/2008√
5/30/2008
7/31/2008
10/6/2008
10/30/2008√
11/25/2008
12/2/2008
12/4/2008√

EPR
EPR

1
1

9/30/2008
10/10/2008

12/12/2008√
12/19/2008

AP1000
EPR

2
1

6/30/2009

EPR

1

Victoria County
Fermi
Comanche Peak
Callaway

Nine Mile Point
Bell Bend
Turkey Point
Vicinity of Amarillo

Exelon
Detroit Edison
Luminant Power
AmerenUE

UNISTAR
PPL Generation

Hammett

Florida Power & Light
Amarillo Power
Alternate Energy
Holdings

Utah

Blue Castle Project

2008 Applications

ESBWR
ESBWR
USAPWR
EPR

2
1
2
1

2009 Applications

9/3/2008
9/18/2008
9/19/2008

7/24/2008

12/12/2008√

2010 Applications

TBD

As of September 10, 2009

√

Review suspended
11

`

`

`

`
`

Part 52 segments intended to be sequential,
not concurrent
Interaction with federal and state
environmental agencies not finely tuned
Entire COL process not yet fully
demonstrated
Evolving technical issues
Public expectations regarding policy issues
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`

Determination of Need
◦
◦
◦
◦

`

Integrated Resource Plan
Reliable Cost Estimate
Certificate of Convenience and Public Necessity
Combined Construction and Operating License

Cost Management and Recovery
◦ Tax Incentive Structure
◦ Financing
◦ Cost Recovery

x Project Development Costs
x Construction Work in Progress
x Other
13

Whether we achieve the vision, depends on many variables,
including:
`
`
`
`
`
`
`
`
`
`

Part 52 Implementation
Capital Costs / Cost Recovery / Availability of Financing
Construction Schedule / Budget Compliance
Continued Safe and Reliable Operation of Existing Units
Worldwide
Environmental Regulation/Costs
Energy Alternatives
Demand
Economy
Used Fuel Management
Federal Resource Constraints
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US Regulatory
Overview
Bradley Fewell
Associate General Counsel

October 8, 2009

Discussion Topics
9 Security Regulations
9 Cyber Security Regulations
9 Emergency Preparedness Regulation
9 Work Hours Rule

2

Nuclear Regulatory Commission
9 Headed by five Commissioners appointed
by the President and confirmed by the
Senate for five-year terms.
9 Currently only 3 commissioners, with 2
openings.
• Gregory B. Jaczko (D) - Chairman
• Dale E. Klein (R)
• Kristine L. Svinicki (R)

3

Security Regulations
9 Revised Regulatory requirements issued on
3/27/09
9 Compliance date of 3/31/10
9 Revised design basis threat (DBT) criteria
9 Requires changes to hardware, procedures and
training for security officers
9 Industry implementation efforts coordinated
through NEI
9 Cost estimates exceed $100 million to implement
requirements for Exelon fleet
4

Security Regulations

“The commission is confident
that nuclear power plants
. . . continue to be among
the best-protected private
sector facilities in the
nation.”
-- U.S. Nuclear Regulatory

Enemy of the State Rule –
Licensee not required to
protect against attacks,
including sabotage, directed
against the facility by an
enemy of the United States,
whether a foreign
government or other person
(10 CFR 50.13)

Commission in its 2008 Report on Security
to U.S. Congress, released July 10, 2009.
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Emergency Preparedness Regulations
9 Draft regulations published 5/18/09 for comment
w/final expected by 5/18/10
9 Major changes will impact:
•
•
•
•
•

Updates for evacuation time estimates
Backup alert notification systems
On-shift staffing and collateral duty restrictions
Requirements for emergency response facilities
More realistic training exercises to include security
threats

9 Cost impacts have not been established
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Cyber Security Regulations
9 Cyber Security regulation (10 CFR 73.54) was issued with
the revised security rule on 3/27/09
9 Rule requires development and implementation of Cyber
Security Plans to address threat of cyber attacks
9 Rule requires submittal of Cyber Security Plans by
11/23/09.
• Due to delay in issuance of regulatory guidance, expedited
License Amendment Request review is required

9 Costs to Exelon – large uncertainty
• $15 million to start compliance programs at a minimum
• Potential ongoing expense due to need for added personnel
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Cyber Security Regulations
9 10 CFR 73.54 requires
licensees to provide a high
assurance that digital
computer and
communication systems and
networks are adequately
protected against cyber
attacks, up to and including
DBT

9 Identification of critical
systems
9 Incorporate cyber security
into physical security
program
9 Security controls
9 Defense-in-depth strategies
9 Response and recovery
from cyber attack
9 Process, training, records
8

Cyber Security Regulations
9 NERC developed similar requirements to protect
equipment and systems not regulated by NRC
• Memorandum of Agreement
• Balance of Plant (BOP)

9 FERC mandated compliance with these CIP
Reliability Standards
• Industry thought nuclear facilities exempt because
“facilities” regulated by NRC were exempted from
Standards
• March 2009 FERC Order clarified that BOP is subject
to Standards
9

Work Hours Rule
9 Covered Workers
9 Work Hour Limits
9 Minimum Break
Periods between work
periods
9 Minimum Days Off
• Online
• Outage
• Average Days Off during a
Shift Cycle (6 weeks)

9 Waivers
9 Self-Declaration of
Fatigue
9 Contractors/Vendors
covered by rule
9 Reporting
Requirements
9 Record Keeping
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Work Hours Rule – Current Issues
9 Travel time between work sites
− NRC wants to count most of the travel time to alternate work
locations

9 Potential conflict between Union contracts and
new rules
− Required “effects bargaining” with all unions
− Overtime Issues

9 State laws that may conflict with new federal
regulations
11

Work Hours Rule
9 Compliance Due Date 10/09
9 Final rule published 3/31/08, NRC Reg Guide
5.73 for compliance published 3/20/09
9 Exelon Pilot Project
9 Challenges have come from interpretations of rule
by NRC staff
9 Costs to Exelon to implement
• $3.5 million for software design, implementation,
training
• $9 million annually for staffing additions
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License Renewal: Issues and
Status in the United States
INLA Conference
Toronto, CANADA
October 8, 2009

Kathryn M. Sutton
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Avenue, NW
Washington, D.C. 20004
Ph: 202.739.5738
E-mail: ksutton@morganlewis.com

www.morganlewis.com

Goals
• Explain the Statutory and Regulatory Bases for
Extending Plant Operating Licenses
• Describe the Regulatory Process and Current Status of
License Renewal Efforts in the U.S.
• Highlight Issues That Are the Subject of Litigation and/or
Heightened Regulatory Scrutiny

2

The Statutory and Regulatory Backdrop
• The Atomic Energy Act of 1954, as Amended, and NRC
Regulations Limit the Operating License Term to 40
Years
• 10 C.F.R. Part 54 Defines the Process to Seek an
Additional 20-Year Term(s)
• No Legal Limitation on Subsequent Renewals

• NRC First Promulgated Its License Renewal Regulations
in 1991, and Amended Them in 1995
• It Is Now a Proven and Tested Regulatory Process With a
Significant Degree of Certainty

3

The Statutory and Regulatory Backdrop
(cont’d)
• When NRC Promulgated 10 C.F.R. Part 54 to Allow
Licensees to Renew Operating Licenses, It Established
the Two Principles of License Renewal:
• The regulatory process, continued into the extended period of
operation, is adequate to ensure that the current licensing basis
of all currently operating plants provides an acceptable level of
safety, with the possible exception of the detrimental effects of
aging on certain systems, structures, and components, and
possibly a few other issues related to safety only during the
period of extended operation, and
• Each plant’s current licensing basis is required to be maintained
during the renewal term.
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The Statutory and Regulatory Backdrop
(cont’d)
• NRC Has Prepared Safety and Environmental Guidance
Documents for Preparing License Renewal Applications
• The Generic Aging Lessons Learned (GALL) Report
• The Generic Environmental Impact Statement for License
Renewal (GEIS)

• NRC Estimates that the Review Process Takes
Approximately 30 Months with a Hearing (22 Months
Without a Hearing)

5

The License Renewal Process
Inspection Report
Onsite
Inspection
Activities
ACRS
Review

Safety Review

ACRS Report

Safety
Review
Safety
Evaluation
Report

License Renewal
Application

Environmental
Review

Scoping
Activitie
s

Draft
Supplement to
GEIS

Formal public participation opportunities.
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Comments
on Draft

Hearing
(if any)

Final
Supplement to
GEIS

NRC Decision
On Application

Status of License Renewal in the U.S.
• Renewed Licenses Have Been Issued to 31 Plants (54
Units)
• Nearly 20 License Renewal Applications Currently Are
Under Review
• Several Are Being Litigated Before the Atomic Safety and
Licensing Board or are on Appeal to the NRC
• Mature Process, But
• GEIS Update Pending
• GALL Report Revision Underway
• Continual Input From Industry and Plant-Specific Operating
Experience

• Dynamic In Nature
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Overarching Process-Related Issues
• Scope of Safety Review Is Narrow
• Focus Is on Age-Related Degradation
• Adequacy of “Current Licensing Basis” Largely Outside the
Scope of Review
• Not An Opportunity to Review or Re-define the Plant Design
Basis
• Other Issues Outside the Scope of Review Include Security and
Emergency Planning

• The GEIS for License Renewal Limits the Scope of
Environmental Review
• Absent New and Significant Information, Many Issues Are
Outside the Scope of Review On a Plant-Specific Basis
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Technical Issues
•
•
•
•
•
•
•
•

Metal Fatigue
Flow Accelerated Corrosion
Containment Integrity and Corrosion
Embrittlement
Buried Piping and Tanks
Electrical Transformers
Concrete Structures
Submerged Cables
9

Environmental Issues
• Severe Accident Mitigation Alternatives (SAMAs)
Analysis
• Environmental Justice
• NEPA/Terrorism
• Spent Fuel Pool Leaks/Groundwater Contamination
• Waste Confidence
• Energy Alternatives (e.g., conservation, wind, solar)
• Mitigation Alternatives (e.g., closed cycle cooling)
• Aquatic Impacts
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Other Environmental Permitting Issues
• Water Quality Certification, Section 401 of the Clean
Water Act
• Coastal Zone Management Act
• National Pollutant Discharge Elimination System
(NPDES) Permit
• Various Consultations – e.g., U.S. Fish and Wildlife
Service
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Key Actions for Success
• Identify Issues and Proactively Address Them
• Important to Identify Key Technical and Environmental Issues
Early in the Process
• Understand Regulatory and Other Stakeholder Concerns on Both
the Technical and Environmental Fronts

• Engage Early in State and Other Stakeholder Interaction
(Primarily Environmental)

• Understand and Factor in Industry Operating Experience
and Evolving Regulatory Expectations Throughout the
Renewal Process
• Remember – License Renewal Is a Dynamic, Not Static,
Endeavor
12

Questions
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Morgan Lewis

Managing Nuclear Risks in the
United States
INLA Inter Jura Congress 2009
Marjorie Berger, Esq.
Vice President, Liability Claims
American Nuclear Insurers

American Nuclear Insurers
• ANI is a joint underwriting association of
major U.S. insurance and reinsurance
companies
• ANI’s primary purpose is to provide third party
nuclear liability insurance to U.S. commercial
nuclear risks
• ANI insures every nuclear power plant in the
United States and other facilities that
comprise the nuclear fuel cycle

Price Anderson Act
• The Price Anderson Act (PAA) is the legal
cornerstone for managing nuclear risk in the
United States
• The PAA was enacted in 1957 to encourage the
private development of nuclear power
• The PAA mandated financial protection for
commercial nuclear facilities; encouraged the
development of a private insurance pool; and
established a liability regime for victims of
nuclear incidents

Price Anderson Act
• Key Provisions of the PAA
– Two Layers of Financial Protection
• Primary layer of $375 million in 2010
• SFP layer of $12.2 billion

– Limitation on Liability
• Combined total of $12.6 billion

– Economic Channeling of Liability to Licensees
– Defense Costs Within Limits
– Federal Court Jurisdiction
– Public Liability Action
– Waiver of Defenses for an ENO

Public Liability Actions
• A public liability action is any claim asserting legal
liability arising out of a nuclear incident
• A nuclear incident is any occurrence … causing … bodily
injury, sickness, disease or death, or … damage to
property arising out of or resulting from the
radioactive, toxic, explosive or other hazardous
properties of source, special nuclear, or by‐product
material
• A public liability action is the exclusive federal remedy
for a claim arising out of a nuclear incident

Public Liability Actions
• The majority of federal courts require
plaintiffs who assert claims for public liability
to establish that:
– They were exposed to a dose of radiation greater
than NRC permissible dose limits (duty owed),
– Such exposure can and more likely than not
caused the claimed injury (general and specific
causation), and
– They have a present physical injury or actual
property damage

Public Liability Actions
• To meet this burden of proof, plaintiffs must offer
competent expert evidence of dose and injury
• Complete and accurate plant records are the best
evidence to rebut plaintiffs’ claims regarding dose
• Epidemiological studies on the radionuclide in
issue are the best evidence to rebut plaintiffs’
claims regarding causation

ANI Claims Experience
• Between 1957 ‐2008
– Claims Defended
– Paid Indemnity
– Paid Expense
– Total Paid
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$64.4 million
$243 million
$304 million

ANI Claims Experience
• Three Mile Island (TMI) is the only claim in ANI’s
history involving a significant nuclear incident
• Claims asserted by members of the public typically
involve normal plant operations spanning many years
• Claims asserted by workers typically arise out of an
alleged exposure incident at a plant
• ANI has successfully defended the majority of cases
based on challenges to plaintiffs’ expert evidence on
dose and causation

Recent Cases of Interest
• Groundwater Contamination Cases
– In 2006, multiple lawsuits were filed by area
residents arising out of inadvertent, unmonitored
releases of tritium at the Braidwood Nuclear
Power Station in Illinois
– The plaintiffs in one suit sought to represent a
class of 14,000 people living within a 10 mile
radius of the plant
– The plaintiffs sought damages for loss of use of
property and lost property value due to the stigma
associated with nearby tritium contamination

Recent Cases of Interest
– Those cases raised important and novel legal
issues including:
• What is the applicable standard of care owed by a
licensee in a property damage case?
• What level of tritium contamination constitutes
property damage?
• Do plaintiffs in a public liability action whose properties
have not been directly contaminated with tritium, have
a righty of recovery for solely economic damages?

Recent Cases of Interest
• Rocky Flats Cook Case
– Rocky Flats is a former nuclear weapons facility
located near Denver, CO
– In 1990, area property owners brought a class action
suit alleging government contractors released
plutonium and other hazardous substances which
damaged their property and jeopardized their health
– In a pivotal 2003 ruling, the court held that NRC safety
regulations did not preempt state standards of care in
a public liability action

Recent Cases of Interest
• The court also ruled that Colorado law did not
require plaintiffs to prove that contamination on
their property posed a health risk or otherwise
cause actual damage to establish a trespass claim
• In 2006, a jury awarded plaintiffs $377 million in
damages
• The defendants appealed the verdict and both
ANI and NEI have filed amicus briefs

NEIL Overview
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What is Nuclear Electric Insurance Limited (NEIL)?
 Mutual insurance company with 85 Members
¾ Members must have (or have had) an insurable interest in a nuclear power plant

 Bermuda corporation (established in 1973)
 Licensed as an industrial captive in Delaware


√

 Insurance transactions occur in Delaware
 NEIL subsidiary Nuclear Services Organization (NSO) performs Loss Control and
Claims activities

 “A” rated (Excellent) by A.M. Best
 Dublin based subsidiary - Overseas NEIL Limited “ONEIL” (established in
1999)

2

NEIL Vision and Mission
Vision
NEIL believes nuclear power is a vital energy solution.
We enable nuclear power by embracing mutuality and
pursuing excellence in insurance and loss prevention.

Mission
We fulfill our continuing core responsibility of insuring our
Members’ nuclear risks by:
Maintaining the financial strength to cover two full-limit losses,
Promoting industry risk management and safety practices,
Providing value and equitable treatment, and
Prudently pursuing opportunities that serve the Membership.
3

Governance & Member Involvement
 Board of Directors
¾ 17 members - majority are utility executives from NEIL Member utilities
¾ Chairman - Gale Klappa, Wisconsin Energy
¾ Vice Chairman - David Christian, Dominion Nuclear

 NEIL Leadership
¾ President & CEO - David Ripsom
¾ Vice presidents in six functional areas

 Member Advisory Committees
¾
¾
¾
¾

Members’ Representatives
Insurance Advisory Committee (IAC)
Engineering Advisory Committee (EAC)
Legal Advisory Committee (LAC)
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Insurance Coverage & Programs
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NEIL’s Nuclear Insurance Programs
 On-site accidental property damage and decontamination coverage:
¾ Maximum policy limits of $2.75 billion
 “Primary” program - $500 million; “Excess” program - $2.25 billion

¾ NRC Property Insurance Rule (10 CFR 50.54(w)) requires each reactor
site to maintain a minimum of $1.06 billion of coverage
 Stipulates that following a nuclear accident, insurance proceeds must be
payable first
• for costs associated with stabilization of the reactor
and next,
• for costs associated with decontamination of the reactor and reactor site

 Accidental Outage coverage
¾ Up to $4.5 million per week (following deductible waiting period)
¾ Maximum limit available: $490 million
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Limits Purchased from NEIL as of January 1, 2009
3,500

NEIL Primary

NEIL Excess

NEIL Outage

3,000

US$ Millions

2,500
2,000
1,500
1,000
500
0
Perm. Shutdown
Sites

Operating Sites
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Domestic & International Members
 Expansion of Membership outside the US has been careful and
deliberate
 Plant technology, operations practices, regulatory
environment, etc. all considered when evaluating prospective
new Members
 All Members treated as equitably as possible regardless of
location
¾ Same coverage
¾ Subject to same loss control standards and requirements
¾ Same representation on the various Member committees
8

NEIL Member Insured Plant Locations
 81 nuclear plant sites

 15 shutdown units

¾ 72 - US
¾ 2 - Belgium
¾ 7 - Spain

¾ 14 - US
¾ 1 - Spain

 123 operating units
¾ 104 - US
¾ 7 - Belgium
¾ 8 - Spain
¾ 4 - US fossil

 1 construction unit - US
(Watts Bar - Unit 2)

(Turkey Point & Humboldt Bay)
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Loss Control Program
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Managing Risk - NEIL’s Loss Control Program
 Intended to monitor the conditions at insured facilities to assure that
the risk profile within acceptable risk tolerance levels and is
reasonably consistent across the Membership
 Basic premise - each insured plant should present approximately the
same level of risk to NEIL
 Minor differences in risk reflected through premium adjustments
(penalties & credits)
 Loss Control Program developed by NEIL Members’ Engineering
Advisory Committee (EAC)

11

Loss Control Program (Cont.)
 Loss Control Standards
¾ Consensus Standards developed and periodically revised by the
Members’ Engineering Advisory Committee (EAC)
¾ Two types of requirements
 Mandatory, all plants expected to meet (“SHALL”)
 Desirable, but not mandatory (“should”)

¾ Principal focus in two areas
 Property/Fire Protection issues
 Boiler & Machinery issues (B&M)
¾ Primarily address balance-of-plant (non-nuclear) areas
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Loss Control Program (Cont.)
 Plant Evaluations
¾ At least one evaluation in each area (fire/property and B&M) per year
¾ Verify continuing compliance with NEIL Standards
¾ Identify changes in conditions
¾ Support the underwriting process
¾ Also utilize information developed by others (NRC, INPO, WANO,
OSART, etc.)
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Claims
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Member Nuclear Claims Through 12/31/08
 315 claims filed since 1973
 192 claims paid
 Over $1 billion in property damage and accidental outage claims
paid
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Largest NEIL Claims
 $180 million as of Sept; 2008 turbine failure and damage
(D. C. Cook)
 $183 million; 1993 turbine failure and resulting damage (Fermi)
 $173 million; 2004 hurricane damage (St. Lucie)
 $144 million; 1992 hurricane damage (Turkey Point)
 $103 million; 1982 thermal shield damage (St. Lucie)
 $89 million; 1991 turbine failure and resulting damage Salem)
 $55 million; 2002 turbine/generator damage (San Onofre)
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Support of New Plant Initiatives
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Builders’ Risk Insurance Program Development
 Task force from the Members Insurance Advisory Committee
(IAC) formed to consider NEIL’s potential role during
construction of new plants
¾ NEIL did provide coverage during construction of current fleet

 Basis for NEIL involvement during construction phase of
new plants
¾ Natural extension of mission to support the industry
¾ NEIL will ultimately provide coverage when plants are commissioned
¾ Strong desire to avoid coverage gaps during transition from
construction phase to operations phase
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Builders’ Risk Insurance Program Development (Cont.)
 Significant activities to date:
¾ Ongoing meetings/interface with Members who have filed COL
applications
¾ IAC task force has developed a reasonably final draft of a policy form
and program structure
¾ Ongoing meetings with potential commercial insurance market
participants
¾ EAC has developed loss control standards addressing construction
risks
¾ Technical meetings continue with vendors, AE firms, and EPC
contractors
¾ Reviewing design certification documents for the various plants being
considered
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Builders’ Risk Insurance Program Development (Cont.)
 Next steps:
¾ Develop a premium rating program for the builders’ risk insurance
¾ Present the proposed builders’ risk insurance policy and program
structure to the full Insurance Advisory Committee for consideration
in October
¾ Continue to define the role and involvement of commercial market
participants
¾ Recommendation on new builders’ risk insurance program to NEIL
Board in December

 Goal is to complete NEIL’s builders’ risk program well
before it will be needed
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Summary
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NEIL - Since Inception in 1973 (thru 12/31/08)
 Net earned premiums:

$6.0 billion

 Total claims paid:

$1.8 billion

 Total distributions to Members:

$5.8 billion

 Surplus at 12/31/08:

$3.1 billion
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Rapport par le Président à l’Assemblée
Générale sur les Activités de l’Association
Stanley Berger – Président, INLA /AIDN & CNLO
novembre 2007 - octobre 2009 [abrégement}

Conformément à l’Article 15 des Statuts de l’AIDN, j’ai le plaisir de vous soumettre le
rapport du Conseil d’administration sur les activités scientifiques et administratives de
l’Association au cours de la période allant de novembre 2007 (Congrès Nuclear Inter Jura
à Bruxelles) au 5 octobre 2009.
Durant cette période, le Conseil d’administration s’est réuni le 4 décembre 2007 (Bruxelles),
le 11 avril 2008 (Toronto), le 6 juin 2008 (Bruxelles), le 12 janvier 2009 (Bruxelles), le
1 juillet 2009 (Berlin) et le 5 octobre 2009 (Toronto). Parmi les questions traitées par le
Conseil figurent les points suivants :
1. Préparation du Congrès Nuclear Inter Jura à Toronto.
Les discussions ont notamment porté sur les droits d’enregistrement et l’aide susceptible
d’être accordée à certains participants, ainsi que sur l’équilibre à assurer entre les sujets
d’intérêt particulier pour les membres européens, nord-américains, des pays émergents et
autres. La continuité avec les objectifs généraux de l’AIDN a été préservée par la présence
du Secrétaire Général lors de réunions importantes de programmation tenues le 21
novembre 2008 à Montréal, avec la participation de membres de l’Argentine, l’Allemagne,
l’Espagne, la Belgique et les Etats-Unis, et à Toronto le 30 mars 2009.
Au nombre des thèmes alors mis en avant, on trouve :
1) Le New Build et les questions juridiques se rapportant aux contrats, à la com		 pétition et à la réglementation ;
2) Le maintien de l’intégrité des autorités réglementaires …
3) La consultation et l’accès du public à l’information
4) La garantie de l’approvisionnement en combustible des pays en développement
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non signataires des accords de non-prolifération.
5) L’accès à une bibliographie des traités et conventions sur la sécurité nucléaire;
6) La responsabilité des producteurs de déchets vis-à-vis des générations futures
ainsi que leur obligation de traiter et stocker leurs déchets sur le territoire national.
Le Canada souhaitait également que son expérience originale en matière de consultation
des populations indigènes et concernant la réglementation de l’exploitation des sources en
uranium soit confrontée à celle de pays tels que la Russie et l’Argentine.
Le Comité d’organisation canadien a par ailleurs opté pour un programme plus souple
en permettant à ceux des congressistes intéressés de participer à des sessions séparées
dans une salle voisine. Lorsque le ralentissement de l’économie mondiale s’est fait sentir,
le contrat avec l’Hôtel Four Seasons a pu être renégocié afin d’obtenir une réduction
supplémentaire du prix des chambres (de l’ordre de 75 CAD par nuit).
2. Le choix concernant le Congrès Nuclear Inter Jura de 2011.
Au terme de la conférence de Bruxelles en 2007, un délégué coréen avait exprimé son
intérêt pour organiser le Congrès de 2011 mais cette initiative suivie par le Secrétaire
Général n’a finalement pas aboutie. Certains membres du Conseil ont évoqué l’idée de le
tenir au Royaume-Uni mais le membre britannique du Conseil, Alvin Shuttleworth, ainsi
que d’autres membres du Royaume-Uni, ont conclu que le moment n’était pas venu. En
revanche, la Roumanie a fait part de son intérêt à ce sujet. Lors de la réunion du Conseil
de janvier 2009, Lucian Biro, Directeur de la Commission de réglementation nucléaire
de Roumanie, accompagné de Bogdan Moisii, Conseiller Juridique de la Commission,
sont venus exposer leur proposition devant le Conseil. Ce dernier a été favorablement
impressionné par la participation active de la Roumanie aux travaux de la communauté
nucléaire juridique internationale, la qualité de son encadrement juridique et par son
expérience dans l’organisation de grandes réunions internationales. Le Conseil a donc émis
sans attendre un avis positif, dans l’idée que cela favoriserait la rapide mobilisation des
diverses autorités nationales concernées. Le membre roumain du Conseil, Vlad Chiripus, a
été désigné Vice-président, en charge de la préparation du Congrès de l’AIDN en 2011.
3. Candidatures éventuelles pour le Congrès de 2013.
Les perspectives envisageables concernent la Russie, des pays asiatiques et le RoyaumeUni. Le Professeur Nomura, membre du Conseil, a offert d’étudier la possibilité d’organiser
le Congrès au Japon.
4. Administration de l’AIDN.
i. Régionalisation et modes de participation.
Canada
Dans la perspective de l’organisation du Congrès 2009, une section canadienne a été
créée en janvier 2008 sous la forme d’une association sans but lucratif de droit canadien:
Canadian Nuclear Law Organization (CNLO). Celle-ci compte désormais plus de
cinquante membres à travers le Canada, émanant de cabinets juridiques, de l’industrie
nucléaire et de l’assurance, de l’administration et de l’organisme de réglementation … Les
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membres de CNLO ont à présent adhéré à l’AIDN, augmentant ainsi la représentation
canadienne de 500 %. L’une des contributions significatives de CNLO à l’AIDN est son
site web. Ontario Power met à disposition un webmaster, ce qui permet de mettre le site à
jour des développements importants dans le domaine juridique, principalement au Canada
mais aussi dans le monde. Le programme du Congrès de l’AIDN est également disponible.
Le compte rendu et les présentations lors des réunions de CNLO de même que les
contributions canadiennes aux réunions des groupes régionaux de l’AIDN (par exemple,
la Section allemande) sont réservés aux seuls membres. Ce site comporte également des
liens avec ceux des organisations réglementaires canadienne et américaine, de l’AEN et
de l’AIEA, de l’AIDN, du Nuclear Energy Institute à Washington, de l’Organisation
canadienne de gestion des déchets nucléaires et de certaines compagnies nucléaires
d’électricité. Ce système de communication électronique entre une section régionale et
l’ensemble de la communauté de l’AIDN pourrait servir de modèle pour le développement
futur de nouvelles organisations régionales et pour renforcer celles qui existent déjà. Alors
que le propre site de l’AIDN gagnerait à disposer de son propre webmaster et s’accommode
de deux sous-sites distincts, l’un servant de forum pour échanger des informations et l’autre
dédié aux annonces importantes, l’Association gagnerait à la mise sur pied d’autres sites
régionaux et à l’échange des compte rendus émanant d’importantes conférences régionales
sous l’égide de l’AIDN telles que celle qui s’est tenu à Berlin sur la responsabilité nucléaire,
le 30 juin et le 1er juillet 2009.
Un nouveau et heureux développement est la création d’un site web dédié au Groupe de
travail 3 (www.inlawg3.co.uk), sur l’initiative de Paul Bowden de Freshfields, UK. L’enjeu
est de rapprocher les juristes actifs dans le secteur nucléaire dans les périodes inter-congrès,
sur le modèle de ce qui se pratique déjà entre les membres des Groupes 1 et 5.
Belgique
La Brussels Nuclear Law Association (BNLA) a au cours de ces deux dernières années
maintenu des liens étroits avec l’AIDN, suite au Congrès de 2007, et a renforcé ses
contacts avec la Commission européenne sous la forme de débats et autres réunions. Un
séminaire est notamment prévu au printemps 2010 sur la responsabilité civile nucléaire
internationale. A signaler également la participation de BNLA au Forum européen sur
l’énergie nucléaire.
Autres sections régionales de l’AIDN.
En 2009, des propositions émanent notamment de l’Italie et de l’Inde, de créer de nouvelles
sections régionales ont été enregistrées. Les Sections existantes en Allemagne, Afrique du
Sud, Espagne, Finlande, France, Royaume-Uni ont continué de tenir régulièrement des
réunions consacrées à des aspects du droit nucléaire et destinées à leurs membres.
Evolution de l’adhésion à l’AIDN.
… Le nombre des membres de l’Association dépasse désormais les 600 membres.
5. Groupes de travail.
Entre les réunions du Conseil d’avril et juin 2008, deux nouveaux Groupes de travail ont
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été constitués : l’un sur le thème du New Build, sous la direction de Paul Bowden ; l’autre
sur la Sécurité Nucléaire, présidé par Carl Stoiber. Ce dernier tenu sa réunion inaugurale
à Bruxelles, le 5 juin 2008, avec un nombre élevé de participants. D’autres réunions ont
suivi en octobre 2008 à Vienne et en janvier 2009 à Bruxelles.
Les deux nouveaux Présidents ont exposé leur plan de travail d’ici le Congrès de 2009
devant le Conseil. De son côté, Paul Bowden a rencontré en août 2008 et avril 2009
les membres du Comité canadien sur le programme New Build, et il a entretenu une
correspondance étroite avec de nouveaux membres dans les pays suivants : Etats-Unis,
Allemagne, France, Espagne, Royaume-Uni et les pays Nordiques. A cela s’ajoute le
site web déjà mentionné. Le Groupe sur la Responsabilité Nucléaire a été réorganisé en
2008 en deux sections, l’une animée par Natural Resources au Canada et l’autre par Julia
Schwartz (AEN). La Président a apporté sa contribution à ce Groupe en organisant une
réunion tenue à Toronto le 8 février 2008, à laquelle ont participé 25 personnes émanant
du Canada, des Etats-Unis et de la France. La réunion a porté sur la Convention sur la
réparation complémentaire des dommages nucléaires ainsi que sur les développements
dans ce secteur au Canada et aux USA. Les deux Groupes de travail qui se sont montrés
les plus actifs demeurent néanmoins celui de la Réglementation et la Sûreté, et celui sur la
Gestion des Déchets Radioactifs, présidé respectivement par Ludo Veuchelen et Mariano
Molina. Ces Groupes se sont réunis quatre fois par an et ont produit des comptes rendus
détaillés de leurs travaux. A la différence des Groupes précédents, leurs activités ne se sont
pas bornées à la préparation du prochain Congrès.
Les Groupes de travail constitués par le Conseil d’administration sont les suivants :
Groupes de travail
N° 1 Réglementation et sûreté
N° 2 Responsabilité nucléaire et assurance
					
					
N° 3 New Build
N° 4 Radioprotection (présentement non actif )
N° 5 Gestion des déchets radioactifs
N° 6 Sécurité Nucléaire

Présidence
Ludo VEUCHELEN
Julia SCHWARTZ
David McCAULEY
Brenda MACKENZIE
Paul BOWDEN
Florence TOUITOU-DURAND
Mariano MOLINA
Carl STOIBER

Le Conseil a été tenu informé des activités de ces Groupes au moyen de la participation
du Coordinateur scientifique à la plupart de leurs réunions et par le compte rendu de
leurs réunions, ainsi que par les présentations verbales des Présidents lors des réunions du
Conseil en juin 2008 et janvier 2009.
6. Secrétaire Général.
Patrick Reyners a combiné les fonctions de Secrétaire Général et de Coordinateur
scientifique de l’AIDN au cours des deux années écoulées. Il a été invité par le Président, les
Vice-présidents Marc Léger et Marc Beyens, ainsi que par Vlad Chiripus, Vice-président en
charge de l’organisation du Congrès 2011, à exercer un mandat supplémentaire (2010-2011).
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Parmi les tâches confiées au Secrétaire Général, on notera :
::
		
::
		
::
		
::
		
::
		
		
::
		
		
::

Une mission de conseil auprès du Comité du programme du Congrès de Toronto
sur la programmation et la politique générale des congrès de l’AIDN.
La préparation et la diffusion de l’Annuaire de l’AIDN et de Bulletins d’informations dont la rédaction est assurée par le Président et le Secrétaire Général.
L’organisation et le compte rendu des réunions du Conseil d’administration et
de l’Assemblée Générale (en collaboration avec le Président).
La collecte des cotisations, la gestion des adhésions et la mise à jour de la liste
des membres.
Le suivi des demandes émanant du Président et des membres du Conseil concernant l’administration de l’Association, et la liaison entre ces organes et les
membres de l’Association.
La liaison avec les activités des Groupes de travail de l’AIDN et les sections
régionales ainsi qu’avec d’autres organisations actives dans le domaine du
droitV nucléaire (AEN, AIEA, Commission européenne, …)
Les contacts entre l’AIDN et le monde extérieur.

Dans l’accomplissement de sa mission d’administration de l’Association, le Secrétaire
Général a été aidé efficacement par Mme Brigitte Helderweirt, à Bruxelles.
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Report by the INLA President to the
General Assembly relating to the
activities of the Association
Stanley Berger – INLA & CNLO
novembre 2007 - octobre 2009 [abridged}

Pursuant to article 15 of the Statutes of the Association, I am pleased to submit to you
the report of the Board of Management relating to the scientific and administrative
activities during the period from November 2007 (Nuclear Inter Jura 2007 in Brussels )
to 5 October 2009.
During this period, the Board of Management met on December 4, 2007 (Brussels),
April 11,2008 (Toronto), June 6, 2008 (Brussels), January 12, 2009 (Brussels), July 1, 2009
(Berlin), October 5, 2009 (Toronto). Amongst others, the Board addressed the following
questions at its meetings:
1. Preparation of the Toronto Nuclear Inter Jura Conference
Discussions included registration fees, subsidizing certain delegates , ensuring a balance
between topics of concern primarily in Europe, North America , developing countries
and elsewhere. Continuity with the overall objectives of INLA was maintained by the
presence of INLA’s Secretary General at key programming meetings in Montreal on
November 21st, 2008 where INLA members from Argentina, Spain, Germany, the U.S.
and Belgium were also in attendance and March 30, 2009 in Toronto.Topics which were
encouraged for inclusion in the programme included 1) new build and the legal issues
related to contract, competition and regulation; 2) maintaining the integrity of regulatory
authorities; 3) public consultation and public access to information : 4) guaranteeing
fuel supply for developing countries which were not signatories to the non-proliferation
treaties; 5) obtaining a bibliography of treaties and conventions on nuclear security ;
6) waste generators’ responsibilities to future generations and to process and sustain
their waste within their own borders. Canada wished to have its unique experience with
aboriginal consultation added to the public consultation agenda and uranium regulation
was seen as a Canadian speciality shared with countries like Russia, and Argentina.
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The consensus from the Canadian Organizing Committee was to retain the flexibility
of having more detailed sessions for those interested by having breakaway sessions in an
adjoining conference room from time to time. When the global economy began to decline
the Hotel contract was re-negotiated to obtain reduced room rates ($75 cdn reduction
per night).
2. Choice for a 2011 Nuclear Inter Jura Conference
Initially, at the end of the Brussels conference in 2007, a South Korean attendee had
expressed an interest in hosting the 2011 Congress, but this interest was not followed up
upon by South Korean members and representatives even upon repeated inquiry from
INLA’s Secretary General. Some members of the Board also entertained inviting the United
Kingdom to host the next Congress, but the U.K. Board member, Alvin Shuttleworth , and
other U.K. members consulted considered that the timing wasn’t ripe for holding the 2011
Congress in the U.K. Romania, by contrast showed a keen interest in hosting for 2011.
At the January 2009 Board meeting, the Acting Director of Romania’s Nuclear regulatory
authority, Lucian Biro, accompanied by that authority’s legal advisor, Bodgan Moisii,
addressed the INLA Board. The Board was impressed with Romania’s active participation
in the international nuclear legal community, its developed domestic nuclear laws and its
track record for organizing and hosting large conferences. It accepted Romania’s offer
without further delay on the basis that this would facilitate early commitment of the
various Romanian authorities concerned. Romanian Board member Vlad Chiripus was
then elected Vice-President in charge of organizing the 2011 INLA Congress.
3. Discussion of Venues for 2013
Suggestions included Russia and Asian countries as well as the U.K. Board member
professor Nomura offered to discuss with colleagues holding the conference in Japan.
4. Management of INLA:
ii) Regionalization & Membership Patterns
Canada
With the 2009 Inter Jura being held in Canada , a Canadian Regional INLA was formed
in January 2008, incorporated as a not-for profit organization under Canadian Law under
the name of the Canadian Nuclear Law Organization (CNLO). Comprised of lawyers
from private law firms, nuclear energy utilities, the government, the Canadian regulator,
the insurance industry, nuclear designers and engineering firms, membership has increased
since then to over fifty persons from across Canada. These members have also now joined
INLA thereby increasing Canada’s representation by 500%. One of the key contributions
of the CNLO to the International Association has been its website. Ontario Power has
provided the CNLO with a webmaster which allows it to constantly update the site to
provide important legal developments, chiefly in Canada, but elsewhere in the world as well.
The up- to -date INLA Conference Agenda is also available for everyone to view on line.
The site provides exclusively to its members, minutes and presentations from meetings of
the CNLO and Canadian contributions to other Regional INLA Groups (e.g. Germany).
Finally, links are provided to the Canadian and American nuclear regulators’ websites, the
NEA, IAEA , INLA , the Nuclear Energy Institute in Washington, the Canadian Nuclear
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Waste Management Organization and some of the Canadian nuclear utilities. At the same
time, INLA has links to the Canadian website. This level of electronic communication
between a regional organization and the INLA worldwide presents a model for future
development of new Regional organizations and the strengthening of current ones.
While INLA’s own website has suffered from not having a permanent webmaster and
two separately supported sites – one a forum for exchanging information and another for
major announcements, INLA will benefit from the formation of other regional sites and
display of the minutes on such regional sites from significant regional INLA Conferences
like the German Regional Conference held June 30-July 1st 2009 in Berlin, on Nuclear
Liability. A very recent and welcome development has been the creation of a Working
group website for International Trade and New Build at www.inlawg3.co.uk. The site was
the idea and the creation of Paul Bowden at Freshfields in the U.K. If nothing else, it
makes the distance between lawyers practising in the nuclear law field that much closer.
However, I’m confident that it will further ensure, as is already the case with the Working
groups on Nuclear Waste and Regulation and Safety that INLA members are connected
to one another in between Congresses.
Belgium The Brussels Nuclear Law Association (BNLA) has, in the past two years, maintained close links with INLA following its hosting of the 2007 Congress and increased
its links with the European Commission through collaborative lectures and workshops,
a seminar planned on international nuclear liability for the spring of 2010, participation
in the Eurpean Nuclear Energy Forum and the addition of the Commission’s Cabinet
member for Energy, Roland Kobia to the BNLA Board of Management.
Other Regional INLA Associations In 2009 there have been requests to create new INLA
Regional Associations in India and Italy . Established INLA Regional Associations in
France, Germany, the U.K., Spain, Finland and South Africa have continued to host
regular meetings on nuclear law subjects of Regional interest to its members.
Membership Patterns
The membership of the Association has reached 599 as of 12th August 2009
5. Working Groups
Between the April and June 2008 Board meetings two new working groups emerged:
New Build under the chairmanship of Paul Bowden and Nuclear Security under the
chairmanship of Carl Stoiber who held his inaugural meeting of the working group in
Brussels on June 5, 2008. The turnout was very positive and subsequent meetings have
been held. Both new Chairs appeared before the Board on the 6th of June 2008 to map
out their plans leading up to the 2009 Congress. Both Working Groups have been active
with Paul Bowden meeting the Canadian New Build Program Committee in August
of 2008 and April 8, 2009 in Toronto. Paul also connected by phone and e-mail and in
addition to Canada acquired members from France, the U.S. the U.K., Spain , Germany
and Scandanavia. Most recently as indicated above he also established a Working Group
3 website which promises to bring ,members closer together between Congresses. The
Nuclear Security Working Group led by Carl Stoiber, in addition to its first meeting in
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June 2008 had subsequent meetings in Vienna in October 2008 and another meeting in
Brussels in January 2009. The Nuclear Liability Group was reorganized with Canadian
(Natural Resources Canada ) and NEA ( Julia Schwartz) leadership, in 2008 . The President
added to the activity of this group by chairing a session in Toronto on February 8, 2008.
The meeting included 25 Canadian, American and French INLA members meeting in
person and teleconferencing to discuss the Convention on Supplementary Compensation
and legal developments domestically in the U.S. and Canada. By far, however the the two
most active Working Groups continued to be the Regulation and Safety Working Group
and the Nuclear Waste Group. These groups held at least 4 meetings per year and have
detailed minutes of their activities. Unlike the other three active working groups, their
activities are not exclusively confined to the prepartion for the next Congress.
The Working Groups established by the Board of Management currently stand as follows:
Working Groups		
N°1 Safety and Regulation
N°2 Nuclear Liability and Insurance
					
					
N°3 New Build
N°4 Radiological Protection (inactive)
N° 5 Waste Management
N° 6 Radioisotopes
N° 6 Nuclear Security

Under the chairmanship of
Mr. Ludo VEUCHELEN
Mrs Julia SCHWARTZ
David McCauley
Brenda Mackenzie
Paul Bowden
Mrs Florence TOUITOU
Mr. Mariano MOLINA
Disbanded
Carl Stoiber

The Board has been informed of the activities of these Working Groups through the presence of the Scientific Coordinator at most meetings of each Working Group and through
the minutes of their meetings and more formal verbal reports by the Chairs to the Board
of Management in June of 2008 and January 2009.
6. The Office of Secretary General
Mr. Patrick Reyners combined the function of Secretary General with that of Scientific
Coordinator of INLA. Mr. Reyners was asked by the current INLA President, Vice
President Leger, the immediate past INLA President Beyens and the Vice President of
the 2011 INLA Organizing Committee, Vlad Chirpus, to continue in this dual role for
the 2009-2011 term. During the past two years Mr. Reyners has,
::
		
::
		
		
		
::
::
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advised the programming Committee for the Canadian Inter Jura on programming
matters and the INLA expectations for the conference ;
co-operated and organized meetings with other legal or scientific bodies active
in the same field (IAEA, NEA and the European Commission, International
School of Nuclear Law in Montpellier, University of Dundee,…), as well as
with the other WGs on subjects of common interest;
distributed Newsletters drafted by the President and the Secretary General;
prepared the convening, the organisation and the keeping of the minutes of the

		
		
::
::
		
		
		

Board meetings and General Assembly (in collaboration with the President and
the Secretary General);
Coordinated collection of the membership fees;
Attended to the requests and requirements of the President and the Members
of the Board of Management in the management of the Association; it also acted
as a link between the President and Members of the Board and between the
Board and the Members.
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NOTES FOR COMMENTS BY THE HONOURABLE DONALD J JOHNSTON
TO:
THE INTERNATIONAL NUCLEAR LAWYER’S ASSOCIATION
TORONTO, OCTOBER 8TH, 2009
NUCLEAR ENERGY AND GEO ENGINEERING---A LIKELY SCENARIO
It is an unexpected pleasure for me to be with you this evening and to substitute
for my friend Jean Chretien as the dinner speaker.
Some of you may know that I have been and continue to be a strong advocate of
nuclear energy for a number of reasons.
My interest dates to my early years growing up in the wake of WWII and the
horrors of Hiroshima and Nagasaki, when one would have expected a huge anti
nuclear movement to have emerged. Quite the contrary.
In my youth, Eisenhower’s “Atoms for Peace” was the dream of the future. The
commentary in the New York Times of August 15th, 1955, referring to a major
scientific conference in Geneva states “Thanks to Nuclear energy, for the first
time, man is assured of virtually unlimited supply of energy.” This was seen as a
global energy nirvana, not limited to the developed nations!
The promise of unlimited energy excited us…and this was a generation before
the challenges of green house gas emissions, global warming and all the horrific
consequences which could follow, were even contemplated.
That being said, my reading on this subject of the green house effect (which has
been considerable), brought some surprises.
How many of us realize that the potential greenhouse effect of CO2 emissions
was identified over a century ago by Swedish Chemist Svante Arrhenius. Did
anyone listen?
And when the UN Conference gathered in Stockholm in 1972 and the issues of
global warming were discussed and the concerns expressed…did anyone listen?
Then again, at the earth Summit in Rio in 1992 it was all repeated and amplified.
Did anyone listen?
I attended and addressed the 1997 UN conference in New York…all fears about
global warming were expressed together with declarations of great intentions to
act. Did anyone listen?

Then Kyoto, with targets established to limit greenhouse gas emissions (GHGs),
Canada being a signatory. This country, Canada, undertook to reduce its GHG
emissions by 6% from 1990 levels. You know what? Canada has increased its
emissions by at least 26-29% above its levels at the time of Kyoto. So it is well
beyond 35% in meeting its obligations.
Obviously, there remains on this issue of climate change a big difference
between hearing and listening, and more important, acting, as Canada has so
well demonstrated.
Now as the world approaches the Copenhagen conference there appear to be
more listening and perhaps more political will to act, but in my opinion it is too
late. The challenges are simply too great and the international political
complexities too many for the world to come to grips with.
Yes, there will once again be ringing declarations and political platitudes will
probably attain new heights…but the world is on a path to greater and greater
accumulations of GHGs which will probably reach over 700 parts per million
(ppms) in this century. That is the International Energy Agency’s (IEA) 2008
reference scenario of “business as usual.”
Perhaps it will be less with some mitigation, but we will certainly surpass the
target of 450 ppms, but “political correctness” will inhibit many from publicly
acknowledging that reality.
I predict that Copenhagen declarations will make many happy, especially NGOs
active in the area, thinking that the challenge has been met. But declarations of
good intentions, or even duly signed conventions, will do nothing to confront the
global environmental problems which lie ahead unless these undertakings are
implemented. History (and the Canadian experience with Kyoto) certainly
supports this conclusion.
We know that the International Panel on Climate Change (IPCC) tells us that 450
ppms will bring warming of 2 degrees centigrade with serious consequences for
much of the world. We are now fast approaching 400 ppms.
Floods, droughts, more hurricanes, tornadoes, typhoons, ice storms, rising sea
levels await us, as well as massive migrations from distraught regions largely in
the developing world….but to where?
We are told that every increase in ppm above 450 ppm only exacerbates these
problems and could even bring us to a tipping point where abrupt climate change
could occur, especially if Ocean conveyor belts such as the Gulf Stream
suddenly alter their courses.
Let me be philosophical for a moment.

Do we really truly care about the consequences of global warming enough to
marshal the political will to act? I am pessimistic.
My Prime Minister Pierre Trudeau once asked me during a discussion of
environmental challenges in the early 1980s…“Does the future have a
constituency?”
I replied that I hoped so. That is what this climate change debate was and is all
about. Or is it?
How deep is that constituency? How many generations of descendants are we
concerned about? Our children, and yes our grandchildren, and then?
I leave that question with you, but it is important as we look at sustainable
development defined as development “which meets the needs of the present
without compromising the ability of future generations to meet their own needs.”
Despite my cynicism concerning the likelihood of any meaningful break-throughs
at Copenhagen….and we will not know for some years as to whether any
engagements, like that of Canada’s at Kyoto are being honoured, I am not
without hope for saving the planet from the worse case scenarios suggested by
the International Panel on Climate Change (IPCC). How will that come about?
The IEA just this week published excerpts from its 2009 World Energy Outlook
saying effectively “yes we can.”
Here is an excerpt from the foreword by the Executive Director of the UNFCCC:
“Continuing current energy policies would have catastrophic consequences for
climate…this is a unique opportunity, but we need to act now; delay increases
cost and drastically reduces the likelihood of stabilization at 450 ppm ever being
achieved, let alone anything below this concentration level…the transition is
challenging and requires actions in all countries, but it is doable.”
I am tempted to quote the late Lewis Mumford when presented with certain
scenarios…“I am optimistic about the possibilities; pessimistic about the
probabilities.”
I do not believe that “it is doable” and that we will succeed in controlling the
earth’s temperature through trying to restrict GHG emissions to 450, 550 or
beyond through a series of unenforceable conventions.
I believe we should try, because any mitigation, however minimal, will reduce the
cost of adaptation in the long run.

In that longer term I believe that our answer lies in technologies and especially, a
recognition that nuclear energy must play a central role in global base load
energy.
There are many who will disagree. In my view they are well intentioned but
politically perhaps naïve.
I read all sorts of approaches to limit GHG emissions which in my view are totally
unrealistic in the world of “realpoltik.”
Within the short time frames we face, if the IPCC is correct, we will not cover the
world with wind mills. We will not supply the world with solar energy by covering
an area half of the state of Texas with solar panels.
Geo thermal and wave technology are all promising but the reality is that we will
live with fossil fuels for at least the next 50 years and perhaps beyond.
Conservation and efficiency are also important but there is no guarantee that at
the individual level they will reduce energy consumption and may often
encourage more diversified uses of costs saved.
At one time I was an enthusiastic supporter of carbon capture and sequestration
(CCS) so that we could have sustainable fossil fuel energy.
In some ways I still am, but I see the cost and the challenge of international
coordination for a planetary approach as awesome. I do not see it as a serious
prospect in the near term. Without a global approach industries where it is
imposed, they will not be competitive with those who operate with laissez faire
fossil fuels markets.
Where does this leave us?
Well, we have the IEA’s “possible” scenario and it would be wonderful if it proves
to be realistic.
I am very doubtful.
Why are we not massively investing in nuclear energy, the only proven
technology which does not produce significant GHG emissions?
Listen to one of the great scientists and leading environmentalist of our time,
James Lovelock originator of the famous GAIA concept, as he concludes in the
preface to the book…“Environmentalists for Nuclear Energy”:

“I hope that it is not too late for the world to emulate France and make nuclear
power our principal source of energy. There is at present no other safe practical
and economic substitute for the dangerous practice of burning carbon fuels.”
Had the world embraced nuclear energy as a source of electrification as France
did where over 80% of electricity is of nuclear origin, we would not be faced with
global warming and climate change today.
This global challenge of climate change, which is diverting billions of dollars from
other pursuits such as poverty reduction and medical research, should never
have taken place had it not been for those who opposed the development of
nuclear energy and had an undue influence on public policy.
They have used scare tactics to frighten the public and politicians and they have
much to account for.
Contrary to their declared objectives, they have in fact condemned the
developing world to a future of fossil fuel development.
Some, such as Patrick Moore, a founder of Green Peace, now recognizes the
grave error that his NGO and others committed in opposing nuclear energy. He is
now a strong proponent of nuclear energy. But it is too late I believe for nuclear
energy to recover the lost ground of decades of rejection except in a few
countries.
Here is the current situation:
In 2006, nuclear energy furnished 16% of the world’s electricity and 23% in
OECD countries.
In mid 2008, there were 439 nuclear plants operating in 30 countries.
France, Japan and the United States have 57% of the world’s nuclear generating
capacity.
The NEA looking forward has low and high scenarios.
Even under the high scenario the NEA estimates that the nuclear share of global
electricity would only rise from 16% today to a high of 22% IN 2050. But it
suggests that the world could construct nuclear power plant at a greater rate and
exceed those percentages.
The stark reality is that fossil fuels will still dominate for many years.

The world is caught up in a dilemma…trying to arrest or slow down GHG
emissions, especially CO2 which stays in the atmosphere for up to 100 years;
trying to develop other renewable energy sources and at the same time, meeting
the energy needs of billions of people who have been living in poverty in the
developing world; many of them have access to ample supplies of fossil fuels,
especially coal, needed for economic development and the reduction of
unimaginable poverty.
They will burn that coal to generate electricity. CO2 emissions will increase, and
as the planet warms we are told that other GHGs such as methane will also
escape from the Arctic’s melting tundra.
A pretty sombre picture.
There may be a way out of this dilemma but it will also be controversial, namely,
geo engineering.
There has been increasing discussion of this option in the press and in the
scientific community but for those of you not familiar with it the concept is simply
to spray particles into the atmosphere which will reflect back a higher percentage
of the sun’s rays so as to reduce the temperature of the earth.
Reference is often made to the Pinatubo volcanic eruption a few years ago
where the ash spewed into the atmosphere had precisely such a measurable
impact. The reflective quality of the earth is called the albedo effect and as CO2
and other greenhouse gases accumulate in the atmosphere the albedo effect is
reduced and less of the sun’s warmth is reflected back with a concomitant rise in
the earth’s temperature: the greenhouse phenomenon.
I foresee a situation about ten years from now where the world will be warming,
the new targets for GHGs set in Copenhagen will be ignored by many big
emitters as they have in the past and desperation will force the world to consider
reducing the penetration of the sun’s rays through such geo engineering.
Initial studies show it to be relatively cheap and probably effective…and it can be
temporary. In other words, using an aerosol to keep out the sun can probably be
managed while other forms of energy mature to replace fossil fuels. During that
period, CO2 would continue to pollute the atmosphere and acidify the oceans.
There is always a trade off, and that trade off would provide a major incentive to
replace fossil fuels.
That last resort, geo engineering, or at least its serious consideration, might also
provide an incentive to move massively to nuclear energy and renewable energy.
We might even find the world benefiting from that with that elusive “fusion”…I say
elusive because when I was the Canadian Minister responsible for Science in the
early 1980s we were told it would probably be with us by the end of the century.

The horizon keeps receding and now it looks more like the end of this new
century.
But a major expansion of nuclear energy must address a number of issues in
order to satisfy the public and their elected representatives of its safety. The
questions most frequently raised address waste disposal and the dangers of
proliferation.
The major volumes of waste are low level and short lived intermediate waste but
we are advised that they represent a small proportion of total radioactivity.
The real challenge is with high level waste (HLW). The NEA tells us as follows:
“The quantities of HLW arising are small and can be stored safely for extended
periods of time. A 1000 MWe light water reactor produces about 25 tonnes of
spent nuclear fuel (SNF) per year which can be packed for disposal as HLW;
alternatively, where spent fuel is reprocessed, about 3 cubic meters of high level
waste is produced.”
There is a consensus growing world wide for geological disposal of such waste
and countries are at different stages of achieving such a process with Finland
perhaps in the lead at this stage.
Waste disposal is the lesser of the challenges.
Proliferation is another matter.
In the days of the cold war when the world was divided between east and west
and with other countries having nuclear capacity, proliferation was a major
concern but with enforceable treaties and effective inspection mechanisms we
felt relatively secure.
International terrorism has changed that environment and in my view new
approaches must be tested.
There should be rotating international teams of experts to monitor and audit the
running and maintenance of all existing and future nuclear facilities, and in
particular reprocessing facilities.
Governments have a obligation to ensure public safety and this concerns both
the operation of nuclear power plants and the disposal of nuclear waste.
Operational problems in some G-8 countries have probably eroded public
confidence. Nuclear risks are international as Chernobyl tragically demonstrated.

Such international teams would be responsible for all three elements which raise
public concern: preventing proliferation; ensuring operational safety and
monitoring effective and safe waste disposal.
In conclusion, the more I witness the evolution of the climate debate the more
convinced I become that geo engineering probably lies ahead when efforts to
curb GHG emissions do not reach the necessary targets.
Nuclear is clearly regaining the support it deserves but not yet to the level I
witnessed in my youth. I hope like Lovelock that it will, and the sooner the better.
Thank you
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INLA/AIDN CONGRESS –
QUESTIONS AND ANSWERS: OCTOBER 8, 2009
Note: This is not a verbatim transcript of the panels. Rather, it is meant to capture the substance
of the questions and answers during the panel sessions.
8:30 a.m. Nuclear Liability & Financial Security Liability
1. International Panel on Liability Regime
Q
(Dr. Christian Raetzke to Evelyn Ameye (Gomez-Acebo &Pombo, Spain):
[Note: not really a question, more of a comment]. I think it is worthwhile to
put established principles to the test and I certainly appreciate you were inspired
in your work by what John Waddington and I have been doing on standardization.
Indeed John and I are exploring ways to enhance the role of the vendor in
supporting the operator in fulfilling his responsibility for safety. However, we
think that while vendors should take more responsibility in regulatory and
licensing procedures and in experience-sharing mechanisms, third party liability
should remain channeled to the operator. But I look forward to further discussion
on this topic.
Dr. Norbert Pelzer (University of Göttingen, Germany): When he was young,
he felt that channeling was unjust. But it is worldwide-accepted now, part of
harmonized nuclear liability law. It simplifies matters for victims (they know who
to sue) and operators (they have greater certainty) and helps with providing
insurance. Legal channeling is superior to economic channeling, because the
latter still has other companies in lawsuits even if they don’t have to pay, which
has its own costs.
Q

Colleen DeMerchant Assistant Manager Nuclear Insurance Association of
Canada (NIAC) to Dr. Pelzer: There is a regime for Generation 2 reactors. Should
there be a separate regime for Generation 3, or a new regime for all reactors?
Pelzer: Shouldn’t have 2 regimes. [Somewhat confused about question].
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Q:

Understood that should be something different for the New Build. New rules
for all reactors?
Pelzer: Regime change is difficult, so we should keep the current situation. With
a global regime, may have a minority that changes their regime nationally. But
doubts whether will ever get a global regime.
Evelyn Ameye: The idea is just to have one regime; 2 would be too complicated.
The nuclear industry is a mature market, so we should eliminate legal channeling.
Victims typically don’t oppose, but operators oppose in the name of victims.
Legal channeling has the procedural benefit of just having to sue one party. We
could keep procedural benefits if there was just one court and one law [for these
cases]. With multiple defendants, there are more pockets to take money from.
We see a parallel with environmental legislation in Europe. Insurance capacity
is a major problem. Legal channeling is about insurance and supplier concerns,
not victims. Operator pooling could increase insurance capacity. Also there are
alternative mechanisms, for more on which members should see Schwartz’s 2007
paper. Therefore the current system is not inviolable.
Pelzer: Involving suppliers sounds good, but suppliers are only liable if there is
fault, under negligence (this is an additional burden for the victim to overcome).
Now operators are liable under strict liability. Another issue is whether we should
give operators recourse to suppliers.
Ramsey Coates (Westinghouse, U.S.A.): CSC builds on past conventions. Not
often talked about is state responsibility. Governments should take responsibility
for what happens in their own country (this is a moral responsibility, not a legal one).
McIntosh: Victims’interests are best served by predictability and having a maximum
amount of dollars available. See this under the current system with concentrated
liability, and money is not lost in cross-claims.

Q

Dr. Paul Hough, Senior Coordinator, Government Relations, Canadian
Nuclear safety commission to panel:
There’s been mention of focus on safety systems. What does the panel think of the
idea that an accident is likely to be one where the plant fails but doesn’t emit
radiation. Should there be a provision that compensates owners for the loss of the
plant in that case because the safety systems worked?
Steve McIntosh: It would be easier to do that with contract than by amending the
liability regime.
Ramsey Coates: This situation has been dealt with. Insurance typically covers operators.
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Julia Schwartz (Nuclear Energy Agency/OECD): If multiple defendants, would
run into the problem that there is a limited insurance market.
11:00 a.m. Nuclear Waste
1. International Repositories
Q
(Mariano Molina, ENRESA, SPAIN to Michel Montjoie, Centtre de Droit
International de nanterre CEDIN, France ): If we go out of the European
Union region, what could be the next steps in international law to foster implementing an international repository in 3-4 decades?
Montjoie: The first step would be a number of countries having a contract, with
rights of the host country that would apply.The contract would have to address safety,
security,compensation, organization, financing, and the distribution of responsibility.
It will have to deal with countries that aren’t parties to the contract. Environmental
impact studies will have to be set out to reassure third parties. Free passage
provisions will be required regarding passage in territorial waters. The St. Pierre
project is in this vein.
2.
Q

Public Consultation – Achieving a Social License
(Marni Halter to panel): Are there any general lessons learned regarding
public consultation?
Stephen Tromans, Barrister, U.K.: First, what is secondary is how much the
public uses the process; we can’t expect too much. But it is important to have the
process there. Second, it is important to have clarity regarding what the public is
being consulted on, and when the decision will be made.
Kathryn Shaver, Vice President the Nuclear Waste Management Organization,
Canada: The participatory process based on willingness holds the most promise.
Community-driven processes are not predictable, and we can’t count on deadlines.
Many countries have experienced adapted processes – this is not a failure, they
are learning.
Bejamin Maquestieau, Belgian Agency for Radioactive Waste: There is no irrevocable license, no panacea. Processes will evolve differently in countries over time.
Public trust has to be earned in an iterative process, a long-term process. It must
be sustainable.

Q

Question to Bejamin Maquestieau): Regarding local communities, how do you
define a community? Is it a village, a region? Is the opposition of a region to a federal initiative an end to the project?
Maquestieau: What we call a local community is a problem. It was thought in
France that it was determined with a certain number of kilometers. In Belgium it
is not defined by kilometers, but is a more vague notion. The concept exists in
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an informal process. However there are limits; at a certain point you have to set
limits, otherwise it could be very broad (for example, people asking for compensation
located very far away from the plant). Legislation (not yet passed, but somewhere
in the parliamentary process) will determine a few limits, but it has not yet been
adopted. The size of the community will be determined, but it is not set in stone;
there are no fixed criteria.
Q

Patrick Robinson to Jyrki Javanainen, TVO, Finland: EAI (environmental assessment) is still a process of assessing a project, therefore you need to know what
the project is. One problem with geological disposal is that you can’t know exactly
what you’re building until you are underground, but you also need to identify also
where you are building, therefore there is an area of uncertainty. Has this uncertainty
been a difficulty with the public?
Javanainen: This was a challenge in Finland. At least one way to try to conquer
it was to have public meetings arranged at an early stage, where people were invited
to express concerns, list problems to address. Concerns regarding the technical
solution still remained, and have to be addressed in more detail in the construction
licence under the Nuclear Energy Act.

Q

to B. Maquestieau): In your talk you spoke to the integration of technical and
non-technical aspects, which leads to solutions that can change. What are nontechnical aspects (are they societal values)? Could you give examples and explain
what the adaptations are?
Maquestieau: There were a number of conditions imposed by the community:
environmental (for example, for measuring air quality); regarding safety (requiring
emergency planning and health testing); regarding planning ([gave example of
board that was created]). There is also a process of creating a sustainable fund to
finance projects. The rules have to be clear at the outset.

Q

(Mariano Molina to Kathryn Shaver and Stephen Tromans): Informal processes
and legislation can run in parallel or can be clashing. One possible danger of
legislation is that if it is not well-drafted it could hamper informal processes (for
example, the situation regarding Yucca Mountain). To what extent does legislation
hamper or promote informal processes in your countries, and what is your
recommendation for going the other way?
Shaver: The Nuclear Fuel Waste Act is the cornerstone, and is helpful in that it has
explicit requirements for consultation with the public and with aboriginal peoples,
and a requirement that the consultations be reported on. It also requires a consideration of the social and economic context, and refers to a regulatory regime. It is
not prescriptive, so there is the flexibility to adapt the process.
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Tromans: UK does not have specific radioactive waste management legislation.
Projects go through land use planning and environmental permit processes. There
is no legal requirement for consultation; rather it is a policy. But the normal processes used require consultation. Therefore, think as a matter of policy a developer
will have to show valid consultations before an application for new facility construction is accepted for consideration. The lack of legislation is not a bar or problem.
Q

(S. McIntosh to K. Shaver): Australia and Canada are federal states, and Australia
has had issues with the Commonwealth for siting. Are there any indications that
provincial governments will cause problems with siting? Do you have a feeling that
there will be volunteering communities?
Shaver: Siting will be in a nuclear province, there was a very strong ethical feeling
about that (unless another province volunteers). While working with provinces
our approach has been to keep them informed. Quebec last year indicated that it
was not anxious for an out-of-province repository, but it is still being informed. At
this point we are at an early stage; ultimately want a supportive region for siting. It
is too early to tell regarding willing communities.
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Introduction
At the 2007 Nuclear Intra Jura Congress in Brussels, a number of presentations1 highlighted the accelerating development of an international law of nuclear security. My
own introductory presentation2 summarized some of the most significant developments,
including a growing body of international legal instruments and guidance documents
addressing nuclear security. I also attempted to identify some emerging norms of nuclear
security and issues and approaches related to this developing area of nuclear law. As a
result of the interest shown in the nuclear security presentations by participants at the
Brussels Congress, the AIDN/INLA Board of Management decided in 2008 to create
a new Working Group on Nuclear Security to strengthen the Association’s role in the
field.3 This paper has two aspects. The first part is essentially a report of the working
group, in which I outline the objectives, terms of reference and activities of the new
Working Group. The second part is a very brief summary of some legal developments,
including legal instruments and institutional arrangements in the nuclear security field
to provide a context for the several presentations by other speakers at this Session of
the Congress.
The AIDN-INLA Working Group on Nuclear Security
The initial task of the Working Group was to define the scope of its mandate and to
1
2

3

See Proceedings of Nuclear Inter Jura 2007(1-4 October 2007, Bruxelles), AIDN/INLA (2008) at pages 851-1011.
C. Stoiber, “Nuclear Security: An Emerging Domain of International Nuclear Law” op. cit. at pp. 851-868. See
also C. Stoiber, “Need for an International Law of Nuclear Security?” in Effective Nuclear Regulatory Systems—
Proceedings of an International Conference, Moscow, 27 February – 3 March 2006 at pp. 215-233, International
Atomic Energy Agency, Vienna (2006).
I was honored at the Board’s invitation for me to serve as the Working Group’s first Chair.
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identify what subjects should receive priority in its initial activities. After some discussion
by interested INLA members, a Terms of Reference document4 was drafted and subsequently approved by the Board of Management. An important threshold issue of scope
was whether the WG would focus primarily on “sub-national” threats to misuse radioactive
materials or to sabotage nuclear facilities for terrorist or criminal purposes, or whether it
would also consider issues arising from the proliferation of nuclear weapons or explosives
by nation States. Certainly the term “nuclear security” is broad enough to cover either or
both of these subjects, not to mention the issue of nuclear disarmament. Given the extensive
consideration of proliferation and disarmament issues in other forums, it was decided that
the WG could most usefully contribute to the development of international nuclear law by
confining itself largely to sub-national security issues. Some room was left for consideration
of proliferation issues5 insofar as they could be relevant for nuclear security.
The Working Group held a first meeting in June of 2008 and as a result of discussions
a tentative Work Plan6 was developed. Of the fifteen substantive issues in the nuclear
security field that were identified by participants at the first meeting, it was determined
that developing measures for responding to a nuclear security event should be given
priority. Aspects of this issue are developed in papers for this session concerning design
basis threat by Steven Burns, sharing of nuclear forensics information by Willem Janssens
and Pascal Daures, and implementation of international instruments for combating
terrorism by Walter Gehr.
A difficulty experienced by the Working Group – one shared by many bodies with a
worldwide membership – is finding opportunities for regular meetings.This was not possible
during the first year of the Working Group’s existence. In addition to using opportunities
like the Nuclear Inter Jura Congress to convene periodic meetings of the Working Group,
it is expected that greater use will need to be made of electronic communications and the
internet to maintain contact between members and to develop the WG program.
Developments in the Law of Nuclear Security
As I have argued elsewhere, nuclear security is the area of international nuclear law that
has witnessed the most active development in the past few years. Until recently, nuclear
security was regarded as primarily – if not exclusively– a matter for national authorities.
With certain exceptions, such as physical protection of nuclear materials in international
transport, governments were not enthusiastic about bringing their national nuclear security
practices within the scope of international obligations or involving international bodies
in such matters. Just as the Three Mile Island and Chernobyl nuclear reactor accidents
provided an impetus for the development of international instruments addressing nuclear
safety, major terrorist incidents (most prominently, the 9/11 attacks in 2001) focused
attention on the need for international measures to prevent the malevolent uses of
nuclear materials or attacks on nuclear facilities or transport. The following discussion
4
5
6

See Appendix I of this report. For ease of reference the various papers developed by the Working Group have
been numbered, with INLA-WGNS-1being the first in the series.
Nuclear safety issues relevant for nuclear security could also be a subject of WG consideration.
See Appendix 2
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summarizes some of the legal and institutional aspects of the increased global focus on
nuclear security.
A. Binding International Instruments for Nuclear Security
Unlike the fields of nuclear non-proliferation or nuclear reactor safety, where a single
international legal instrument provides a broad framework7, a range of instruments must
be considered in defining the international law of nuclear security.
The Convention on the Physical Protection of Nuclear Material (CPPNM) represents
the only binding international legal instrument for the protection of nuclear material
used for peaceful purposes. Since its opening for signature in 1979, the CPPNM has
attained very broad adherence. Notwithstanding this positive development, the parties
to the Convention identified a number of weaknesses in the CPPNM regime that they
sought to remedy by adopting an Amendment in 2005. Among the major revisions,
the Amendment extends the Convention’s scope to nuclear material and facilities in
domestic use, extends its coverage to sabotage, and codifies twelve fundamental principles
of physical protection. A problem with bringing the desired Amendment into force is
the CPPNM’s rather antique requirement that two thirds of the parties approve an
amendment before it can enter into force. At present, only 26 of the required 94 states
have formally accepted the Amendment. Also, unlike some international instruments,
the Convention does not provide for provisional application prior to entry into force.
Other international instruments8, like the Non-Proliferation Treaty, are also burdened
by the 2/3 requirement for amendments. For instruments with very large membership,
this requirement makes them un-amendable as a practical matter, or at least delays their
effective implementation for many years. For this reason, it would be desirable for states
concerned with the physical protection of nuclear material and facilities to look for
other legal means for extending the additional enhancements contained in the CPPNM
amendment to their peaceful nuclear programs.
Other instruments developed under the auspices of the IAEA contain some provisions
relevant for nuclear security. These include the Convention on Early Notification of a
Nuclear Accident9, the Convention on Assistance in the Case of a Nuclear Accident
or Radiological Emergency10 the Convention on Nuclear Safety (CNS)11 and the Joint
Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive
Waste Management12. Since these instruments were not drafted with a view toward
addressing nuclear security issues, the parties and the IAEA need to consider more actively
how provisions relevant to nuclear security can be better focused to enhance security. One
7

For non-proliferation this is the Treaty on the Non-Proliferation of Nuclear Weapons (NPT); for nuclear safety
this is the Convention on Nuclear Safety
8 For example, the Nuclear Non-Proliferation Treaty (NPT)
9 In force since 1986, currently with 105 parties; provides means for enhanced response to a nuclear terrorist
incident by providing a mechanism for rapid information exchange
10 In force since 1987, currently with 103 parties; facilitates prompt assistance in the event of a radiological
emergency, including one resulting from an act of nuclear terrorism
11 In force since 1996, currently with 66 parties; requires on-site and off-site emergency plans for nuclear reactors
and defense in depth design which can contribute to reducing security risks
12 In force since 2001, currently with 51 parties; comparable provisions to the CNS for spent fuel and waste activities
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option is to add security aspects to the process of implementation of these instruments, for
example at the periodic review conferences or meetings of responsible officials.13
Beyond the IAEA-related instruments, a number of other conventions and treaties contain
measures relevant for nuclear security. For example, the Treaty on the Non-Proliferation of
Nuclear Weapons14 contributes to nuclear security, not only through its general requirements
against transfers of materials or technology for weapons development, but also through
its Article III safeguards requirement that verifies compliance through accounting and
control of nuclear material. I need not discuss here the various United Nations conventions
related to combating nuclear terrorism that are examined in the paper by Walter Gehr of
the United Nations Office of Drugs and Crime. However, for completeness, the following
should be briefly listed:
:: International Convention for the Suppression of Terrorist Bombings (1997)
:: International Convention for the Suppression of the Financing of Terrorism (1999)
:: International Convention for the Suppression of Acts of Nuclear Terrorism (2007)15
Another species of United Nations instrument—the Security Council resolution—has
become increasingly important to the international legal regime for nuclear security. Two
recent resolutions adopted under the Council’s Chapter VII authority to bind all United
Nations members are particularly relevant. These are:
:: UNSCR 1373 (2001) addressing terrorism
:: UNSCR 1540 (2004) addressing weapons of mass destruction
The establishment of a Committee of the Security Council to monitor implementation
of these resolutions has added another institutional presence to those already engaged in
activities relevant for nuclear security.
Instruments developed under the auspices of other multilateral bodies can have relevance
for nuclear security, including the following:
::
		
::
		

Protocol to the Convention for the Suppression of Unlawful Acts against the
Safety of Maritime Navigation (International Maritime Organization)
2005 Protocol for the Suppression of Unlawful Acts against the Safety of Fixed
Platforms located on the Continental Shelf (International Maritime Organization)

13 See discussion of some of the issues regarding such conferences or meetings in C. Stoiber, “The Review
Conference Mechanism in Nuclear Law: Issues and Opportunities” in Nuclear Law Bulletin No. 83,
Volume 2009/1 pages 5-30, OECD/Nuclear Energy Agency (2009)
14 In force since 1970, with virtually universal adherence
15 An important aspect of the Nuclear Terrorism Convention is to cover radioactive materials beyond nuclear
material, as in the CPPNM. Currently the Nuclear Terrorism Convention has 54 parties. The primary need,
therefore, is to broaden adherence and to ensure effective measures of implementation by parties
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The following regional nuclear weapons free zone treaties also contain provisions that can
enhance nuclear security:
::
::
::
::
::

Tlatelolco Treaty for Latin America (in force since 1968)
Rarotonga Treaty for the South Pacific (in force since 1986)
Bangkok Treaty for Southeast Asia (in force since 1997)
Pelindaba Treaty for Africa (in force since May 2009)
Central Asia Nuclear Weapon Free Zone Treaty (in force since 2008)

As I have discussed elsewhere16, the fact that provisions relevant for nuclear security are
contained in a range of international instruments has advantages and disadvantages. The
primary advantage is that synergies among the provisions of various instruments can add
layers of protection against malevolent acts utilizing nuclear material or against nuclear
facilities or transport. The disadvantage is that different instruments, developed at different
times for different purposes, can contain inconsistent or even contradictory provisions.17
This can complicate the task of national authorities responsible for their implementation.
International organizations (such as the IAEA and UNODC) and professional bodies
(such as AIDN-INLA) can contribute to more effective implementation of these various
instruments by offering guidance on means for complying with their requirements.
B. Guidance Documents on Nuclear Security
Beyond the binding international instruments related to nuclear security, a number of
non-binding documents have been recently developed to provide detailed guidance on
how to implement effective measures for nuclear security. The most relevant of these
have been developed under IAEA auspices. Unlike the field of nuclear safety, the IAEA
Statute does not mandate the promulgation of security “standards”18. Despite this lack of
an explicit mandate in the nuclear security field, the IAEA was encouraged to develop
guidance for physical protection of nuclear material and facilities as early as 1974. This
guidance is contained in document INFCIRC/225, The Physical Protection of Nuclear
Material and Nuclear Facilities (currently being revised for a fifth time). However, in the
wake of major terrorist events, the IAEA policy organs (General Conference and Board of
Governors) decided to establish a more active program to address nuclear security issues.
The Agency has approached this task with a variety of activities, including voluntary
nuclear security assessment missions at the request of member states.19 However, from
a legal perspective, the Agency’s more relevant activity has been the development of a
number of “soft law” guidance documents addressing specific technical areas of nuclear
security that – if accepted and applied by member states – can help create a regime of nuclear
security norms establishing a coherent framework for addressing issues in this area.
16 See footnotes 1 and 2
17 A prime example of this is differing definitions in various instruments of key terms such as “nuclear installation”
or “nuclear facility”
18 See IAEA Statute Article III.A.6 provision on nuclear safety standards
19 See the following IAEA documents for a description of the Agency’s programs: Nuclear Security Report
2009 – Measures to Protect Against Nuclear Terrorism and Implementation of the IAEA Nuclear Security
Plan 2006-2009: Progress Report both in GOV/2009/53 – GC(53/16 of 21 August 2009. As this paper was
being prepared the IAEA General Conference was considering a proposed Nuclear Security Plan for 2010-2013.
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A key document in this regard is the Code of Conduct on the Safety and Security of
Radioactive Sources (GOV/2004/49-GC(47)/9. Some 95 states have made an explicit
commitment in a letter to the IAEA Director General to implement the guidance in
the Code.
In addition to the Code of Conduct, the Agency has developed a number of guidance publications in the Nuclear Security Series (NSS). At present, the following have been approved:
::
::
::
::
::
::
::
::
::
::
::

Specifications for Border Monitoring Equipment (No. 1)
Nuclear Forensic Support (No. 2)
Guidelines for Monitoring Radioactive Materials in Mail (No. 3)
Protection of Nuclear Power Plants against Sabotage (No. 4)
Identification of Radioactive Sources and Devices (No. 5)
Combating the Illicit Trafficking of Nuclear and other Radioactive Materials (No. 6)
Nuclear Security Culture (No. 7, under development)
Preventive and Protective Measures against Insider Threats (No. 8)
Security in the Transport of Radioactive Material (No.9)
Development, Use and Maintenance of the Design Basis Threat (No. 10)
Security of Radioactive Sources (No. 11)

Additional NSS guidance documents are under development for:
::
::
::
::

Protection Against Sabotage
Radioactive Waste Security
Nuclear Security at Major Public Events
Nuclear Security Guidance in the Design, Siting and Construction of New Reactors

Other IAEA guidance documents relevant for nuclear security that should be briefly
mentioned include:
::
::
::
::
::
::

Regulations for the Safe Transport of Radioactive Material—1996 Edition
(Revised) (Safety Series No. TS-R-1 (ST-1, Revised)
Legal and Governmental Infrastructure for Nuclear, Radiation, Radioactive Waste
and Transport Safety—Requirements (Safety Standards Series (No. GS-R-1)
Safety Requirements on Preparedness and Response to a Nuclear or Radiological
Emergency (Safety Standards series No. GS-R-2)

Organizations and Initiatives Relevant for Nuclear Security
In addition to a “proliferation” of instruments and documents relating to an international
law framework for nuclear security, an increasing number of international bodies have
become more active in the field. Also, some new initiatives or institutions have been
established to address nuclear security issues. This paper will not discuss the activities
of these bodies in detail. Information on their programs is available on their websites.
However, even a summary listing of these bodies demonstrates the need for active
cooperation and coordination to avoid duplication or inconsistencies in actions meant
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to enhance nuclear security. A specific focus is needed on ensuring that activities by
many bodies do not unduly burden national authorities responsible for nuclear security,
particularly in states with limited human and financial resources.
As already mentioned, the International Atomic Energy Agency – as the world’s primary
nuclear institution – has significantly expanded its role in nuclear security. It is expected
that this role will continue with adoption of the Agency’s third three-year Nuclear
Security Plan for 2010-2013.
Other international organizations, particularly in the law enforcement or transportation
sector, have adopted measures that are relevant for nuclear security. These include, inter alia:
::
::
::
::
::
::
::
::
::

International Maritime Organization (IMO)
International Civil Aviation Organization (ICAO)
World Customs Organization (WCO)
Universal Postal Union (UPU)
World Health Organization (WHO)
United Nations Office of Drugs and Crime (UNODC)
OECD/ Nuclear Energy Agency
International Police Organization (INTERPOL)
Law Enforcement Organization of the European Union (EUROPOL)

I have already mentioned two United Nations Security Council resolutions adopted
to combat terrorism (UNSCR 1373) and to prevent the proliferation of weapons of
mass destruction (UNSCR 1540). Both of these resolutions create committees of the
Council to oversee implementation of these binding resolutions. Under UNSCR 1373
a Counter-Terrorism Executive Directorate (CTED) was created in 2004 to facilitate
assistance to UN member states and cooperation among United Nations bodies and
other organizations. The so-called 1540 Committee monitors implementation of the
resolution, reviews reports of national actions required by the resolution and maintains a
database on legislation related to weapons of mass destruction.
A new institution on the international scene is the World Institute for Nuclear Security
(WINS) created in 2008 at the initiative of the Nuclear Threat Initiative and Institute
of Nuclear Materials Management to enhance nuclear security activities of the nuclear
industry. Roger Howsley, the Executive Director of WINS, will be discussing the new
organization’s program in a separate presentation.
In addition to these institutions, two recent international initiatives have been created to
conduct activities relevant for nuclear security.
The Global Initiative to Combat Nuclear Terrorism was launched by US President Bush and
Russian President Putin in 2006 prior to the G-8 Summit in Moscow. In November of 2006
the partner states of the GICNT agreed on a statement of the following eight principles:
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::
		
::
::
		
::
::
::
		
::
::

Develop and improve accounting, control and physical protection measures for nuclear
and other radioactive materials
Enhance security of civilian nuclear facilities
Improve national detection capabilities to prevent illicit trafficking, including
R&D cooperation
Enhance capabilities to search, confiscate and safely control unlawfully held materials
Deny safe havens and financial resources to those facilitating nuclear terrorism
Ensure adequate legal and regulatory frameworks to deter nuclear terrorism,
including criminal penalties
Improve response, mitigation and investigation capabilities
Promote information sharing while protecting confidential information

Although these principles are voluntary political commitments, they have legal relevance
as examples of state practice that can be used in interpreting the partners compliance with
other relevant instruments or in establishing customary international law. The Global
Initiative provides assistance in combating nuclear terrorism and conducts exercises and
workshops to enhance security.
The Proliferation Security Initiative (PSI) as announced by US President Bush in Krakow,
Poland in 2003. Its objective is to interdict shipments of goods that could be used for the
development of weapons of mass destruction. Over eighty states have indicated support
for the initiative and exercises involving ship-boarding and other interdiction measures
are conducted regularly.
Finally, two longstanding bodies conducting export control activities primarily aimed
at the proliferation of nuclear weapons are also relevant for nuclear security. The NPT
Exporters (or Zangger) Committee was created in 1971 to implement the commitment
in Article III.2 of the Non-Proliferation Treaty not to export material or equipment
especially designed or prepared for nuclear purposes without IAEA safeguards. The
parallel Nuclear Suppliers Group was founded in 1975 to supplement the Zangger
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Committee’s treaty-based export control regime, extending controls to so-called dual-use
items that could be used for nuclear explosives development.
Conclusions
As indicated at the outset, the brief survey of the international legal and institutional
framework relating to nuclear security offered in this paper is meant only to provide a
context for more specific presentations at this session of the Inter Jura Congress. However,
even this summary discussion indicates some conclusions that may be relevant for further
efforts by the Association’s Working Group on Nuclear Security, as well as interested
Association members.
::
		
::
		
		
		
		
		
		
		
		
::
		
		
::
		
		
		
		
		

First – it is self-evident that a high level of nuclear security is a necessary basis
for the continued use of nuclear technology for peaceful purposes.
Second – the international legal framework for nuclear security includes a large
number of binding and non-binding legal instruments and guidance documents.
This body of law has seen significant recent development as a reaction to terrorist
events. Broader adherence to a number of these instruments/documents by states
and harmonization of relevant provisions can make a major contribution to achieving
an acceptable level of nuclear security in individual nations and globally.Mechanisms
such as periodic review conferences and meetings of relevant national authorities
responsible for nuclear security measures can enhance the effective implementation
of these instruments and documents.
Third – in addition to the recently expanded role of the IAEA in nuclear security,
an increasing number of other international bodies and initiatives are engaged in
activities in this field.
Fourth – effective application of the various legal instruments and coordination
of the activities of international bodies requires will require a focused and
continuing effort by all stakeholders—on both an international and national
level. The relevant stakeholders include a broad range of national governmental
authorities, users of nuclear technology, professional bodies, the information
media and the public.
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Appendix I — AIDN-INLA – Working Group on Nuclear Security
Terms of Reference (INLA-WGNS-2)
Objectives
The Working Group on Nuclear Security (hereinafter WGNS) will seek to:
::
		
::
		
		

enhance the knowledge of members of the Association concerning issues
arising from the legal aspects of nuclear security
develop information and analysis concerning legal issues in the nuclear security
field, including possible ways to enhance the international and national legal
frameworks for dealing with threats to nuclear security

Scope of Activities
For purposes of its activities the Working Group considers nuclear security to involve
measures for the prevention, detection and response to illegal or unauthorized actions
involving nuclear and other radioactive materials and associated facilities. Particular
attention will be given to the threat that criminal or terrorist actions could lead to
acquisition or development by groups or individuals of nuclear weapons, radiological
dispersal devices, or sabotage of nuclear facilities or modes of transport.
The Working Group will not focus directly on issues of nuclear disarmament or the
proliferation of nuclear weapons to additional nation States. However, measures adopted
to address proliferation that may have relevance for nuclear security may be examined.
Similarly, measures primarily addressing nuclear safety that may be relevant for nuclear
security may be examined.
Composition and Members
Consistent with the Guidance for INLA Working Groups set forth in the AIDN-INLA
Statutes, the WGNS shall be composed as follows:
::
		
::
		
::
		
		
::
		
::
::

The Working Group Chairperson will be appointed by the Association’s Board
of Management (Carlton Stoiber is selected as the initial Chairperson)
The Working Group will appoint a Secretary (Bruno Demeyere is appointed as
initial Secretary)
The membership of the Working Group will consist of AIDN-INLA
members and other persons who have expressed interest in participating in the
WGNS to the Association President, Secretary General or Chairperson
Membership is not restricted to Association members only, but WGNS
participants are encouraged to join the Association
Members will finance their own participation in the Working Group
The working language of the WGNS will be English

Work Plan and Reports
The Working Group Chairperson will develop a Work Plan for approval by the Board of
Management. The Working Group will prepare a report for presentation at the Associa498

tion’s Congress. The report will be included in the Congress proceedings. The Chairperson
will prepare a draft press release on the report to the Congress organizer.
Interim reports on the activities of the WGNS will be prepared by the Chairperson for
the Board of Management every six months for inclusion in the Association newsletter.
Appendix 2 — INLA/WGNS – Draft Work Plan (INLA-WGNS-3)
At its first meeting (5 June 2008 in Brussels) a group of persons that had expressed interest
in participating in the WGNS discussed its possible activities. The meeting was chaired
by Carlton Stoiber (Chairperson), with Bruno Demeyere serving as Secretary. Also
attending were INLA Secretary General (Patrick Reyners) and the Association President
(Stanley Berger). Other participants included: Maria Lorenzo-Sobrado; Maurizio Boella;
Walter Gehr; Willem Janssens; Pascal Daures; Stefan Celestin; Quentin Michel; Pierre
Goldschmidt; Sylvain Paille; and Odette Jankowitsch.
After discussion of the Working Group’s Terms of Reference (see document INLAWGNS-2), the meeting turned to a discussion of a work plan for activities leading up to
the 2009 INLA Congress in Toronto, Canada.
Topics Considered
A listing of fifteen possible topical subjects was prepared by the Chairperson and discussed
at the first meeting. The topics included:
1. Response to NS incidents, including identification of what situations should
		 be considered as NS incidents
2. Harmonization of national laws and regulations on NS and rationalization of
		 international instruments and guidance documents in the field
3. Handling of security-related information, including the issues of confidentiality,
		 the exchange of information between national and international organizations
		 in the security field, transparency, public disclosure and public confidence
4. The use of force in dealing with nuclear security incidents; including what
		 circumstances can justify the use of deadly force
5. Transport issues, including whether certain interdiction measures raise issues
		 under international law (e.g., freedom of navigation)
6. Security of waste and decommissioned facilities, including whether specialized
		 regimes should be developed to reflect differences in the threat posed by
		 waste materials, facilities or decommissioned facilities
7. Export/import issues, including relationships with existing regimes
8. Border controls and border monitoring (it was noted that a recent book
		 “Atomic Bazaar” by William Langewiesche questions the effectiveness of
		 border monitoring for nuclear proliferation/security)
9. Physical protection of nuclear and radioactive materials and facilities, including
		 interpretation of the CPPNM and its Amendment
10. Legal measures for dealing with the insider threat or the even more sensitive issue
		 of corruption by government officials, including border guards or customs officers
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11. Nuclear security culture, including its treatment under national law and inter		 national instruments
12. Responsibility for security, including: how to define the responsibility of the
		 licensee or owner of material or facilities, as distinguished from the
		 responsibilities of law enforcement, regulatory or other government security
		 or emergency response agencies or other stakeholders; how to apportion the
		 financing of necessary nuclear security measures
13. Criminalization issues, including application of criminal laws in the
		 transnational context
14. Civil liability for security incidents
15. The Nuclear Renaissance, including nuclear security implications of expanded
		 use of nuclear energy, including by additional states and in regions heretofore
		 not utilizing nuclear energy for electricity production
Initial Work Program
The participants in the first WGNS meeting agreed that the best approach would be
to address one or a few topics of particular relevance and interest, with the objective of
producing a substantive report for the 2009 Association Congress to be held in Toronto,
Canada. The first topic in the list, on responding to a nuclear security incident, was
selected for further work. Several participants emphasized the urgency of developing
legal measures for incident response and that they had encountered difficulties in this
area in their own activities.
As a first step, it was decided that WGNS members and other persons expressing interest
in the Working Group, but who had not been able to attend the first meeting, would be
asked to identify examples of cases where issues of response to nuclear security issues had
arisen or could be anticipated to arise. These cases could be real or hypothetical, but should
be based on recognized or likely threats to nuclear security. The IAEA’s Illicit Trafficking
Database was mentioned as one source for such cases. Persons should submit suggested
cases to the Working Group Chairperson via e-mail by Friday, June 20. Suggested cases
should include both factual information concerning the nature of the incident and legal
issues to be addressed in developing response measures. Relevant provisions of relevant
international instruments or national laws should also be referenced, where appropriate.
A key element of this initial phase would be to identify what circumstances could be
considered as “nuclear security incidents”.
Based on the suggestions noted above, the Chairperson would prepare a paper describing
cases to be analyzed and organizing them in a consistent format. This paper would be
circulated by e-mail to participants at the first meeting and other interested persons.
Within two weeks of receiving the Chairperson’s paper, WGNS participants would
volunteer to provide analysis of one or more cases or cross-cutting issues set forth in
the paper. These follow-on papers should analyze legal issues arising from the cases and
could include suggestions for enhancing the legal framework for an effective and efficient
response to nuclear security incidents. The Chairperson would collate submissions into a
consolidated report that could be circulated to WGNS members in September.
500

Additional Projects
Although it was agreed that the WGNS should focus initially on the response issue,
some participants felt that opportunities should be provided to work on other issues, in
particular some of those in the list of 15 topics. It was agreed that the Chairperson would
note the 15 topics in his communication seeking cases and work assignments on the
response issue. If a sufficient persons indicated an interest in another subject, including
any not included on the 15 topic list, consideration would be given by the Chairperson (in
consultation with WG members and the Secretary General) to forming a “sub-group” to
prepare a report on that issue. One participant indicated a particular interest in developing
a compendium of instruments and documents in the nuclear security field, including
national laws and regulations of some organizations (the IAEA, UNODOC and the
UNSC 1540 Committee were mentioned) already contain many relevant documents.
Perhaps the INLA website could be used to hyper-link other websites and to record
other documents. The Working Group will give further consideration to this idea, in
consultation with INLA management.
Second Meeting
The participants at the first meeting agreed that a second meeting, for the primary purpose
of reviewing the report on response to a nuclear security incident, should be scheduled
sometime in the autumn of 2008. It was mentioned that the IAEA General Conference
would be held this year at the end of September and beginning of October, and might
provide a convenient venue for another meeting. The Chairperson, in consultation with
the Secretary General and members of the Working Group will propose a date and venue
for the second meeting by the beginning of August. An additional subject for the second
meeting would be to identify additional projects for the WGNS, beyond the study of
response to a nuclear incident.
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Legal Challenges in Establishing
the Design Basis Threat as a
Framework for Physical Protection
and Security Response
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Stephen G. Burns and Amy Wolfsheimer* – Nuclear Regulatory Authority

Introduction
Although the international regime has long sought to ensure the safeguarding and
physical protection of nuclear and radioactive materials, the terrorist attacks of 11
September 2001 have sharpened the focus at the international and national level on
improving the protection of nuclear facilities and radioactive material from malicious acts
and responding to security incidents. Preparing for and responding to a nuclear security
incident involves a complex set of considerations and challenging questions about the
legal framework. If, for example, an attack were attempted against a commercial nuclear
power plant in the United States, the incident would trigger the plant operator’s execution
of its defensive strategies, notification to governmental authorities including the U.S.
Nuclear Regulatory Commission (NRC), governmental response and assistance at the
local, state, and federal level, and potentially cross-border cooperation and obligations for
international notification.
As suggested in international guidance documents, a key component of the regulatory
regime to establish expectations for physical protection and response is the development
of a “design basis threat” or DBT. Since 2001, the NRC has focused, as have members
of the international community individually and as a whole, substantial attention on
*
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improving the security regime for protection of nuclear installations and material. These
efforts have culminated recently in the NRC’s adoption of a revised DBT rule in 2007
and enhanced security requirements for nuclear power plants in a 2009 rule, even as other
rulemaking efforts to enhance emergency planning and preparedness, including effective
integration with security response, are currently underway. These efforts have been
marked at times by vigorous debate over the efficacy and scope of the NRC’s efforts, with
the nuclear industry, advocacy groups, State governments, and the Congress weighing in
on the issues. The debate has resulted in legislative action and judicial challenges to the
NRC’s actions. This paper focuses on some of the legal aspects related to setting the
regulatory framework for protection and response through adoption of a design basis
threat for commercial nuclear facilities.
The Design Basis Threat as Regulatory Tool
A. International Guidance on Developing a DBT
A key feature of the international regime for nuclear security is the State’s obligation
to ensure physical protection of nuclear material.1 Although the DBT concept is not
established in any binding international instrument, the International Atomic Energy
Agency (IAEA) has articulated guidance and recommendations through INFCIRC/225,
The Physical Protection of Nuclear Material and Nuclear Facilities, to highlight the features
and objectives of a physical protection system and its relationship to the capability to
respond to nuclear security incidents.2 Measures for prevention and protection, rooted
in the principle of defense-in-depth, form the core of the requirements for physical
protection.3 The concept of physical protection is one which “requires a designed mixture
of hardware (security devices), procedures (including the organization of guards and the
performance of their duties) and facility design (including layout)” with the objective of
preventing or delaying access to or control over the nuclear facility or nuclear material
through “protective measures including physical barriers or other technical means or the
use of guards and response forces so that the guards or response forces can respond in time
to prevent the successful completion of sabotage.4” Development of emergency response
plans by the operator and State authorities are also a critical component to effectively
counter any attempted sabotage.5
1

2

3
4
5

See Convention on the Physical Protection of Nuclear Material, INFCIRC/274/Rev. 1 (1980, entered into
force 1987), http://www.iaea.org/Publications/Documents/Infcircs/Others/inf274r1.shtml and Amendment
to the Convention on the Physical Protection of Nuclear Material, GOV/INF/2005/10-GC(49)/INF/6 (2005,
not yet in force), http://www.iaea.org/About/Policy/GC/GC49/Documents/gc49inf-6.pdf. As one
commentator has observed, however, nuclear security is governed neither by any single international instrument
nor a necessarily concise or wholly consistent set of instruments. See C. Stoiber, Nuclear Security: An Emerging
Domain of International Nuclear Law, in NUCLEAR INTER JURA 2007 PROCEEDINGS, at 852, 855
(Bruylant 2008).
IAEA, The Physical Protection of Nuclear Material and Nuclear Facilities, INFCIRC/225/Rev.4 (Corrected)
(1999), at http://www.iaea.org/Publications/Documents/Infcircs/1999/infcirc225r4c/rev4_content.html. See
also Physical Protection Objectives and Fundamental Principles, GOV/2001/41 Attachment (15 August 2001),
http://www.iaea.org/About/Policy/GC/GC45/Documents/gc45inf-14.pdf.
INFCIRC/225/Rev.4 (Corrected) at §§ 4.2.5.2. & 7.1.2.; see Physical Protection Objectives, supra, at 3.
INFCIRC/225/Rev.4 (Corrected) at §§ 7.1.2 & 7.1.3. Specific recommendations for nuclear power reactors are
set out in sections 7.2.1-7.2.19.
Id. at §§ 4.1.6 & 7.2.18.
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An overarching principle in the development and assessment of the physical protection
system is the State’s evaluation of the threat of unauthorized removal of nuclear material
and of sabotage of nuclear material and nuclear facilities.6 The evaluation of the threat
should be continuous and ensure evaluation of the implications of any changes in
the threat environment for the level or means of physical protection of materials and
facilities.7 The resulting DBT developed by the State from the evaluation of the overall
threat environment is key to the physical protection system. In general terms, the DBT
is a description of the “attributes and characteristics of potential insider and/or external
adversaries, who might attempt unauthorized removal of nuclear material or sabotage,
against which a physical protection system is designed and evaluated.” 8
A recent implementing guide issued by IAEA provides a useful overview of the scope
and intentions of a DBT.9 As noted in the guide, the DBT is derived from the State’s
assessment of the threat environment and a consideration of other relevant factors, “such
as technical, economic, and political issues, and the particular requirements of planning
for the design of the physical protection system.”10 The DBT is also derived from several
important “themes”: the potential adversary, who may be an individual or a group, or
may be an insider or external; the unacceptable consequences of the malicious acts, such
as removal of material or radiological sabotage; the attributes and characteristics of the
potential adversaries, which includes motivation, intention and capability to carry out a
malicious act; and, finally, design and evaluation of physical protection systems, including
criteria for detection, delay, and response.11
DBT’s may be adapted to differences in need for protection, considering target material,
type of facility, and the adversary’s objectives, and it is important to emphasize that
a DBT is “not an end in itself but rather a tool for achieving a set of objectives” in ensuring
that the physical protection system is robust and provides effective protection against
the threat.12
To integrate the DBT into the regulatory system, the competent authority is responsible
for ensuring clarity of the planned use of the DBT, establishing the regulatory framework
that ensures consistency between physical protection requirements and legal or regulatory
requirements, and developing regulatory requirements to ensure use of the DBT by plant
operators.13 For its part the plant operator bears primary responsibility for implementing
protection measures that reflect the DBT.14 The DBT can be used not only to distinguish
the responsibilities of the State and the operator, but also to effectively integrate the
6
7
8
9

10
11
12
13
14

Id. at §§4.1.3 & 4.1.4; Physical Protection Objectives, supra, at 3.
INFCIRC/225/Rev.4 (Corrected) at § 4.1.4.
Id. at § 2.4.
IAEA, Nuclear Security Series No. 10, Development, Use and Maintenance of the Design Basis Threat (2009),
available at http://www-pub.iaea.org/MTCD/publications/PDF/Pub1386_web.pdf. The guide was prepared
with the assistance of specialists from several countries including the United States and was circulated for
comment to all IAEA Member States.
Id. at 3.
Id. at 4-5.
Id. at 5, 8-9.
Id. at 11-12.
Id. at 12.
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shared responsibility for protection and response, taking into account legal authorities
and constraints applicable to the security regime as well as the responsibilities and
competencies of both the operator and governmental authorities.15
B. The Role of the DBT in the Regulation of U.S. Commercial Nuclear Facilities
In the United States, the Nuclear Regulatory Commission (NRC) is primarily responsible
for setting the standards and providing oversight of the safety and physical security of
nuclear power plants as well as other commercial facilities using nuclear or radioactive
materials. Although the NRC has established requirements to ensure the security of the
entire range of radioactive material and facilities that it regulates, the DBT is not used for
all types of licensed activities. Rather, requirements for physical security are established
under a graded approach, taking into account the threat environment, the relative
attractiveness and nature of the material, and the potential consequences associated with
malicious use or diversion of material or the sabotage of facilities.16 The NRC maintains
capability to continually evaluate intelligence information and cooperates with other
agencies in order to assess the effectiveness and adequacy of its regulatory program.
For facilities and material of greatest concern, the NRC has adopted a rule defining DBT’s,
codified in 10 C.F.R. § 73.1 (2009), as a cornerstone of the NRC’s physical protection
and security regulatory scheme applied to power reactors and certain fuel cycle facilities.
The NRC’s rule contains two distinct DBT’s: one to provide a hypothetical threat for
radiological sabotage and the other to address theft and diversion of strategic special
nuclear material, material that could be used in a nuclear device or weapon. The DBT is
the postulated threat that the physical protection system must be able to withstand with
high assurance and as such is used “to design safeguards systems to protect against acts
of radiological sabotage and to prevent the theft of special nuclear material.” 10 C.F.R. §
73.1(a) (2009).
The DBT is a performance-based standard, meaning that the DBT does not state how
a plant must make itself secure, rather it defines the types of attacks against which the
plant must be defended. For example, nuclear power reactor licensees are required to
establish and maintain physical protection systems and onsite security organizations that
together can defend against the DBT’s and meet the performance capabilities specified
in the NRC’s regulations. See 10 C.F.R. § 73.55(a) (2009). Key features of the physical
protection programs include: graded physical protection areas (Exclusion Area, Protected
Area, Vital Area, and Material Access Area barriers and controls); intrusion detection;
assessment of detection alarms; response to intrusions; and offsite assistance, as necessary,
from local, State, and Federal authorities. As part of the overall security plan, each site
must create and receive approval for four plans: physical security, safeguards contingency,
guard training and qualification and, new to the 2009 rule discussed infra, cyber security.
The plans, which are reviewed and approved by the NRC, are part of the operator’s license
15 Id. at 9, 24-25.
16 Compare Physical Protection Objectives, supra, at 3 (Fundamental Principle H: Graded Approach).
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and can only be changed through established regulatory processes.17 The licensee may
make changes to the plans without prior Commission approval only if the changes do not
decrease the safeguards effectiveness of the plan.18
In the United States, commercial nuclear power plants are guarded by privately hired
security forces not affiliated with the State. Such a structure creates limitations, and private
security forces at reactor sites are not expected, nor authorized, to fully defend against all
possible threats.19 For example, although the NRC requires licensees to instruct guards to
stop attacks by using sufficient force, including deadly force if necessary, such a use of force
is generally limited to that which any civilian would be authorized to use under individual
State laws applicable to defense of self or others.20 Such action, however, typically allows
for the plant’s security force to defend against the attackers entering the plant and but
not for offensive removal of attackers who have already overtaken the facility. Moreover,
the private guards typically have a limited arsenal, traditionally to weapons authorized
by state laws. The Energy Policy Act of 2005 authorized an expansion of the weapons
available to the security forces as permitted by NRC, subject to guidelines approved by
the U.S. Attorney General.21
In this context, the NRC considers its DBT rule to reflect the “largest threat against which
private sector facilities must be able to defend with high assurance.22” The most recent
version of the DBT rule is intended to define the level of security “necessary to ensure
17 See, e.g., 10 C.F.R. §§ 50.54(n), 50.54(p) & 50.90 (2009).
18 10 C.F.R § 50.54(p) (2009). Given the NRC’s prior approval of licensees’ plans, the NRC generally allowed
licensees to make changes to their physical security, training and qualifications, and safeguards contingency plans
to conform to its March 2009 revised security rule without prior Commission approval, because the conforming
changes would not be expected to decrease the effectiveness or otherwise make significant changes to existing
plans. Final Rule, Power Reactor Security Requirements, 74 Fed. Reg. 13,926, 13,929 (March 27, 2009) (to be
codified at 10 C.F.R. Pts. 50, 52, 72, and 73). Cyber security plans, newly required under the 2009 rule, must be
submitted for approval later this year. Id. at 13,970.
19 In the Energy Reorganization Act of 1974 § 204(b)(2)(C), 42 U.S.C.§ 5845(b)(2)(C), Congress directed the
NRC to evaluate the creation of a federal security force within NRC to perform safeguards functions. The study
 concluded that there was no clear advantage of a federal force over a private security force and recommended that
there was no need to create a federal security force to protect NRC-regulated sites. NRC, Office of Nuclear
Material Safety and Safeguards, Security Agency Study, Executive Summary, at 6-7 (NUREG-0015/ES;
Aug 1976)(accessible through NRC’s electronic document repository, www.nrc.gov/reading-rm/adams.html,
ADAMS Accession No. ML0517001840). The issue of federalizing plant guard forces was raised after the
September 2001 terrorist attacks, but the NRC did not support the approach and no legislation has been
enacted to implement it. See NRC Opposes Congressional Measures to Federalize Plant Guard Forces, 23 INSIDE
NRC 1, 10 (Dec. 3, 2001); Nuclear Security: Has The NRC Strengthened Facility Standards Since September11th?
Hearing Before The Subcommittee On National Security, Emerging Threats, And International Relations Of The
Committee on Government Reform, 109th Cong., at 33 (2006) (statement of NRC Chairman Nils J. Diaz).
20 10 C.F.R. § 73.55(h)(5) (2009). In 1989, the NRC clarified its policy on use of deadly force by guards in an
information notice addressed to all licensees. The notice instructed licensees that it is justifiable to use deadly
force to protect a nuclear power reactor against attack when the guard reasonably believes deadly force is
necessary to counter the immediate threat of death or severe injury to the guard, others in the facility or the
public. Information Notice No. 89-05, Use of Deadly Force by Guards Protecting Nuclear Power Reactors Against
Radiological Sabotage ( Jan. 19, 1989) (ADAMS Accession No. ML031180489).
21 Energy Policy Act of 2005 § 653, Pub. L. No. 109–58, 119 Stat 594, 811-12 (2005). The Attorney General
recently approved guidelines that would allow NRC to proceed with new rules to permit enhanced weaponry to
plant security forces. Notice of Issuance of Guidelines on Use of Firearms by Security Personnel; Notice of Effective
Date of Statute, 74 Fed. Reg. 46,800 (Sept. 11, 2009).
22 See Final Rule, Design Basis Threat, 72 Fed. Reg. 12,705, 12,713 (March 19, 2007), aff ’d sub nom. Public Citizen
v. NRC, 573 F.3d 916 (9th Cir. 2009). See also NUREG/BR-0314, Protecting Our Nation since 9-11-01, at 5
(Sept. 2004) available at http://www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0314/br0314.pdf.
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adequate protection of the public health and safety and the common defense and security,”
the fundamental safety and security standard under the U.S. Atomic Energy Act.23 While
cost cannot be considered in determining requirements necessary for adequate protection,
considerations of reasonableness are used and include whether private security forces have
access to the weaponry required to defend such threats.24 Although the postulated threat may
include attacks that exceed or are “beyond” the DBT against which private forces cannot be
expected to defend fully, the possibility of such attacks informs the need to consider other
measures, such as planning for the assistance of other responders or mitigative measures.
Such scenarios do not mean that the guard force will abandon their positions or automatically
fail but only that the expectation would not exist that the guards would be able to defend
against such an attack with high certainty without the assistance of off-site responders.
Although the DBT’s are available to the public as part of the NRC’s published rules
and are generally descriptive of the adversary threat, the intelligence information used to
develop the DBT’s and more specific information regarding the adversary’s characteristics
are not made public to the extent that they made contain safeguards, classified, or other
security-related information protected from disclosure by federal statute, regulation, or
Executive Order. In order to ensure that the DBT’s remain valid for the design of physical
protection systems, the NRC’s threat assessment experts routinely review and analyze a
range of threat-related information. The NRC’s Commissioners are provided an annual
assessment of the threat environment, but may also be notified as needed if significant new
information called into question the adequacy of the design basis threat statements.25
C. The Origin and Development of NRC’s DBT
The NRC’s original DBT rule was adopted in 1979, following soon after the adoption
of an important set of new physical security rules applicable to power reactors which
had been first proposed earlier in the decade by the Atomic Energy Commission.26 The
rules provided a capstone to efforts to improve security in the 1970’s, a focus heightened
by concerns and debate over the adequacy of safeguards for nuclear material and the
emergence of terrorism in domestic and international experience.27 Although adoption of
the DBT reflected a new approach to security and safeguards, the rule did not supplant
the decade-earlier “enemy of the state” rule (still extant in 10 C.F.R. § 50.13), that
addressed the dichotomy between the operator’s and the government’s responsibility
23 Proposed Rule, Design Basis Threat, 70 Fed. Reg. 67,380, 67,381 (Nov. 7, 2005).
24 See, e.g., 72 Fed. Reg. at 12,713 & 12,714 (stating that guards only have access to the weapons civilians are
allowed and sophisticated weaponry is limited to law enforcement and military so it is unreasonable to establish
a DBT with such weapons the guards are not allowed).
25 The threat assessment process is generally described in a review conducted by the congressional General
Accountability Office (GAO). The review focused on the NRC’s revision of the DBT in the 2003 timeframe.
Although the GAO generally found the NRC’s process sound, it suggested changes to ensure the integrity
and transparency of the process, some of which the NRC has adopted. GAO, Nuclear Power Plants: Efforts
Made to Upgrade Security, but the Nuclear Regulatory Commission’s Design Basis Threat Process Should Be Improved,
at 12-25 (GAO-06-388, March 2006).
26 See Physical Protection Upgrade Rule, 44 Fed. Reg. 68,184 (Nov. 28, 1979); Requirements for the Physical Protection
of Nuclear Power Reactors, 42 Fed. Reg. 10,836, 10,836-38 (Feb. 24, 1977).
27 See generally J.S. Walker, Regulating against Nuclear Terrorism, 42 TECHNOLOGY AND CULTURE 107
( Jan. 2001).
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for meeting certain kinds of threats.28 The interplay between the two rules is still an
important area of consideration, as we will discuss later in addressing the legal challenges
in the recent updating of the DBT rule. Suffice it to say for now, the NRC regulates
affirmatively through the DBT in imposing obligations on licensees to provide protection
but negatively through the “enemy of the state” rule to the extent that rule limits the
licensee’s obligations.
Since its original adoption, the DBT rule has been revised periodically. Notably, in 1994,
the NRC amended the rule to include protection against a vehicle bomb attack in the
wake of a vehicle intrusion at the Three Mile Island plant in Pennsylvania and the 1993
vehicle bombing of the World Trade Center in New York.29 As part of its re-assessment
of security after the September 2001 terrorist attacks, the NRC supplemented the DBT
by order in 2003, pending further rulemaking.30 The NRC also issued other emergency
orders in 2002 and 2003 that, among other things, required licensees to increase security
patrols and make improvements in physical barriers, security forces, standoff distances, and
equipment, enhance coordination with law enforcement and intelligence communities,
and strengthen mitigation procedures and strategies.31
As the NRC was in the process of moving toward a revision of the DBT rule to reflect
the 2003 enhancements by order and its further evaluation of the threat environment, the
Congress instructed the agency in the Energy Policy Act (EPAct) of 2005 to consider 12
factors in the course of its rulemaking, including the circumstances of the September 11,
2001, attacks, the potential for an attack by multiple coordinated teams, and the potential
for water-based and air attacks.32 The Commission revised the DBT rule in 2007,
which is codified in its current form in 10 C.F.R. § 73.1(a) (2009)33. In addition to the
28 The new DBT rule did, however, effectively limit the “enemy of the state” rule to the extent that it may have
been used to justify outright exclusion of certain types attacks by domestic saboteurs in such cases as
Consolidated Edison Co. (Indian Point Station, Unit 2), ALAB-202, 7 AEC 825 (1974) (concluding that
section 50.13 would exclude consideration of threats posed by an armed band of trained domestic saboteurs) and
Northern States Power Co. (Tyrone Energy Park, Unit 1) LBP-77-30, 5 NRC 1197, 1234-35 (1977). See
Boston Edison Co. (Pilgrim Nuclear Power Station, Unit 2), LBP-81-3, 13 NRC 103, 130 n.37 (1981).
29 See Protection Against Malevolent Use of Vehicles at Nuclear Power Plants, 59 Fed. Reg. 38,889 (Aug. 1, 1994). At
this time, the addition of the capability to address vehicular bombs was imposed as providing substantial
additional protection rather than required to meet the statutory minimum level of protection of public health
and safety and the common defense and security.
30 All Operating Power Reactor Licensees: Order Modifying Licenses (Effective Immediately), 68 Fed. Reg. 24517,
24517-24518 (May 7, 2003). The DBT order issued in April 2003 was originally challenged in a lawsuit filed
in June 2003 by the citizen groups Public Citizen and San Luis Obispo Mothers for Peace. Public Citizen, Inc.
v. NRC, No. 03-1181 (D.C. Cir. 2003). Although the case was argued before a federal court of appeals, the court
held the case in abeyance, particularly given NRC’s representations that it ultimately intended to revise the DBT
rule and subsequent legislation that required NRC to do so. Following the issuance of the final revised DBT
Rule in March 2007, the lawsuit was dismissed on April 11, 2007. Order, No. 03-1181 (D.C. Cir., Apr. 11, 2007).
31 See All Operating Power Reactor Licenses; Order Modifying Licenses (Effective Immediately), 67 Fed. Reg. 9,792
(March 4, 2002); 68 Fed. Reg. 1,643 ( Jan. 13, 2003); 68 Fed. Reg. 24,510, 25,514 (May 7, 2003). Public Citizen
v. NRC, 573 F.3d 916, 920 (9th Cir. 2009). The detailed requirements contained in attachments to the orders
were not publicly available.
32 Energy Policy Act of 2005 § 651(a), Pub. L. 109-58, 119 Stat. 594, 799, adding section 170E of the Atomic
Energy Act, 42 U.S.C. § 2201e.
33 See Final Rule, Design Basis Threat, 72 Fed. Reg. 12,705 (Mar. 19, 2007), aff ’d sub nom. Public Citizen v. NRC,
573 F.3d 916 (9th Cir. 2009).
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congressional direction in the Energy Policy Act of 2005, the revisions to the rule reflected
NRC’s consideration of its security reviews in the wake of the 2001 terrorist attacks, the
2003 DBT orders, and a petition for rulemaking filed by a public interest group.34
The revised rule, as well as its predecessors, provides a DBT for both radiological sabotage
and for theft or diversion of formula quantities of strategic special nuclear material. For
example, the new DBT for radiological sabotage (applicable to commercial nuclear power
plants) is described as:
A determined violent external assault, attack by stealth, or deceptive
actions, including diversionary actions, by an adversary force capable
of operating in each of the following modes: A single group attacking
through one entry point, multiple groups attacking through multiple
entry points, a combination of one or more groups and one or more
individuals attacking through multiple entry points, or individuals
attacking through separate entry points. . . .
10 C.F.R. § 73.1(a)(1) (2009). The attackers are further described in the rule as having
attributes, described in general terms, bearing on their capability to carry out an assault,
including certain types of weapons, equipment, and assistance and including active
violent insiders and dedicated attackers willing to be killed. The NRC did not, however,
include an air attack in the revised DBT, a decision which became the heart of the judicial
challenge to the DBT.
The adoption of the most recent revisions to the DBT rule should be understood as part
of a comprehensive reassessment of NRC’s security requirements since 2001. The NRC
recently completed a major overhaul of its power reactor security rules in March 2009.35
NRC also has a rulemaking proceeding currently underway to address improvements
in emergency preparedness, including effective integration of security and emergency
plans and responses to hostile action.36 These actions should also be understood in the
context of NRC’s participation in government-wide efforts to enhance the protection
of critical infrastructure and to improve preparedness and response capabilities in the
private sector and across government. For example, pursuant to Homeland Security
Presidential Directive 7, the U.S. Department of Homeland Security (DHS) has
prepared a National Infrastructure Protection Plan to establish priorities for protecting
strengthening critical infrastructure and key resources “to ensure that government and
private sector resources are applied where they offer the most benefit for mitigating
risk by lessening vulnerabilities, deterring threats, and minimizing the consequences of
terrorist attacks and other manmade and natural disasters.”37 Nuclear reactors, materials
and waste comprise one sector of this critical infrastructure.38 The National Response
34 See 72 Fed. Reg. at 12,706.
35 Power Reactor Security Requirements, 74 Fed. Reg. 13,926, 13,969 (March 27, 2009) (to be codified at 10 C.F.R.
Pts. 50, 52, 72, and 73).
36 Proposed Rule, Enhancements to Emergency Preparedness Regulations, 74 Fed. Reg. 23254 (May 18, 2009).
37 DHS, National Infrastructure Protection Plan, at 1(2009), available at http://dhs.gov/xlibrary/assets/NIPP_Plan.pdf.
38 A brief overview of the sector can be found at www.dhs.gov/xlibrary/assets/nipp_snapshot_nuclear.pdf
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Framework (NRF) provides a guide for all-hazards response, intended to provide a
coordination framework that is “scalable, flexible, and adaptable” and is thus intended
for use in “managing incidents that range from the serious but purely local, to large-scale
terrorist attacks or catastrophic natural disasters.”39 Annexes to the Framework provide a
concept of operations to address specific contingency or hazard situations or an element
of an incident requiring specialized application of the Framework.40
With this context we turn to the legal controversies that arose out of the NRC’s
consideration of a new DBT and its adoption in the 2007 rule.
Legal Challenges in Developing a New DBT
Promulgation of the DBT has posed two distinct challenges. The first concerns the
specificity of the rule itself from the perspective of the general requirements of American
administrative law and the agency’s ability to enforce the rule. The second concerns the
tension between what the rule includes or excludes in setting expectations for licensees.
A. Public Rule, Secret Details.
As to the first challenge, the NRC was faced with balancing its usual obligation under
the U.S. Administrative Procedure Act (APA) to establish binding rules through a public
process against the strong interest in maintaining the confidentiality of threat-related
information and its translation into particular requirements or strategies for building an
effective physical protection system and defensive measures. For rulemaking, the APA
contemplates an opportunity for public comment on the proposed text of the binding legal
norm that an agency intends to impose on those subject to it.41 Agencies publish a text of
their proposed new or revised rules with explanatory information describing the reasons
for pursuing the rulemaking. This practice reflects the presumption that participation by
interested persons is an integral part of the rulemaking process. Although Section 181
of the AEA, 42 U.S.C. § 2231, allows the Commission to adopt regulations to provide
parallel procedures in agency actions or proceedings involving classified or Safeguards
Information, the Commission has not adopted such procedures for use in rulemaking.
In order to maintain the appropriate balance between the need to protect information
related to the security of sensitive nuclear facilities and the public interest in knowledge of
such activities, the Commission developed a process by which it published for comment
the regulatory requirements of the rule in reasonable detail. In adopting its final DBT
rule, the Commission noted that it
was careful to set forth rule text in the final rule that does not compromise
licensee security, but also acknowledges the necessity to keep the public
informed of the types of attacks against which nuclear power plants
and Category I fuel cycle facilities are required to defend. To this end,
the final rule maintains a level of detail in the rule language that is
39 See DHS, National Response Framework, at 1 ( Jan. 08), available at www.fema.gov/pdf/emergency/nrf/nrf-core.pdf.
40 See, e.g., Nuclear/Radiological Incident Annex, available at www.fema.gov/pdf/emergency/nrf/nrf_
nuclearradiologicalincidentannex.pdf.
41 5 U.S.C. § 553.
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generally comparable to the previous regulation, while updating the
general DBT attributes in a manner consistent with the insights gained
from the application of supplemental security requirements imposed
by the April 29, 2003 DBT Orders, the EPAct, and consideration of
public comments.42
Details related to implementation of and compliance with those regulatory requirements
were contained in guidance documents,identified as “Adversary Characteristics Documents”
(ACD’s), and regulatory guides. Those documents contained Safeguards Information
and, in some instances, classified information, and were only made available to some
State governments, licensees and industry representatives. In this regard the Commission
noted in the final rule:
The final rule contains the DBT with which licensees must legally
comply. More specific details (e.g., specific weapons, ammunition, etc.)
are consolidated in adversary characteristics documents (ACD’s) which
contain classified or Safeguards Information (SGI). The technical bases
for the ACD’s are derived largely from intelligence information. They
also contain classified or SGI that cannot be publicly disclosed. These
documents must be withheld from public disclosure and made available
only on a need-to-know basis to those who are cleared for access.
Because the regulatory guides and the ACD’s are guidance documents
that provide details to the licensees regarding implementation and
compliance with the DBT’s, these documents may be updated from
time to time as a result of the NRC’s periodic threat reviews. The NRC
has been conducting threat reviews since 1979. These threat reviews are
performed in conjunction with the intelligence and law enforcement
communities to identify changes in the threat environment which
may, in turn, require adjustments of NRC security requirements.
Future revisions to the ACD’s would not require changes to the DBT
regulations in 10 CFR 73.1, provided the changes remain within the
scope of the rule text.43
Thus, although the legal requirements of the DBT rule are public, the specific adversary
characteristics and expectations for specific implementation are not, nor are licensees’
security plans.
During the comment period on the proposed DBT rule, the Commission received
numerous comments questioning the legality of this process from industry and public
interest groups. Public interest groups, for instance, charged that the NRC violated the
APA by failing to provide enough information in the proposed rule for interested persons
to meaningfully and intelligently comment on the proposed rule, and further asserted that
42 72 Fed. Reg. at 12,706.
43 Id.
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the “real” details of the rule were concealed from the public in secret documents provided
only to industry.44 Ultimately, the Commission determined that it had achieved the right
balance of “the public interest in knowing the security considerations for the protection
of special nuclear material and the need for meaningful comment with security interests
related to the disclosure of specific details of DBT adversaries.”45
On appeal to the Ninth Circuit Court of Appeals, the petitioners, which included two
public interest groups and the States of New York and California (filing as amicus curiae),
raised the argument that the NRC improperly relied on non-public information in the
course of the DBT rulemaking, but the court dismissed the argument virtually out of
hand in sustaining the DBT rule.46 The court, relying on an old case involving an earlier
rulemaking under the AEA (to which we will soon turn), held that the APA’s notice and
comment procedures, which did not require a determination on the record after a formal
public hearing, allowed the NRC to take into consideration public comment but also
information in its own files which was lawfully protected from public disclosure.47
For their part, industry commenters were concerned that the Commission’s approach
would allow the NRC to circumvent notice and comment rulemaking requirements by
making changes to the ACD’s and guidance documents without obtaining appropriate
stakeholder input, but with the intent to impose legally-binding requirements on
licensees. Industry therefore argued that the associated ACD’s and regulatory guidance
should be incorporated by reference into the rule text, but not be made publicly available.48
Recognizing that incorporation by reference might subject these documents to public
disclosure under the APA, the Commission emphasized in adopting the final rule that
the ACD’s and Regulatory Guides were solely guidance documents and did not contain
legally binding requirements beyond the text of the rule itself.49 The industry did not
pursue this issue on appeal. Nonetheless, there remains the potential for tensions to
emerge as the NRC monitors compliance with its security regime and evaluates new
threat information which may bear on implementation of the DBT.
B. Allocating Responsibility for Public Protection
The second challenge involving the promulgation of the DBT centers on its substantive
scope and the consequent expectations imposed on licensees in establishing physical
protection measures and developing defensive strategies to respond to a security incident.
Again, the NRC has found itself caught between competing arguments that, on the one
hand, it had not encompassed enough – in particular, aircraft attacks – in defining the
44 See id. at 12,715. Only draft versions of the ACD’s and Regulatory Guides were made available to the industry,
to help them plan protective strategies, not comment on the proposed rule. The NRC received no nonpublic
comments on the proposed rule. Id.
45 72 Fed. Reg. at 12,715.
46 Public Citizen v. NRC, 573 F.3d 916, 928 (9th Cir. 2009). Judge Thomas dissented in part from the court’s
opinion, but only insofar as the NRC had excluded air attacks from the DBT.
47 Id.
48 See Letter from Marvin S. Fertel, Nuclear Energy Institute (NEI), to Chairman Dale E. Klein on Security
Rulemakings and Related Activities ( Jan. 5, 2007) (ADAMS Accession No. ML0701205300); Letter from
Douglas J. Walters, NEI, to Secretary, U.S. NRC, et al., on Proposed Rule, 10 CFR Part 73, Design Basis Threat
(Feb. 22, 2006) (ADAMS Accession No. ML0606802880).
49 72 Fed. Reg. at 12,715.
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threat and that, on the other, it had exceeded its reach by imposing expectations to defend
against threats more appropriately met by civil authorities or national defense forces.
These arguments implicated questions about the interpretation of the agency’s “enemy of
the state” rule, which influences the application of the DBT, as well as about the extent
to which NRC could rely on the activities of other agencies to meet the threat in setting
expectations for licensees.
Under the “enemy of the state” rule, NRC-licensed facilities are not required to protect
against “attacks and destructive acts, including sabotage, directed against the facility by
an enemy of the United States, whether a foreign government or other person.” 10 C.F.R.
§ 50.13 (2009). The origins of the rule can be traced back to 1967, when a petitioner
challenged the proposed issuance of permits to Florida Power and Light to construct the
Turkey Point plant in southern Florida based on the assertion that the plant’s proximity
to Cuba made it a target for enemy attack. The Atomic Energy Commission (AEC),
NRC’s predecessor agency, ultimately denied litigation of the contention in the permit
proceeding and adopted a rule which clarified that operators of privately-owned nuclear
power plants were not responsible for defending against attacks carried out by “a foreign
government or other person,” or by use or deployment of weapons incident to national
defense activities.50 Thus, to the extent the threat of attack could be said to be borne by
the Nation as a whole and usually met by the defense establishment or internal security
agencies, or involved the use of sophisticated weaponry beyond the capability of a private
corporation to defend against or use, the Commission did not require licensees to protect
against such acts.
Although attacks involving foreign military forces or sophisticated military weaponry
might be easily excluded from the set against which licensees could be required to
defend,51 the availability to and use of more readily available weapons by non-state terrorists or others who might also be considered “enemies of the state” has created a tension
at times between proposed extensions of the DBT rule and the “enemy of the state” rule.
For example, before its 1994 amendment of the DBT, the NRC had denied a petition
for rulemaking requesting that the Commission modify the DBT to include explosiveladen vehicles. The NRC denied the petition, relying in large part on its findings that, at
the time, the domestic threat of explosive-laden vehicles to reactors was remote.52 After
a vehicle intrusion at the Three Mile Island plant and the vehicle bomb attack on New
York’s World Trade Center, the Commission changed its position.53
50 Exclusion of Attacks and Destructive Acts by Enemies of the U.S. in Issuance of Facility Licenses, 32 Fed. Reg. 13,445
(Sep. 26, 1967); see also Florida Power & Light Co. (Turkey Point Nuclear Generating Station Units 3 & 4), 4
AEC 9 (1967). Both the rule and the final licensing decision were sustained in Siegel v. AEC, 400 F.2d 778
(D.C. Cir. 1968).
51 It was on such grounds that the NRC rejected several petitions filed in the early 1980’s seeking to require design
features to protect against the effects of electromagnetic pulse. Ohio Citizens for Responsible Energy, et al,
(DPRM-84-1), 19 NRC 1599 (1984).
52 See Nuclear Control Institute, DPRM-91-2, 33 NRC 587, 594, 596-97, 598 (1991). However, the Commission
agreed with the petitioners that section 50.13 did not exclude consideration of activities by terrorist groups even
though they may have strong links to and support of foreign governments. Id. at 598-99.
53 Protection against Malevolent Use of Vehicles at Nuclear Power Plants, 59 Fed. Reg. 38,889 (Aug. 1, 1994).
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The NRC rejected arguments made by some commenters that the proposed amendment
of the DBT would be inconsistent with section 50.13 by including a threat that raised the
adversary to the level of “enemy of the United States.”54 The Commission emphasized that
the new domestic threat which prompted the proposed rule was “a clearly demonstrated
domestic capability for acts of extreme violence directed at civilian structures,” that the
“participation or sponsorship of a foreign state was not necessary”, and that “the vehicle,
explosives and know-how all are readily available in a purely domestic context.”55 This
standard effectively limited the reach of the “enemy of the state” rule. In this regard the
Commission emphasized that there was a “significant difference in the practicality of
defending against a missile attack and constructing a vehicle barrier” and that the rule
was intended to “relieve applicants of the need to provide protective measures that are the
assigned responsibility of the nation’s defense establishment.”56
In its 2007 revision of the DBT rule, the NRC again was faced with industry arguments
that any escalation of the adversary in the DBT would be inconsistent with the “enemy
of the state” rule in section 50.13. Throughout the course of the NRC’s consideration of
DBT upgrades after 2001, the industry pushed back against adversary characteristics it
considered expensive to defend against or the responsibility of the government.57 With
industry-wide costs for enhanced security at nuclear power plants already reaching at least
$1.2 billion since 2001, these arguments may be understandable.58 Nonetheless, the NRC
reaffirmed that the purpose of section 50.13 was to “make clear that privately owned
nuclear facilities were not responsible for defending against attacks that typically could
only be carried out by foreign military organizations.” But, it emphasized, the DBT rule
did not “focus on the identity, sponsorship, or nationality of the adversaries.”59 Again, the
focus of the DBT is on a range of attacks and capabilities against which a private security
can be reasonably expected to defend. Adversary forces that fall outside that range may be
considered “beyond-DBT” but that concept is not equivalent to “enemy of the state.”60
Just where the limits of the DBT should be set, particularly as regards distinguishing
between the reasonable expectations that could be made of private forces and defenses
that are more appropriately the province of government, became the focus of the most
significant challenge to the NRC’s 2007 DBT rule. The controversy centered on whether
the NRC should include air-based attacks within the scope of the DBT. An air-based
threat was one of the criteria that Congress in the Energy Policy Act of 2005 required the
Commission to consider in revising the DBT rule.61 Many public comments on the DBT
rule suggested that the NRC require licensees to use structures known as “beamhenges,”
interlocking steel I-beams and cables above safety-related buildings at nuclear power
54
55
56
57
58
59
60
61

Id. at 38,893-94.
Id.
Id. at 38,893.
See GAO-06-388, supra note 23, at 6.
Id. at 3. See also Nuclear Security Hearing, supra, at 89 (testimony of M. Fertel).
72 Fed. Reg. at 12,714-15.
Id. at 12,715.
42 U.S.C. § 2210e(b)(6).
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plants to protect the plant from aircraft impact.62 The NRC did not include air-based
attacks within the DBT and thereby require beamhenges or similar measures. Rather,
the NRC concluded that adequate protection of public health and safety was ensured
by reliance on active protection that other responsible federal agencies provided against
aircraft attacks, and by NRC’s requirements for licensees to deploy mitigative strategies
in the event of an aircraft strike.63
In making this determination, the NRC found that requiring active defense against
aircraft attacks by private security forces is not reasonable, as such acts would require
military weapons, such as ground-based air defense missiles, that are limited to use by
the U.S. Department of Defense (DOD).64 Not only does NRC not have the authority
to permit the use of such weapons, but such weapons should not be controlled by
private guards due to issues of command and control and potential collateral damage.65
Moreover, other agencies of the Federal government, such as U.S. Northern Command
(USNORTHCOM), North American Aerospace Defense Command (NORAD), the
Transportation Security Administration (TSA) in the Department of Homeland Security,
and the Federal Aviation Administration (FAA) are principally responsible for efforts to
prevent air based terrorist attacks on critical U.S. infrastructure.”66
With respect to mitigative measures, the NRC had originally required licensees to
identify and implement strategies to limit the effects of large fires and explosions such as
could be caused by the impact of an aircraft crash into a plant through orders imposing
Interim Compensatory Measures in 2002.67 As a result of additional engineering studies,
additional plans were required for some power reactor licensees to implement radiological
protection and mitigation strategies to reduce potential consequences from the loss of
large areas of the plant due to large fires or explosions.68 Enhanced communications
and exercises were also developed as part of the response to the potential aircraft threat.
Requirements to develop and implement these various strategies have since been incorporated in the NRC’s 2009 revised rule on security for power reactors. Thus, under 10
C.F.R. § 50.54(hh)(1), licensees must establish preparations for a threatened aircraft
attack and the potential subsequent fire or explosion, which may include maintaining
62 72 Fed. Reg. at 12,711. The suggestion had also been made in a petition for rulemaking filed by the Committee
to Bridge the Gap, an advocacy group, in 2004 and finally resolved in the DBT rulemaking. The group’s website
(http://www.committeetobridgethegap.org) includes an animated depiction of the beamhenge protecting a
power plant from an aircraft strike. See also J. Hirsch, Beamhenge?, 59 Bulletin of the Atomic Scientists 46-47
(May/June 2003).
63 72 Fed. Reg. at 12,711.
64 Id. at 12,710.
65 Id.
66 Id. In finding that the NRC was not obligated to consider the effects of a terrorist attacks in its environmental
reviews, another court acknowledged that the NRC “has no authority over the airspace above its facilities,
which is largely controlled by Congress and the Federal Aviation Administration. New Jersey Dept. of
Environmental Protection v. NRC, 561 F.3d 132, 139 (3d Cir. 2009).
67 All Operating Power Reactor Licensees; Order Modifying Licenses (Effective Immediately), 67 Fed. Reg. 9,792
(March 4, 2002). See 74 Fed. Reg. at 13,957. The details bearing on the mitigative measures in section B.5.b of
the attachment to the 2002 order are safeguards information and have not been made public. Under the
2009 power reactor security rule, requirements pertaining to such mitigative measures are codified in 10 C.F.R. §
50.54(hh), 74 Fed. Reg. at 13,969.
68 Operating Power Reactor Licensees Identified in Attachment 1: Orders Modifying Licenses (Immediately Effective), 71
Fed. Reg. 36,554 ( June 27, 2006). See 72 Fed. Reg. 12,710.
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communications with governmental authorities regarding the threat, alerting onsite
personnel and adjusting facility operations to minimize adverse impacts, and contacting
offsite response organizations.69 Under 10 C.F.R. §50.54(hh)(2), licensees are to establish
strategies for maintaining plant safety in the event that a large portion of the plant is lost
due to fires or explosions, whether from an aircraft attack or otherwise.70 Among other
things these plans are to focus on strategies related to firefighting, mitigating fuel damage
and minimizing radiological release.71
NRC’s reliance on the combination of government actions to secure air traffic and the
implementation of mitigative strategies to exclude aircraft attacks from the DBT was at
the heart of the challenge to the rule on judicial review before the Ninth Circuit Court
of Appeals. First, the petitioners argued that the Commission departed from its earlier
interpretations of the DBT rule and acted arbitrarily in using a “reasonable expectation
standard” to limit the DBT.72 Second, the petitioners argued that the rule does not
adequately protect the public, asserting that reliance on other federal agencies to prevent
attacks using aircraft is untenable.73
The Ninth Circuit agreed with NRC that the “reasonable expectation” standard was
simply an explanation of an already established standard, rooted in the original DBT rule
and its 1994 revision, and was permissible:
Though the scope of the DBT has not previously been precisely defined,
the NRC’s decisions have clearly been animated by considerations of
the credibility of the threat at issue and whether private forces can
reasonably be expected to actively engage that threat. This rationale,
while not previously articulated in any one section of the rule, is easily
ascertained from the history and context of the DBT rule.74
The petitioners had contended that the standard did not apply here because the protections they suggest, the beamhenges, are practical and would allow a private guard force
69 See generally Power Reactor Security Requirements, 74 Fed. Reg. 13,926, 13,956-57, 13,969 (March 27, 2009)
70 Id. at 13,957.
71 Id. With respect to new plants NRC has required applicants for new permits to show, using realistic analysis
of the effects of the impact of a large commercial aircraft on their particular plant design that with reduced use
of operator actions, either the core remains cooled or the containment remains intact, and either spent fuel
cooling or spent fuel pool integrity is maintained. Final Rule, Consideration of Aircraft Impacts for New Nuclear
Power Reactors, 74 Fed. Reg. 28,112 ( June 12, 2009) (to be codified at 10 C.F.R. Pts. 50 & 52). This requirement
has not been back-fitted on existing plants. As acknowledged by the court in Public Citizen, supra, 573 F.3d at
922 n.5, NRC has not backfit this requirement on existing plants, maintaining that the new design features
would result in a margin of safety far beyond that required to achieve adequate protection of public health and
safety and that the responsibility of preventing the impact of large commercial aircraft, a beyond-design-basis
event, rests with the federal government. 74 Fed. Reg. at 28,117-19.
72 Public Citizen, supra, 573 F.3d at 923. See, e.g., Reply Brief of Petitioner State of New York at 2-8, No. 0771868 (9th Cir. Feb 29, 2008). The NRC used this standard in the DBT rulemaking in finding, for instance, that
“it is not reasonable to expect a licensee with a private security force using weapons legally available to it to be
able to defend against” air attacks. 74 Fed. Reg. at 28,113.
73 See Reply Brief of Petitioner State of New York, supra, at 10-13.
74 Public Citizen, supra, 573 F.3d at 924. Thus, the court did not need to reach the question whether the agency, if
in fact it had departed from its earlier standard, had articulated a sufficient rationale therefor.

517

to defend against aircraft attack75. The NRC contended, however, that it “was under no
obligation to expend significant resources analyzing [the] spare description of ” the proposed
beamhenges when the NRC had already determined that additional measures were not
necessary for adequate safety.76 Responding to these arguments, the court observed:
Applying this standard of reasonable expectation, the agency did not
act arbitrarily nor capriciously in concluding that air-based threats were
beyond the scope of the DBT rule. An airplane attack is different in kind
than attacks by militant individuals or vehicles. Unlike other vehicles,
airplanes are not used as an intrusionary device to gain access to secure
portions of the facility. Instead, an airplane is used as an explosive
weapon, more analogous to a missile. When facing an attack from a
vehicle, a private force can engage those persons who seek to intrude
upon the facility. There are no surviving crew members of an airplane
for private forces to engage following impact. Like a missile, the only
means of actively engaging an attack from an airplane is through the
use of anti-aircraft devices (prudently) unavailable to private security
forces. See 72 Fed. Reg. 12,705, 12,710. Thus the rationale of the
Enemy of the State rule applies to air-based terrorist attacks, in that
the defense against these attacks is best left to government agencies.77
Having determined that air attacks were outside the scope of the DBT, the NRC was not
obligated to consider such passive measures as part of the DBT rulemaking.78
As to the petitioners’ arguments that the NRC had failed to adhere to the statutory
“adequate protection” standard of ensuring public health and safety, the court ruled that
the NRC’s reliance on the active defenses provided by other federal authorities against
the air threat was reasonable and, in combination with the reasonable expectations of
licensee capabilities, did not impermissibly take costs into consideration.79 In sustaining
the NRC’s position, the court observed:
It is not implausible for the Commission to determine that most
attacks will be prevented in the first instance by the coordinated efforts
of multiple Federal agencies. It is also not implausible, based on the
evidence before the Commission, for the NRC to conclude that, in
the event that an airplane is able to strike a facility, the mitigative
and protective measures imposed through the DBT Orders and the
revised DBT would likely prevent any serious harm from occurring.
The adequate protection standard need not prevent “each and every”
75
76
77
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79

Reply Brief of Petitioner State of New York at 7, Public Citizen v. NRC, No. 07-71868 (9th Cir. Feb 29, 2008).
Brief for Respondents at 25, Public Citizen v. NRC, No. 07-71868 (9th Cir. Jan. 15, 2008).
Public Citizen, supra, 573 F.3d at 924-25.
Id. at 925.
Id. at 926.
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potential attack, as advocated by amicus State of California, because
the standard “permits the acceptance of some level of risk” and does not
require “absolute protection.” 80
In upholding the NRC’s reliance on the efforts of other responsible federal agencies to
provide air defense, the 9th Circuit court followed an earlier Second Circuit decision,
Riverkeeper v. Collins, 359 F.3d 156 (2d Cir. 2004), which had ruled against a petition
that sought greater protection against aircraft threats at the Indian Point nuclear power
plant north of New York City.81 Although the court acknowledged the substantial
discretion that the NRC exercises under the Atomic Energy Act, the court did suggest
that such discretion was more defined, if not confined, than in the days when the Atomic
Energy Commission’s “enemy of the state” rule was sustained on judicial review.82 Indeed,
the introduction of the DBT into NRC’s regulatory scheme in 1979 reflects a more
considered approach to evaluating the nature of the threat as well as the capabilities and
responsibilities of both private entities and public authorities in providing protection and
effective response.
As to the petitioners’ arguments that the NRC in the guise of the reasonable expectation
standard had illicitly incorporated cost considerations, the court found not only that was
there no evidence that the NRC considered cost, but also that “because the Commission
found that the adequate protection standard was satisfied through mitigation measures
and active defense by other federal agencies, any decision to include air-based threats in
the DBT could have properly considered costs.”83 In this regard the court reasoned
The NRC has provided sufficient explanation of the reasonableness
standard to show that it is animated by considerations of practicality,
feasibility, and the proper division of defense between government
agencies rather than cost concerns. For example, Petitioners argue that
any reasonableness limitation on the size of a private security force
must be driven by cost. This argument ignores potential basic feasibility
concerns that may arise with maintaining facilities for a private
“standing army.”84
80 Id. Here the court relied on earlier case law holding that the NRC’s obligation to establish a regulatory scheme
providing “adequate protection” under the Atomic Energy Act does not equate to a regime allowing “zero risk”
from nuclear power operations. See Union of Concerned Scientists v. NRC, 824 F.2d 108, 114, 118 (D.C. Cir. 1987).
81 Public Citizen, supra, 573 F.3d at 926. In the Riverkeeper case, petitioners sought review of the NRC’s denial of
their section 2.206 enforcement petition to impose specific measures against a potential the air-based threat at
the Indian Point plant. 359 F.3d at 158-62.
82 Siegel v. AEC, 400 F.2d 778 (D.C. Cir. 1968). The Ninth Circuit observed “The extremely broad discretion
granted to the Commission to ignore the risks of enemy attacks and sabotage in assessing adequate protection by
the Siegel court, see 400 F.2d at 783-784, however, would not apply today given the Commission’s own
establishment of DBT’s under the adequate protection standard and Congress’s direction in 42 U.S.C. § 2210e
[to conduct the DBT rulemaking].” Public Citizen, supra, 573 F.3d at 925 n. 8, citing Riverkeeper v. Collins, 359
F.3d 156, 168 n. 14 (2d Cir. 2004).
83 Public Citizen, supra, 573 F.3d at 927.
84 Id.
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Accordingly, the court agreed with the NRC that “once the Commission determined
that adequate protection was met, it was under no obligation to further consider the
beamhenge concept.”85
It should be emphasized that one judge of the three member panel dissented from the
court’s decision on the issue of the air-based threat. Judge Thomas was not convinced that
the NRC had weighed the evidence pertaining to the threat, and he suggested that he
would have ruled for the petitioners on these grounds alone. “Not only did the NRC fail to
rebut the multitude of studies that conflicted with its own assessment, but it failed to even
mention the contrary studies.”86 Contrary to the majority, Judge Thomas was not satisfied
with the NRC’s reliance on a summary description in the final rulemaking notice of sitespecific engineering studies of the air-based risk, and he also faulted the agency for failing
to explain “why the construction of passive structural barriers is a critical component
of defense against truck bomb attacks, while it is completely unnecessary for the NRC
even to consider the installation of passive barrier defenses (such as beamhenges) to
attacks by air.”87
On the whole, the court’s decision represents an important affirmation of the NRC’s
approach to incorporating and applying the DBT concept within its regulatory regime.
It allows a balanced approach to providing a measure of transparency to the regulatory
regime while ensuring the protection of sensitive intelligence and security-related
information. In that regard, it allows for public debate on the purpose and content, even
if in broad strokes, of the DBT. It acknowledges the legitimate assessment of private
and governmental capabilities and roles in providing protection and effective response
to incidents. In turn, the integration of those roles and the recognition of coordinated
response are fostered. Although the rulemaking process provides a degree of regulatory
stability and clear delineation of the requirements expected of the regulated industry,
it is also flexible in allowing change where appropriate in face of the threat and the
perceived capabilities of the adversary. Thus, in a real sense, the NRC is able to carry out
the objectives of the DBT process discussed early on in this paper within the traditional
framework of American administrative law.
85 Id. at 926. The court also rejected the argument that the NRC had violated its environmental review obligations
under the National Environmental Policy Act, 42 U.S.C. §§ 4321-4347. Id. at 928-29. Although that holding
is of keen interest to the Commission as it implements NEPA, it is of little immediate consequence to the
NRC’s approach to developing and implementing the DBT.
86 Public Citizen, supra, 573 F.3d at 930 (Thomas, J., concurring in part and dissenting in part).
87 Id. To some extent, these matters were addressed in the NRC’s brief before the court. Brief for Respondents at
52-53, Public Citizen v. NRC, No. 07-71868 (9th Cir. Jan. 15, 2008) and answered by the majority. Public
Citizen, supra, 573 F.3d at 925-26, n.10.
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Conclusion
We have tried to give some sense of the role that the DBT concept plays in developing
physical protection systems and effectively defending critical facilities and material. As
suggested in the consensus guidance developed by the IAEA, the DBT is not an end in
itself, but a tool for thinking through and assessing the effectiveness of physical protection
systems, security force capabilities, and response strategies to attacks and malicious acts.
NRC’s experience shows the need to provide a flexible framework that can accommodate
changes in the threat environment and the consequent alteration in strategies or means
of protection.
The sensitivity of underlying intelligence information and its translation into the DBT
pose challenges to establishing regulatory requirements under administrative procedures
that usually call for transparency. Assessing the proper roles and responsibilities of the
operator and the State also requires the close attention of the regulator. Ultimately,
NRC’s experience shows that these dual challenges can be met within the framework of
public law.
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National Approaches to Nuclear
Security Incidents /
Réponses nationales aux incidents
de sécurité nucléaire
Jacques Lavoie1 – Senior General Counsel & Director of Legal Services
					 Canadian Nuclear Safety Commission
Introduction
Canada’s nuclear regulatory agency, the Canadian Nuclear Safety Commission (CNSC),
has the exclusive authority under the Nuclear Safety and Control Act (NSCA) to regulate
all aspects of the nuclear industry within Canada. The CNSC regulates activities related
to the use of nuclear energy and nuclear substances in Canada, including nuclear power
reactors, non-power reactors, nuclear research and test facilities, uranium mines and mills,
uranium refineries, nuclear substance processing facilities, medical and non-medical
accelerators, and a wide variety of nuclear substances and prescribed equipment.
The NSCA provides for the limitation of risks to national security and to the health and
safety of persons and the environment associated with nuclear energy. The NSCA also
provides for the implementation in Canada of measures respecting international control
of the development, production and use of nuclear energy, including the non-proliferation
of nuclear weapons and nuclear explosive devices. The Nuclear Security Regulations (NSR)2,
created pursuant to the NSCA, address measures required for physical protection and
security issues, including the unauthorized removal (including theft) of nuclear substances
and/or the sabotage of nuclear facilities and substances.
Over the years, a number of amendments have been made to the regulations to strengthen
the physical protection of nuclear facilities and nuclear substances in Canada in accordance
1

2

Jacques Lavoie, Senior General Counsel is the Director of Legal Services at the Canadian Nuclear Safety
Commission. He studied law at the Université de Sherbrooke in Québec and criminology at Simon Fraser
University in British Columbia. He is a member of the Law Society of British Columbia and the Canadian
Bar Association. Over the last 25 years, he has gained extensive experience in law, policing and the
administration of justice in British Columbia, Québec and Ontario, through his work with Public Safety
Canada, Justice Canada, the Royal Canadian Mounted Police (RCMP), the Canadian Security Intelligence
Service (CSIS) and the Department of National Defence (DND).
SOR/2000-209.
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with International Atomic Energy Agency (IAEA) documents. This paper serves to
address the scope of the protection measures in place in Canada and the approaches taken
in relation to nuclear security by the CNSC.
Background
In 1946, the Canadian Parliament first established legislative control and federal jurisdiction over the development and use of nuclear energy and nuclear substances with the
introduction of the Atomic Energy Control Act (AECA), and the establishment of the
Atomic Energy Control Board (AECB). The CNSC was established as the successor
to the AECB in May 2002 with the coming into force of the NSCA. Since 1946, the
AECB and, subsequently, the CNSC have worked to ensure Canada’s nuclear exports
are used for their intended peaceful purposes and have fulfilled Canada’s international
obligations to not manufacture or otherwise acquire nuclear weapons. These agencies
have ensured that the production of nuclear energy does not pose an unreasonable risk to
the public and the environment.
The NSCA requires that persons or organizations be licensed by the CNSC to carry out
nuclear-related activities in order to protect health, safety, security and the environment,
and to respect Canada’s international commitments on the peaceful use of nuclear energy.
Subsection 24(4) of the NSCA provides that the Commission may only issue, renew or
amend licences if the licensee or the applicant (a) is qualified to carry on the activity that
the licence authorizes the licensee to carry on; and (b) will, in carrying out that activity,
make adequate provision for the protection of the environment, the health and safety of
persons and the maintenance of national security and measures required to implement
international obligations to which Canada has agreed. Under subsection 24(5) of the
NSCA, licences granted by the Commission may contain conditions that must be met by
licensees, in addition to the requirements of the NSCA and its regulations.
The regulations made under the NSCA that apply to nuclear power plants are the
::
::
::
::
::
::
::

General Nuclear Safety and Control Regulations;
Radiation Protection Regulations;
Class I Nuclear Facilities Regulations;
Nuclear Substances and Radiation Devices Regulations;
Packaging and Transport of Nuclear Substances Regulations;
Nuclear Non-Proliferation Import and Export Control Regulations; and
Nuclear Security Regulations.

Canada has traditionally based its regulatory approach on International experience in
using a design basis threat analysis to protect nuclear assets of high consequence and to
implement a security framework for the protection of nuclear material and facilities.3 For
instance, the CNSC has taken into consideration the IAEA documents recommending
3

Design basis Threats (DBT): involves assessing characteristics and capabilities of internal and/or adversaries
who may attempt unauthorized removal of nuclear material or sabotage against which a physical protection
system is designed and evaluated. [CPPNM, art. 2.4 INFCIRC/225/Rev.4 (Corrected)].
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that physical protection be based upon threat, The Physical Protection Objectives and
Fundamental Principles, the Recommendations on the Physical Protection of Nuclear Facilities
and Nuclear Material, and the Convention on Physical Protection of Nuclear Facilities and
Nuclear Material as Amended for the protection or nuclear material and facilities.4
The following extract from the Preface of the Recommendations on the Physical Protection
of Nuclear Facilities and Nuclear Material,5 summarizes, in our view, the national and
international interests in the matter of nuclear security:
Physical protection against the theft or unauthorized diversion of nuclear
materials and against the sabotage of nuclear facilities by individuals or
groups has long been a matter of national and international concern.
Although responsibility for establishing and operating a comprehensive
physical protection system for nuclear materials and facilities within
a State rests entirely with the Government of that State, it is not a
matter of indifference to other States whether and to what extent that
responsibility is fulfilled. Physical protection has therefore become
a matter of international concern and co-operation. The need for
international co-operation becomes evident in situations where the
effectiveness of physical protection in one State depends on the taking
by other States also of adequate measures to deter or defeat hostile
actions against nuclear facilities and nuclear materials, particularly
when such materials are transported across national frontiers.
The Convention on the Physical Protection of Nuclear Material (CPPNM)6 mandates parties
to promote international co-operation in the exchange of physical protection information
and to:
::
		
::
::
		
::

make specific arrangements and meet defined standards of physical protection
for international shipments of nuclear material;
co-operate in the recovery and protection of stolen nuclear material;
make as criminal offences specified acts to misuse or threats to misuse nuclear
materials to harm the public; and
prosecute or extradite those accused of committing such acts.7

Concerns over nuclear terrorism have re-enforced the need to appropriately control
and account for all nuclear material in Canada. These demands will likely increase in
importance as more facilities and nuclear material will require regulatory oversight, both
domestically and internationally.
4
5
6
7

The Physical Protection Objectives and Fundamental Principles (GOV/2001/41/Attachment); INFCIRC/274;
the Amendment to the Convention on the Physical Protection of Nuclear Material, adopted on July 8, 2005.
INFCIRC225/Rev. 4 (corrected), Preface by Mohamed El Baradei, Director General.
INFCIRC/274/Rev.1
Art. 1.4, INFCIRC/274 Rev.1.
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Non-Proliferation – International Safeguards
As a signatory to the Treaty on the Non-Proliferation of Nuclear Weapons (NPT), Canada
is required to meet obligations not to develop, manufacture, or otherwise acquire nuclear
weapons or other nuclear explosive devices. Under the NPT, the IAEA implements
safeguard measures which are intended to ensure that declared nuclear material is not
diverted to nuclear weapons or other nuclear explosive devices, and to provide credible
assurance of the absence of undeclared nuclear material and activities. Concern over
nuclear terrorism has emphasized the need to control and account for nuclear material in
Canada, and in recent years, the IAEA has significantly increased its verification efforts
in Canada, particularly with respect to the detection of undeclared nuclear material and
activities. These demands for verification are likely to increase as more facilities and
nuclear material require regulatory domestic and international oversight.
The CNSC is the designated governmental authority responsible for implementing
Canada’s safeguards agreement with the IAEA. The CNSC’s principal challenge is to
ensure effective regulatory oversight of nuclear materials and activities in Canada in a
manner that meets the expectations of Canadians and conforms to the requirements of
the Canada/IAEA safeguards agreement. To this end, the CNSC is working with other
departments and agencies to develop a policy framework for a new national verification
system. CNSC will need to seek additional resources to implement this new verification
program, which will effectively complement the IAEA’s efforts towards positive outcomes
for the international community, on an annual basis.
Canada’s nuclear non-proliferation policy stems from its obligations under the NPT,
aims to assure both Canadians and the international community that Canada’s nuclear
exports are used solely for peaceful, non-explosive purposes, and promotes an effective,
comprehensive non-proliferation regime. A key requirement of the policy is that nuclear
exports can only go to those states that have concluded legally-binding nuclear cooperation
agreements (NCA) with Canada.
Canada has 26 NCAs covering some 43 countries. The CNSC is responsible for administering and implementing the non-proliferation provisions of NCAs, including regulatory
licensing controls on nuclear exports and imports, in cooperation with Foreign Affairs and
International Trade Canada (DFAIT). The CNSC also contributes technical expertise in
support of Canadian nuclear non-proliferation initiatives and control measures.8
One of the fundamental principles of the IAEA involves the premise that physical
protection of nuclear assets and substances fall under the jurisdiction of a State and,
accordingly, the required protective measures should be based on the State’s assessment
of the related threats. According to the CPPNM, the objectives of the State’s physical
protection system should be:
a) To establish conditions which would minimize the possibility for unauthorized
		 removal of nuclear material and/or for sabotage; and
8

CNSC, Report on Plans and Priorities 2008-2009.
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b) To provide information and technical assistance and support the rapid and
		 comprehensive measures by the State to locate and recover missing nuclear
		 material and to cooperate with safety authorities in minimizing the
		 radiological consequences of sabotage.9
As a consequence, the Government of Canada and the CNSC have implemented a
nuclear security framework based on an objective assessment of the threat including
the State’s emergency response capabilities, the existing measures of the State system
of accounting, tracking and controlling nuclear substances. The physical protection and
security measures were intended for all related nuclear facilities including the processing,
use, storage and transportation of nuclear material.
Insider and Outsider Threats
In response to the IAEA General Conference resolution of 20 September 200210, the
IAEA adopted an integrated approach to protection against nuclear terrorism.
This approach aimed at coordinating IAEA activities concerned with the physical
protection of nuclear material and nuclear facilities, nuclear material tracking, trafficking
in nuclear and other radioactive material, the security of radioactive sources, security and
the transport of nuclear and other radioactive material, emergency response and emergency
preparedness in Member States and the promotion of adherence to and implementation
by States of relevant international instruments.
In Canada, a comprehensive understanding of threats against nuclear assets and other
activities includes a detailed and comprehensive assessment of potential adversaries,
including “insiders” and “outsiders.” The term “insider” is used to describe an adversary with
unauthorized access to a nuclear facility, to a transport operation, or to sensitive information
that could be used for a malicious purpose. The term “outsider” is used to describe an
adversary other than an insider, such as a terrorist. A sound physical protection system was
designed to deal with threats posed by outsiders and insiders, taking into consideration the
particular challenges insiders could pose in the context of nuclear security. 11
The Government of Canada, the police and security forces, the CNSC and licensees
have invested considerable capital and incurred ongoing costs in implementing enhanced
security requirements at nuclear facilities. Capital costs include costs for buildings,
structures and additions, training, for equipment and its installation. Ongoing costs
include costs for wages and benefits of the additional nuclear security officers and
technical staff to operate the facilities’ physical protection systems and for equipment
maintenance. These expenditures are justified on the basis of protecting the public and
the environment against international terrorist threats which could involve radiological
9 CPPNM, art. 3.1 INFCIRC/225/Rev.4 (Corrected).
10 GC(46)/RES/13.
11 IAEA Nuclear Security Series No. 8, Preventive and Protective Measures Against Insider Threats, Implementing
Guide, Vienna, 2008. A number of IAEA publications already deal with physical protection against
unauthorized removal of nuclear material and against sabotage of nuclear facilities.
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sabotage, or the unauthorized removal of nuclear substances which could be used to make
nuclear weapons or radiological dispersal devices (dirty bombs).
A number of licensees, on their own initiative, have gone beyond the requirements of the
current regulations and orders, and have implemented a number of additional security
requirements. Some licensees have exceeded the requirements found in the regulations
and members of their nuclear response teams have been recognized internationally for
their excellence in the protection of physical assets and people.
Canada – Nuclear Security Post 9/11
As a result of the heightened threat posed to Canadian nuclear facilities following
the terrorist events of September 11, 2001, the CNSC issued Order Number 01-1 to
licensees of facilities assessed as high-risk (including nuclear power plants, and nuclear
laboratories, research and test establishments). Another order, Order Number 01-D1,
was subsequently issued by a Designated Officer to a second group of facilities with a
lower risk profile (including nuclear substance processing facilities, uranium refineries,
and nuclear fuel fabrication facilities).12
Combined, these orders required licensees to implement specific physical protection
measures considered necessary to strengthen security at their facilities, considering the
increased threat of terrorist action against high profile national critical infrastructure
facilities such as nuclear installations. Some of the requirements which apply to one or
both orders included:
::
::
::
::
::
::

providing an on-site armed response force at certain nuclear facilities;
enhanced security screening of employees and contractors;
enhanced identification checks of personnel;
increased search of personnel and vehicles entering or leaving nuclear facilities;
protection against forced vehicle penetration of certain nuclear facilities; and,
developing and implementing a supervisory awareness program.13

The CNSC has acted diligently as a regulator both before and after the tragic events, and
has imposed a series of initiatives based on improved regulations and standards, emergency
preparedness training, and extensive cooperation with police and security organizations
at the national and international levels. As well, nuclear reactors in Canada have been
designed with redundant safety systems in accordance with the defense in depth principle
in order to avoid loss of cooling accidents as a result of a malicious incident.14
The CNSC carried out a complete review of the Nuclear Security Regulations (NSR),15 and
12 These orders were issued under subsection 47(1) of the NSC Act authorizing the Commission to issue
emergencies orders and paragraph 37(2)(f ) authorizing Designated Officers to also issue emergencies orders.
13 Regulatory Impact Analysis Statement (RIAS), SOR/2006-191 August 29, 2006, G.O. Part II.
14 The requirements for probabilistic safety assessment (PSA) for nuclear power plants are provided in regulatory
standard S-294, Probabilistic Safety Assessment (PSA) for Nuclear Power Plants. Regulatory document RD310 focuses on the deterministic safety analysis used in the evaluation of event consequences.
15 The General Nuclear Safety and Control Regulations also outline specific obligations for licensees namely, security
for any nuclear facility (i.e. nuclear medicine device, radiography) in Canada that is licensed by the CNSC under
s. 24 NSC Act. Regulatory standards and guidance documents also complement the regulatory framework.
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amended them in 2003 and 2006. The NSR categorize nuclear material into three levels,
according to the IAEA recommended guidelines and according to the potential risk of the
material being used in a nuclear explosive device, with Category I nuclear materials being
the highest risk and Category III nuclear material being the lowest risk. Accordingly,
design basis threat analysis involving a risk graded approach for security measures were
conducted by CNSC’s nuclear security experts and implemented as follows:
::
		
		
::
		
::
		
		
::
		
::
		
		
		
::
		
::
		
		
		
::
		
		
		
::
		
		
::
		
::
		
		

on-site nuclear response force – to establish an armed response force available
at all times and capable of making an immediate and effective intervention to
counter threats to nuclear facilities and nuclear substances;
predetermination of trustworthiness – to require unescorted employees to have a
security clearance or an authorization appropriate to their level of access;
responsibility for granting authorizations – to require licensees to grant certain
access authorizations; (This responsibility was transferred from the CNSC,
recognizing that the licensee is responsible for nuclear security.);
access control – to have appropriate procedures and devices in place to positively
identify and screen persons entering a nuclear facility;
design basis threat analysis – to take account of, in the design of a licensee’s
physical protection system, the national threat established by the CNSC, to
protect against the unauthorized removal of nuclear substances and sabotage of
nuclear facilities and nuclear substances;
threat and risk assessment – to identify local threats to a licensee’s facility and to take
any credible threats into account in the design of their physical protection system;
identification and protection of vital areas – to identify and apply physical protection measures to areas which contain equipment, systems or devices, or
nuclear substances where sabotage could directly or indirectly lead to
unacceptable radiological consequences;
uninterrupted power supply (UPS) – to have an uninterrupted power supply
(i.e., back-up battery power) in place to maintain the operation of alarm
systems, alarm assessment systems and the various essential monitoring
functions of the security monitoring room;
contingency planning, drills and exercises – to test physical protection systems
through regular drills, and develop and exercise contingency plans to manage
anticipated security related emergencies;
vehicle barriers and portals – to take measures to reduce the risk of forced
vehicle penetration into a nuclear facility;
supervisor awareness program – to train supervisors to recognize behavioural
changes in all facility personnel, including contractors, that may indicate an
increase in risk to the security of the facility.

The enhanced physical protection measures at Canadian nuclear facilities are in place
on a permanent basis and the protection of the public will remain a vital concern to the
Government of Canada, the CNSC and operators of nuclear facilities.16
16 Supra note 13.
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Canada – Public Safety and Anti-Terrorism
In order to address the threat of terrorism in the wake of September 11th, the Government
of Canada implemented an integrated approach in which intelligence, foreign policy,
border and customs, immigration, critical infrastructure, law enforcement and prosecution
authorities’ actions were coordinated. The government announced the Public Safety
and Anti-Terrorism (PSAT) initiative to support the government’s commitment to
fight terrorism and address related national security and public safety concerns. The
announcement of the Initiative was preceded by the development and passage of the Antiterrorism Act (ATA).17 The ATA and the Public Safety Act 2002 (PSA) are the main pillars
of Canada’s response to the threat of terrorism.
The PSAT Initiative supported the implementation of these two key pieces of legislation
and provided ongoing budgetary resources so that departments like the CNSC could
respond to the increase in demand for operational requirements to support the national
security legislative framework. The CNSC played an important role in this governmentwide priority through the development and implementation of regulations, and through
related nuclear security activities both domestically and abroad.
The ATA was adopted by Parliament to create offences that criminalize activities, such
as participation in a terrorist group, that take place before a terrorist event can occur.
That is why the ATA is sometimes described in Canada as an Act of prevention. The
ATA implemented several of Canada’s international obligations that were the result of
multilateral anti-terrorism treaties or United Nations Security Council resolutions. On
December 18, 2001, among other things, the legislation:
::
		
::
::
		

Created measures to take enforcement action against those responsible for
terrorist activities;
Provided new investigative tools; and
Ensured that Canadian values of respect and fairness were preserved and that hatred
was addressed through stronger laws against hate crimes and hate propaganda.18

The ATA was designed to create a balance between the need to protect the security of
Canadians and the protection of their rights and freedoms. Provisions of the ATA were
defined in order to target terrorists and terrorist groups. An act of terrorism is described
in relation to a number of international conventions and in relation to an act or omission,
in or outside Canada, that is committed for a political, religious or ideological purpose,
would the intention of intimidating the public, or a segment of the public, with regard to
security, including its economic security. It would also involve acts or omissions designed
to compel a person, a government or a domestic or an international organization to do or to
refrain from doing any act, whether the public or the person, government or organization
is inside or outside Canada. The acts of terrorism contemplated by the legislature involve
intentionally causing deaths or serious bodily harm to persons by the use of violence, to
17 S.C. (2001), c. 41.
18 Department of Justice, “The Anti-terrorism Act: Context and Rationale,” online at
http://www.justice.gc.ca/eng/antiter/act-loi/contex.html
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endanger a persons life, to cause a serious risk to the health or safety of the public, to
cause substantial property damage if causing such damage is likely to result in the related
conduct or harm, or is intended to cause serious interference with an essential service,
facility or system other than as a result of advocacy, protest, to send or stoppage work that
is not intended to result in harm as previously described.
A number of statutes were amended as a result of the adoption of the ATA. The Criminal
Code of Canada (CCC) was amended to include specific terrorism offences as, in order
to be relevant and effective, appropriate penal sanctions must be in place before a terrorist
attack takes place. The NSCA was not amended. That being said, the measures necessary
to reinforce the nuclear security framework in Canada were implemented effectively
through the NSR; also, the NSCA already contained a number of appropriate offences to
deal with related incidents or events.19
Since the ATA was enacted, the CNSC has been involved in a number of initiatives that
support Canada’s commitments as an international partner in anti-terrorism efforts. This
would involve working with the international community in areas critical to Canada’s
anti-terrorism efforts as acts of terrorism often involve transnational factors. One must
remember that Canada also shares the longest undefended border in the world with the
United States. The CNSC plays an important role in contributing to Canada’s ability to
cooperate with the US and other countries. It also ensures that international commitments
or obligations that Canada has agreed to are effectively implemented and meet Canadian
and international standards.20
Transparency and Public Interest
One of the main priorities of the CNSC is to ensure nuclear facilities are protected in
accordance with a relevant design basis threat analysis that takes into consideration the
environment where it is located – for example, planes are prohibited from flying at an
altitude of less than 3000 feet and within a 3.5 nautical mile radius of the Chalk River
Laboratories site in Ontario. The CNSC recognizes the importance of not only having
good safety measures in place, but ensuring the Canadian public’s perception of the safety
measures is fulsome and reassuring. Accordingly, it is important for the CNSC to make
safety measures apparent and share as much information as possible with the Canadian
public about nuclear regulation, and specifically nuclear safety, without compromising
national security.
A number of security measures are readily apparent. For instance, all persons entering
protected area are screened through visual checks, explosive and metal detectors as well
as X-ray screening for personal belongings. These measures are also complemented by
comprehensive systems of fences, detection systems, cameras, and vehicle barriers are
(land and water) and secure physical search areas.21 The primary objective is to ensure that
19 Ss. 48 to 52, NSCA.
20 Ss. 3 and 9, NSCA.
21 Secure areas for the storage of radioactive sources are secured and could be a room, container, vault, vehicle or
building. These areas are assessed for the following: Access control Locking hardware, Intrusion Detection, and,
with, Security Patrols, Alarm Monitoring, Balanced Protection, Response (Police or In-House), Security
awareness and Documented Security Plan.
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the security measures in place to protect nuclear installations and materials or prevents
any attack or act of sabotage would succeed in preventing any significant damage to
the sensitive areas. These measures tend to provide deterrence against malicious acts and
hopefully provide the public with an idea of the emphasis placed by the operators and the
regulator on security and safety.
The publication of legislative or regulatory amendments also provides Canadians with an
appropriate level of transparency, while respecting the need for security. The Canadian
public has been informed that enhanced physical protection measures at Canadian
nuclear facilities will be in place on a permanent basis and that the protection of the
nuclear facilities and materials remains a vital concern to the Government of Canada, the
CNSC and the operators.
Compliance with the new nuclear security requirements in the NSR are monitored as
part of the CNSC’s ongoing inspection and compliance programs for designated nuclear
facilities. CNSC inspectors and the staff of the Nuclear Security Division conduct regular
inspections to ensure compliance with the NSR and to verify the effectiveness of licensees’
physical protection programs. The inspections include follow-up discussions and audits
designed to promote compliance and improvement.
Licensees are also required to take prompt action to correct any deficiencies or noncompliance issues identified by the CNSC inspectors. Graduated enforcement actions
may be used to enforce compliance, such as recommendations, written notices, written
warnings, increased regulatory scrutiny, licensing actions (such as suspending in whole or
in part, amending, revoking or replacing a licence) and exceptionally orders.
In addition to an ongoing dialogue with licensees, the President and CEO of the CNSC,
senior officers and staff regularly meet with other stakeholders regarding the use of armed
on-site response forces at high-risk nuclear facilities (nuclear power plants, laboratories
and nuclear research and test establishments) and the arming of qualified nuclear security
officers. Involved in these talks are also federal government departments and agencies
and provincial government departments and agencies in particular with officials from the
provinces of Ontario, Quebec and New Brunswick where nuclear facilities are located.
Conclusion
The fight against terrorism and the potential threat to nuclear facilities in Canada remain
a constant challenge in the context of nuclear security. Close cooperation with our national
and international partners is fundamental to ensure that the implementation of initiatives
designed to deal with the security of nuclear installations and materials are effective. The
commitments and obligations adopted and contained in international instruments serve as
a solid basis upon which Canada will continue to improve its nuclear security strategy.
In 2007, the Speech from the Throne contained the following statements describing the
ongoing challenge for government to protect a free and democratic society while ensuring
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the safety of people and our national security:22
The concern of Canadians in protecting our communities extends
naturally to protecting our country against threats to our national
security: those who would attack the peaceful pluralism of our society
through acts of terrorism. Canada has experienced the tragedy of
terrorism before. The report from the public inquiry into the Air India
bombing will be an important contribution to safeguarding the lives of
Canadians in the future.
Our government will address Canadians directly on the challenge of
protecting our free and open society with a statement on national
security. The government will introduce legislation to make sure that
Canada has the tools it needs to stop those who would threaten our
cities, communities and families, including measures to strengthen the
Anti-Terrorism Act and to respond to the Supreme Court decision on
security certificates.
The very nature of nuclear installations or facilities mandates that all reasonable security
measures be taken by Canada to ensure that the security of persons, the environment and
national security are protected in order to avoid or minimize the adverse consequences of
terrorist attacks. Deterrence is an important factor in the prevention of malicious acts that
could result in serious harm and damage in the context of the peaceful use of nuclear energy.
In Suresh v. Canada, rendered on January 11, 2002, the Supreme Court of Canada
recognized that Canada has a legitimate and compelling interest in combating terrorism
while maintaining its commitment to fundamental justice. The Court enunciated the
inherent challenge that Parliament faces in dealing with issues of fundamental human
rights and terrorism as follows:
The issues engage concerns and values fundamental to Canada and
indeed the world. On the one hand stands the manifest evil of terrorism
and the random and arbitrary taking of innocent lives, rippling out in an
ever-widening spiral of loss and fear. Governments, expressing the will
of the governed, need the legal tools to effectively meet this challenge.
On the other hand stands the need to ensure that those legal tools do
not undermine values that are fundamental to our democratic society
– liberty, the rule of law, and the principles of fundamental justice –
values that lie at the heart of the Canadian constitutional order and the
international instruments that Canada has signed. In the end, it would
be a Pyrrhic victory if terrorism were defeated at the cost of sacrificing
22 For instance, investigative hearings (section 83.28 of the Criminal Code) were aimed at preventing and
investigating terrorist offences. In 2004, the Supreme Court of Canada upheld the constitutionality of this
provision while stating that investigative hearings should generally be held in open court. However, the power
was subject to a sunset clause and expired after the House of Commons voted against extending its application
in February 2007.
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our commitment to those values. Parliament’s challenge is to draft laws
that effectively combat terrorism and conform to the requirements of
our Constitution and our international commitments.23
With this in mind, the CNSC continues to work closely with the IAEA, national and
international authorities in order to deal with the challenging task of implementing
nuclear security measures that will be compatible with the protection Canadians expect
in the context of international terrorism.
23 [2002] 1 S.C.R. 3. The appellant, Mr. Suresh, was recognized as a Convention refugee in 1991 who applied for
landed immigrant status. In 1995, he was detained and faced deportation proceedings to Sri Lanka on grounds
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LES DANGERS MAJEURS DU TRANSPORT MARITIME
Frédérique Vallon – Diplômée en Droit Nucléaire Spécialiste du Droit de la Mer
La situation qui est celle de la fin de l’année 2008, avec la recrudescence de la piraterie au
large des côtes somaliennes, pose aux observateurs internationaux un certain nombre de
problèmes. Pour nous qui avons étudié ce phénomène, la piraterie, ici, est une forme de
terrorisme car elle n’a pas pour but unique l’enrichissement personnel des pirates, mais elle
est bel et bien une prise de position politique, comme en témoignent les objectifs visés.
Les Chefs d’Etats, unanimes, condamnent les actes de piraterie et parlent de mettre en
place des moyens d’intervention et de dissuasion. Or, le moment, la manière et le coût de
ces moyens d’intervention ne sont pas décidés et la réaction au coup par coup reste la seule
mise en œuvre à chaque attaque.
Qu’en serait-il d’interventions nécessitées par des actes de terrorisme effectués au moyen
d’armes de destruction massive ?
Introduction
« L’aspect le plus remarquable du droit de la mer, au 21e siècle, est constitué par
le rôle qu’y joue la Convention des Nations Unies du 10 décembre 1982, point
d’arrivée d’une activité de codification qui a duré une trentaine d’années. »1
Cette Convention gère donc les relations entre les Etats et leurs obligations en ce qui
concerne le Droit de la Mer. Mais le nucléaire est venu bouleverser une entente pourtant
assez assurée en introduisant le risque majeur dans un domaine où seules les fortunes de
mer étaient prises en compte, notamment par les assureurs.
Les Etats ont alors cherché à mettre en place un régime de responsabilité couvrant le
transport maritime.
1

Tullio Treves Juge au Tribunal international du Droit de la Mer « L’état du droit de la mer à l’approche du XXIe
siècle » Pedone Annuaire de Droit de la Mer p. 124.
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« Considérant que la Convention de Paris sur la responsabilité civile
dans le domaine de l’énergie nucléaire du 29 juillet 1960 et son Protocole
Additionnel du 28 janvier 1964 et que la Convention de Vienne relative à
la responsabilité civile en matière de dommages nucléaires du 21 mai 1963
prévoient qu’en cas de dommage causé par un accident nucléaire survenu
au cours d’un transport maritime de matières nucléaires couvert par ces
Conventions, l’exploitant d’une installation nucléaire est la personne
responsable de ce dommage,
Considérant que des dispositions semblables existent dans les lois nationales
en vigueur dans certains Etats, Considérant que l’application de toute convention internationale antérieure dans le domaine du transport maritime
est toutefois maintenue,
Désireuse de faire en sorte que l’exploitant d’une installation nucléaire soit
responsable à l’exclusion de toute autre personne en cas de dommage causé
par un accident nucléaire survenu au cours d’un transport maritime de
matières nucléaires2, »
Chaque Etat souhaite se doter des moyens de faire respecter l’environnement marin relevant
de sa juridiction nationale. Pour ce faire, il doit faire reconnaître une certaine souveraineté,
mais aussi reconnaître à d’autres Etats (Etats lésés, Etats du Pavillon) leur propre souveraineté sur les navires qui transitent dans ses eaux ou font escale dans ses ports.
Mais, tout comme le nucléaire bouleverse les règles du transport maritime, le terrorisme
est venu bouleverser la donne du risque en la matière. En effet, s’il est relativement simple
de faire face à un accident, il devient quasiment impossible de prévoir les interventions
nécessaires à la catastrophe que constituerait un attentat soit sur un navire transportant
des matières nucléaires soit, dans tout autre cas, au moyen d’armes nucléaires.
L’étude de la piraterie, déjà, avait permis de mettre en évidence les lacunes du droit en la
matière. On imagine que les problématiques sont transposables au terrorisme maritime.
Effectivement, l’intervention en mer territoriale étrangère, encadrée strictement dans les
cas de piraterie par la Convention de Montego Bay, sur un navire suspect n’est pas pour
autant résolue sous prétexte que l’acte est terroriste.
Si la piraterie est un phénomène diffus, de mieux en mieux connu et cerné, le terrorisme,
lui, est un phénomène beaucoup plus aléatoire. La piraterie concerne certaines zones
et certains types de navires. Mais pour le terrorisme, il y a autant de possibilités que de
groupes terroristes. Dans le contexte actuel « post-11 septembre », un certain nombre de
cas de figure sont envisageables. Les groupes terroristes peuvent agir comme dans d’autres
2

Convention relative à la responsabilité civile dans le domaine du transport maritime de matières nucléaires,
Bruxelles le 17 décembre 1971.
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affaires passées : prise de contrôle du navire et mise en otage de l’équipage et des passagers
ou encore de la cargaison, en vue d’attirer l’attention de l’opinion publique internationale3.
Tous les navires sont concernés par ce risque et les porte-conteneurs dont les cargaisons
sont composées de matières dangereuses le sont davantage encore.
Or, on estime à seulement 2 % le nombre de conteneurs contrôlés. Le système logistique en
la matière est particulièrement perméable et permet d’accéder à de multiples cargaisons au
cours des nombreuses opérations de manutention subies par un conteneur, une quinzaine
environ pour un voyage international.
En matière de terrorisme, la convention de Rome est d’autant plus applicable qu’elle a été
adoptée en réponse à l’affaire de l’*Achille Lauro*4, considérée comme une des premières
à mettre en scène un acte de terrorisme maritime. Entrée en vigueur en 1992, elle donne
compétence exclusive à l’État du pavillon pour intervenir en haute mer à l’encontre d’un
navire contrôlé par des terroristes. Elle reste largement insuffisante, malgré la sentence de
la Cour Permanente de Justice Internationale (CPJI) en l’affaire du *Lotus*5:
« En dehors des cas particuliers déterminés par le droit international,
les navires en haute mer ne sont soumis à aucune autorité qu’à celle de
l’Etat dont ils portent le pavillon. En vertu du principe de la liberté de la
mer, c’est-à-dire l’absence de toute souveraineté territoriale en haute mer,
aucun Etat ne peut exercer des actes de juridiction quelconques sur des
navires étrangers ».
Prévenir des actes de terrorisme à bord des navires rend indispensable, dans le contexte
de la mondialisation, la mise en place d’un cadre normatif international commun
à l’ensemble des Etats concernés. A une culture de sécurité maritime, « sécurité », ici,
s’entend des mesures destinées à prévenir les navires contre les périls de la mer, l’OMI
ajoute, aujourd’hui, les premiers balbutiements d’une culture de sûreté, « sûreté », ici,
s’entend des mesures destinées à empêcher des actes illicites en mer, piraterie, terrorisme,
transport de stupéfiants et baraterie, rejoignant en cela les recommandations de l’AIEA
pour le domaine du nucléaire et subissant l’influence incontestable des Etats Unis et de
l’Union Européenne.
Mais les textes internationaux, notamment les Résolutions du Conseil de Sécurité, s’ils
parlent de mettre en place des moyens d’action partout où le risque terroriste est avéré, ne
font jamais expressément mention du risque de terrorisme maritime.
3
4
5

Source « La prévention des actes de piraterie et de terrorisme à bord des navires » Antoine Le Monnier de
Gouville en collaboration avec Philippe Boisson Docteur en droit.
Le 7 octobre 1985, l’*Achille Lauro*, un bateau de croisière italien, est détourné dans les eaux égyptiennes par
des terroristes représentant le Front de Libération de la Palestine. Ils contraignent le capitaine à se diriger vers le
port syrien de Tartous et font part de leurs exigences : la libération, par Israël, de 50 prisonniers palestiniens.
L’affaire du * Lotus* commence le 2 août 1926, lorsque le paquebot français *Lotus* aborde le vapeur turc
*Bozkourt* en haute mer. Le vapeur coule et huit ressortissants turcs se noient. L’officier de quart français est
arrêté, jugé et condamné par les autorités turques lors d’une escale à Constantinople. La France s’étant insurgée,
les deux gouvernements portent l’affaire devant la CPJI. La France soutient la prépondérance du droit du
pavillon, la Turquie prétend qu’il y a concurrence entre le droit du pavillon et celui de l’Etat du navire abordé.
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Faut-il en déduire que ce risque est minoré par l’ONU ou que les Etats membres estiment
qu’il est suffisamment pris en compte ailleurs ?
Premiere Partie
Le terrorisme, depuis le 11 septembre 2001, est un risque reconnu par la Société Internationale. Face à l’augmentation des Etats qui tentent de se doter de l’arme nucléaire, malgré
le Traité de Non Prolifération, il faut bien admettre que le terrorisme nucléaire devient
une potentialité bien réelle.
Le Terrorisme Nucleaire, un Risque Effectif
A compter de 2008, le budget militaire américain comportera des moyens destinés à la
défense contre le terrorisme nucléaire. Il s’agit de garantir une surveillance efficace des
matières radioactives aux Etats-Unis et à l’étranger, ainsi que de la planification et de
l’organisation d’opérations visant à localiser et à neutraliser les groupes terroristes cherchant
à se procurer l’arme nucléaire. Il ne s’agit pas, en l’espèce, d’empêcher la commission d’un
acte terroriste, mais de rendre inaccessible le matériau indispensable à cette commission.
Le terrorisme nucléaire revêt trois formes possibles: l’utilisation de têtes nucléaires pour
frapper des objectifs précis, l’organisation d’actes terroristes dirigés contres des installations
nucléaires, par exemple, des réacteurs ou des navires transportant des matières radioactives,
et enfin l’utilisation de matériaux radioactifs comme arme radiologique.
L’une des plus sérieuses menaces est représentée par la tendance chez les groupes terroristes
à s’emparer de matières radioactives et à accéder aux technologies nucléaires. De l’avis de
nombreux experts, un certain nombre d’installations de stockage d’uranium hautement
enrichi et de plutonium à usage militaire sont aujourd’hui encore insuffisamment protégées
contre d’éventuelles actions terroristes. Il faut savoir que fabriquer un engin explosif avec
de l’uranium 235 est bien plus facile qu’avec du plutonium 240. Quant à l’uranium issu
des réacteurs de centrales, tout comme le combustible nucléaire usé provenant des sousmarins, ils ne peuvent être utilisés pour confectionner une arme nucléaire classique. C’est
pourquoi il est aujourd’hui question d’explosifs nucléaires primitifs, que l’on désigne sous
le nom de “bombes sales”. La réaction en chaîne reste impossible en cas de déclenchement
d’une bombe de ce type, mais sa seule explosion physique peut provoquer une vaste
contamination radioactive.
On s’attend dans les prochaines années à une possible intensification de l’activité terroriste
dans la région d’Asie centrale, où d’importantes réserves de minerai d’uranium sont concentrées.
Le système complexe de mesures permettant au monde d’échapper à cette menace reste à
inventer6 car, malgré leur bonne volonté, les Etats concernés par la menace terroriste n’ont
pas, à ce jour, les moyens d’endiguer les actions terroristes diffuses qui les inquiètent.
6

C’est l’objet de la proposition faite par le groupe de travail dans la Conclusion de cette communication.
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Pour le terrorisme nucléaire maritime, le passé récent a démontré qu’aucun pays au monde n’est
à l’abri d’actions terroristes, et le transport maritime n’échappe pas à la règle. Tout navire peut
être délibérément utilisé comme une arme ou le vecteur d’une arme de destruction massive.
Les Moyens de Reaction et Leur Inefficacite
Dans le domaine du Droit de la Mer, la Convention de Montego Bay pose le principe
de la juridiction exclusive7 de l’Etat du Pavillon et permet la liberté de navigation. Il
garantit aux unités qui naviguent en haute mer l’application du droit international et du
droit interne de l’Etat concerné. Il confère également à un Etat unique tous les pouvoirs
mobilisables à l’égard d’un navire.
La contrepartie, c’est que l’Etat du Pavillon doit exercer ses pouvoirs et sa juridiction
avec efficacité.
Conformément à la condamnation absolue du terrorisme prononcée par le Conseil de
Sécurité de l’ONU agissant au titre du chapitre 7 de la Charte, dans sa Résolution 1390
(2002), l’Etat du Pavillon est tenu d’intervenir si des terroristes prennent le contrôle d’un
navire, quel qu’il soit. Si son intervention est difficile, voire impossible, il est alors tenu de
demander l’assistance d’Etats tiers.
Mais il peut y avoir un autre fondement à ce type d’intervention, c’est l’obligation de
protéger la vie humaine en mer, fondée sur le régime international de protection des
droits de l’homme.
Ce qui permet de conclure que, quel que soit le fondement pris en compte, l’Etat du
Pavillon n’a pas le choix, il ne peut qu’agir ou donner son consentement à l’intervention
d’un autre Etat puisqu’il a l’obligation d’intervenir aux fins de réprimer le terrorisme. En
cas d’extrême urgence, ce consentement sera présumé avoir été donné.
Reste l’hypothèse vraisemblable de considérer un navire dont un groupe terroriste s’est
emparé comme un navire sans nationalité. Le terrorisme maritime nucléaire étant l’objet
de cette recherche, nous préciserons que les Etats sont tombés d’accord pour mettre
en place des mesures préventives, comme un contrôle serré de la cargaison, selon les
résolutions 1368 (2001) et 1373 (2001) du Conseil de Sécurité autorisant à prendre
les mesures appropriées puisque les actes terroristes sont une menace pour la paix et la
sécurité internationales.
Mais laissons s’exprimer Monsieur Rüdiger Wolfrum, ancien Président du Tribunal
International du Droit de la Mer :
« Cette évolution juridique montre nettement que le Droit International
en tant que tel et les procédures par lesquelles il peut être amené sont assez
souples pour réagir à de nouveaux problèmes. Ce qui est remarquable dans
7

Convention des Nations Unies sur le Droit de la Mer, dite Convention de Montego Bay, articles 90, 91 et 92.
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les nouveaux régimes qui sont adoptés, c’est que le thème central n’est plus le
même : la priorité est désormais accordée aux mesures de prévention. »
Sachant que ces mesures, à l’évidence, requièrent l’étroite collaboration des Etats entre eux.
L’exemple de L’union Europeenne
La Commission européenne considère que désormais il est nécessaire d’améliorer la sûreté
de l’ensemble de la chaîne logistique approvisionnant le transport maritime, du fournisseur
au consommateur. En conséquence, elle a adopté une communication et une proposition de
règlement visant à imposer dans toute l’Union européenne (UE) l’application des normes
les plus élevées de sûreté du transport maritime, telles que définies par l’Organisation
maritime internationale (OMI), applicables au transport maritime international de marchandises, et aux installations portuaires qui lui sont consacrées. Les nouvelles obligations
pour une sûreté accrue proposées par la Commission s’appliqueront également aux navires
à passagers effectuant des voyages nationaux. En outre, les dispositions sur les évaluations
de sûreté, l’établissement de plans de sûreté, ainsi que sur la désignation d’agents de sûreté
des compagnies et des navires, seront étendues aux autres navires affectés à un trafic
national. Le Règlement prévoit également un processus d’inspections supervisées par la
Commission pour vérifier les modalités de contrôle de la mise en œuvre effective de ces
nouvelles règles de sûreté dans toute l’UE.
Le Terrorisme Maritime, un Risque Croissant
Depuis l’Antiquité, l’homme cherche à lutter contre un des risques majeurs de la navigation :
la piraterie. Cette lutte n’est pas le vestige d’un passé révolu mais bien encore une réalité
quotidienne. C’est « La Tribune » du 11 janvier 2009 qui annonce, après deux mois de
captivité, la libération du *Sirius Star*, affrété par la Compagnie Nationale Saoudienne,
dont la mésaventure a constitué une prise inédite dans les annales de la marine marchande.
Le superpétrolier saoudien «Sirius Star» dont le sort a tenu en haleine l’attention internationale depuis son rapt en novembre a quitté les eaux de la Somalie. Les pirates avaient
réclamé le 19 novembre 2008 25 millions de dollars pour relâcher le bateau. Ils auraient
ensuite réduit leurs exigences financières et la presse parle de trois millions de rançon avouée.
Pour nous, cela pose deux questions majeures :
::
		
::
		

A quand l’abordage et la prise d’un porte-conteneurs transportant des
déchets nucléaires ?
Qui profite des millions de dollars de rançon ? Les pirates participent-ils au
financement du terrorisme ?

Depuis le 11 septembre 2001, une nouvelle peur s’est installée, celle d’attaques terroristes
contre des navires et, selon les observateurs, cette peur n’est pas sans objet. Il faut savoir, de
surcroît, que la piraterie, dans certains cas, contribue au financement du terrorisme.
Le transport maritime se prête particulièrement bien à l’action terroriste. La chaîne
logistique est particulièrement poreuse car elle est étendue dans le temps et dans l’espace,
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elle fait collaborer des milliers d’intervenants, des dizaines de documents différents, et
de nombreux sites. Les points d’entrée sont donc multiples. Une organisation criminelle
transnationale peut même, en toute légalité apparente, exploiter une flotte marchande,
qu’elle utilise accessoirement pour le transport d’armes lourdes, voire de destruction massive.
Nous pensons, ici, à une organisation comme Al-Qaïda dont le financement repose, entre
autre, sur des entreprises multinationales parfaitement et officiellement organisées. AlQaïda et des organisations terroristes affiliées, dont la Jemaa Islamiya, ont montré qu’elles
comprennent le rôle des points d’étranglement principaux dans le commerce maritime
global en montant ou planifiant plusieurs attaques ces dernières années. Les résultats de
deux attaques près du Yémen ont été considérables, mais largement localisées. Les primes
d’assurances ont explosé et les bateaux évitent la zone.
«... Le réseau Al-Qaïda aurait une flotte considérable de navires de haute
mer, parmi plus de 46’000 navires qui font escale à plus de 2800 ports
participant au commerce international.8 »
Il existe des accords internationaux qui tentent de gérer cette situation. Le plus connu et le plus
important est la Convention de Rome9. Il existe aussi des amendements à cette convention
dite Convention SUA10 concernant le transport maritime des matières radioactives.
Le transport de déchets nucléaires à partir de la Grande Bretagne et de la France jusqu’au
Japon a commencé en 1992. Les acheminements se poursuivront au moins jusqu’en 2014,
à raison de deux par an. Les matières transportées sont le plutonium, les déchets nucléaires vitrifiés à haute activité ou l’oxyde mixte de plutonium et d’uranium. Trois routes
sont empruntées : la route d’Afrique australe par le Cap de Bonne-Espérance, la route
d’Amérique du Sud par le Cap Horn, et le Canal de Panama par la Mer des Caraïbes.
Les pays responsables de ces envois insistent sur le fait qu’ils sont effectués conformément
au règlement international de l’Organisation maritime internationale (OMI) et de
l’Agence Internationale de l’Energie Atomique (AIEA), tout en invoquant les droits de
passage maritime reconnus par le Droit international de la mer.
Toutefois, les nations côtières le long des routes de transport, Caraïbe, Brésil, Argentine,
Chili, Afrique du Sud, les Iles du Pacifique, Nouvelle Zélande et Corée, protestent
constamment contre l’acheminement de ces cargaisons par leurs eaux territoriales ou leur
Zone Economique Exclusive (ZEE). Elles attirent l’attention sur l’existence d’insuffisances
majeures et de questions irrésolues dans le cadre des règlements existants de l’OMI et de
8

Michael Richardson, “Terror at sea: The world’s lifelines are at risk”, The Straits Times, 17.11.2003 Traduction et
réécriture: Maj EMG Ludovic Monnerat.
9 Convention pour la répression d’actes illicites contre la sécurité de la navigation maritime, signée à Rome, en
1988. Elle fait obligation aux parties d’extrader ou de poursuivre les auteurs d’actes illicites dirigés contre des
navires, 52 États parties. Cette convention est complétée par le Protocole pour la répression d’actes illicites
contre la sécurité des plates-formes fixes situées sur le plateau continental, adopté par l’OMI à Rome en 1988. Il
étend les dispositions de la Convention aux plates-formes fixes utilisées pour l’exploitation de gisements de
pétrole ou de gaz situés en mer, 48 États parties.
10 Le 14 octobre 2005, des amendements à la Convention pour la répression des actes illicites contre la sûreté de la
navigation maritime ont été adoptés par la Conférence diplomatique sur la révision des Traités SUA. Faite à
Rome le 10 mars 1988 (entrée en vigueur le 1er mars 1992), 135 États parties.
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l’AIEA, ainsi que l’obligation de préserver et de protéger l’environnement marin imposée
par le Droit international de la mer.
Les questions en suspens ou celles traitées de façon insuffisante comprennent la
responsabilité en matière de sauvetage, la responsabilité pour les dommages, les normes de
sûreté des conteneurs, l’obligation de consulter et de notifier au préalable aux Etats côtiers
concernés le passage dans leurs eaux d’un navire transportant des matières dangereuses, et
la préparation d’évaluations écologiques et de plans d’urgence pour la gestion d’éventuelles
catastrophes côtières. Ce qui pose, en retour, le problème de fuites potentielles si les
messages sont interceptés par des groupes terroristes au moins aussi bien équipés que les
forces de défense. Nous voyons, ici, une augmentation du risque terroriste possible.
En définitive, le risque est, à terme, de se retrouver en matière de sûreté dans une situation
semblable à celle que l’on connaît en matière de sécurité maritime : à savoir une grande
disparité entre les opérateurs et entre les États, selon le sérieux de chacun, les conditions
économiques et les motivations politiques.
Deuxieme Partie : Les Conventions Internationales
Face à une situation qui va se dégradant, les Etats ont mis en place un certain nombre
d’instruments juridiques. Ces instruments, comme toutes les Conventions Internationales,
reposent sur un consensus entre les Etats signataires. Leur exécution, quant à elle, dépend
de la bonne volonté des Etats.
Les Traites Internationaux
La Convention de Rome a été adoptée pour couvrir, non seulement, les actes de terrorisme
dirigés contre les navires, mais tous les actes de violence en mer.
L’article 3, paragraphe 1, lettre c, pose que détruire un navire ou sa cargaison de manière
illicite, comme de causer à un navire des dommages de nature à compromettre la sécurité
de sa navigation sont des infractions pénales.
Le Protocole de 2005 ajoute un article 3bis qui dispose que toute personne commettant
délibérément un tel acte en vue d’intimider une population, de contraindre un gouvernement ou une Organisation Internationale à accomplir ou à s’abstenir d’accomplir un acte
quelconque, commet une infraction au sens de la Convention de Rome.
Dans le domaine du transport de matières nucléaires, les actes visés sont les suivants :
::
		
		
::
		
::
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Utiliser contre ou à bord d’un navire des matières radioactives ou des armes
nucléaires de manière à provoquer ou risquer de provoquer la mort ou des
dommages graves
Transporter à bord d’un navire des explosifs ou des matières radioactives en
sachant qu’ils seront utilisés à des fins terroristes
Transporter à bord d’un navire une arme nucléaire en sachant qu’il s’agit d’une
arme BCN (biologique, chimique ou nucléaire)

::
		
::
		

Transporter à bord d’un navire des produits fissiles spéciaux en sachant qu’ils
sont destinés à une activité explosive nucléaire
Transporter à bord d’un navire des équipements destinés à la fabrication d’une
arme nucléaire.

Par contre, le transport des matières nucléaires ne constitue pas une infraction si le
transport se fait pour le compte ou sous le contrôle d’un Etat partie au Traité de Non
Prolifération11(TNP).
Mais c’est une chose que de déclarer les actes terroristes illégaux et une autre que de les
empêcher ! Pour notre part, nous doutons sérieusement que le terrorisme qui utilise des
moyens imprévisibles et qui est le fait de groupes non reconnus qui cherchent à l’être,
puisse être éradiqué par des Conventions puisque, par définition, les Conventions sont
ratifiées par des Etats en place, dont les mouvements terroristes ne font pas partie.
D’autre part, si les poursuites pour acte de piraterie reposent sur le principe de la
compétence universelle et que la piraterie est considérée comme un crime international,
les infractions commises au titre de la Convention de Rome ne le sont pas.
D’ailleurs, il est clair que l’effet dissuasif de la Convention disparaît complètement dans le
cadre d’un attentat suicide. En effet,
« Le Mouvement de la Résistance Islamiste accueille tout musulman qui
embrasse sa profession de foi, adopte ses idées, s’attache à sa règle de vie,
garde ses secrets et manifeste son souhait d’appartenir à ses rangs pour faire
son devoir. Sa rétribution se trouve auprès de Dieu.12»
Comment craindre les effets d’une Convention Internationale lorsque l’on agit pour
rejoindre Dieu ?
Le Règlement de Transport de l’AIEA, si l’on se réfère aux articles consacrés au transport
maritime, nous autorise à penser que l’AIEA se préoccupe peu des spécificités du transport
maritime dont les dangers sont si particuliers et les aspects transfrontières incontournables.
Le nombre restreint des articles et leur caractère succinct permet, en effet, d’imaginer que
le transport par mer des matières nucléaires n’a jamais été et n’est toujours pas un souci
majeur de l’AIEA.
Les Guidelines des Professionnels du Transport
Restent les multiples normes techniques contenues dans le Code IMDG et définissant
les navires INF.
Néanmoins, du point de vue du navire, les mesures s’ajoutent aux mesures. Quel capitaine,
même le mieux formé du monde, est capable d’intégrer une telle masse réglementaire ?
11 Le TNP a été signé à Londres, Moscou et Washington, le 1 juillet 1968.
12 Charte du Mouvement de la Résistance Islamique – Palestine (Hamâs).
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Trop de droit ne va-t-il pas tuer le droit ? Ou si l’attention est actuellement portée sur la
sûreté, ne va-t-elle pas réduire celle portée à la sécurité ?
Et comment intégrer les mesures anti-terroristes à cette surabondance de textes ?
Nous ne sommes cependant pas surprise que les Etats appliquent la politique des petits pas.
La Conférence des Gouvernements contractants à la Convention Internationale de 1974
pour la sauvegarde de la vie humaine en mer13 fait référence au Code International pour
la Sûreté des Navires et des Installations Portuaires (ISPS)
« invite les Gouvernements contractants à la Convention à noter que le
Code prendra effet le 1 juillet 2004 … ».
Il ne faut pas confondre vitesse et précipitation !
Sans compter que les nouvelles prescriptions
« constituent le cadre international par le biais duquel les navires et les
installations portuaires peuvent coopérer pour détecter et décourager les actes
qui menacent la sûreté dans le secteur des transports maritimes14».
Quelle efficacité en cas d’alerte radiologique ou terroriste ?
Pourtant, l’International Marine Accident Reporting Sheme, en juin 2007, fait état
d’accidents qui vont d’un feu dans un conteneur à l’échouement dans un chenal en passant
par la dépressurisation du compartiment machine et un feu d’acétylène. Accidents sans
conséquences parce que survenus dans les juridictions d’Etats responsables, correctement
équipés et capables de faire face à un accident.
Comment imaginer la survenue d’un accident nucléaire dans les eaux territoriales ou les
zones portuaires d’un Etat soit incompétent, soit sous-équipé ?
Et comment imaginer la riposte à un acte terroriste ?
Y a-t-il réellement un moyen imparable de l’empêcher ?
Une Prise en Compte Insuffisante d’un Risque Capital
Nous ne souhaitons pas, ici, établir une liste exhaustive de tous les textes dont l’objectif est
la prévention du terrorisme, la sûreté ou la sécurité maritime. Mais il nous semble évident
que ce n’est pas avec des textes que l’on va prévenir des attaques terroristes. Or, plusieurs
signaux inquiétants laissent à penser que la nébuleuse terroriste s’intéresse de près au
secteur maritime.
13 Convention SOLAS, adoptée le 1 novembre 1974, entrée en vigueur le 25 mai 1980.
14 Annexe au Code ISPS, Préambule §1.
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Les attentats contre le *USS Cole* (octobre 2000, 17 morts), le pétrolier *Limburg*
(octobre 2002, 1 mort) et, plus récemment, contre le *Super ferry 14* en baie de Manille
(plus de 100 morts et disparus) permettent de considérer que ces opérations sont des
entraînements en vue d’une attaque terroriste, une sorte de répétition générale en vue
d’actions terroristes.
En décembre 2004, un rapport d’Aegis Defence Services, une société de sécurité basée
à Londres, mettait en garde contre “l’extrême vulnérabilité du secteur maritime” et disait
s’attendre à une attaque contre “une cible maritime significative”. Et le rapport souligne
que la dissimulation d’une arme de destruction massive dans un conteneur est un scénario
pris au sérieux par les spécialistes.
La Convention des Nations Unies sur le Droit de la Mer15 ne fait allusion que dans ses
articles 22 et 23 aux navires à propulsion nucléaire et transportant des substances ou des
matières radioactives, à propos du passage inoffensif, pour faire obligation aux navires
étrangers de prendre des mesures spéciales de précaution.
Dans son article 92-3, elle dispose :
« Tout Etat prend à l’égard des navires battant son pavillon les mesures
nécessaires pour assurer la sécurité en mer, notamment en ce qui concerne :
a) la construction et l’équipement du navire et sa navigabilité;
b) la composition, les conditions de travail et la formation des équipages, en
tenant compte des instruments internationaux applicables; »
Son article 100 pose l’obligation, pour les Etats parties de coopérer à la répression de la
piraterie, mais il n’est fait mention nulle part du risque terroriste.
Son article 111 concerne le droit de poursuite d’un navire étranger
« si les autorités compétentes de l’Etat côtier ont de sérieuses raisons de penser
que ce navire a contrevenu aux lois et règlements de cet Etat. »
Encore faut-il que la poursuite soit « chaude », c’est-à-dire qu’elle ne soit pas interrompue
et commence sur un quasi constat de flagrant délit.
Enfin, l’article 301 de la Convention précise que les mers doivent être utilisées à des fins
pacifiques. Ce qui n’est pas vraiment dissuasif !
La Convention internationale pour la répression des actes de terrorisme nucléaire adoptée
le 15 avril 2005, quant à elle, pose des principes généraux de prévention mais ne précise
pas d’action particulière en cas de terrorisme nucléaire maritime.
15 Dite Convention de Montego Bay, adoptée le 10 décembre 1982 à Montego Bay, Jamaïque, est entrée en vigueur
le 16 novembre 1994.
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Certes, les termes généraux peuvent souvent s’appliquer à la situation particulière d’un
acte de terrorisme commis en mer, mais il n’est tenu aucun compte des spécificités du
milieu maritime, des risques particuliers induits par certains passages transocéaniques, des
menaces de diffusion à l’échelon planétaire de produits toxiques entraînés par les courants
marins et atmosphériques.
Certes, demander aux Etats d’ériger en infraction pénale les actes de terrorisme peut
sembler intéressant en l’absence d’une définition juridique claire du terrorisme. Mais il est
dérisoire d’imaginer que la crainte de la sanction puisse avoir une quelconque influence
sur le comportement d’un kamikaze décidé à rejoindre Allah en emmenant avec lui un
maximum de Croisés !
La Convention Internationale pour la Répression du Financement du Terrorisme, ouverte
à la signature à New York le 10 janvier 2000 s’applique, quant à elle, à toutes les formes
de terrorisme, le terrorisme maritime ayant besoin d’argent, comme toutes les actions en
la matière. Pourrait se poser, en l’espèce, la question du financement dudit terrorisme par
l’argent de la corruption.
Conclusion
Etant donné que le risque terroriste nucléaire existe et que les Etats le prennent en compte
à travers diverses Conventions Internationales, que le Conseil de Sécurité de l’ONU a
pris, sur le sujet, de nombreuses résolutions, il peut paraître vraisemblable de prévoir la
mise en place d’un système international de prévention et de lutte contre ce fléau, dans le
cadre d’attaques en mer.
Depuis les origines de la navigation jusqu’à nos jours, la mer est source de violences, sous
les formes les plus diverses. La piraterie en est une des formes les plus anciennes. Elle est
aujourd’hui relayée par le terrorisme. Ce sont en fait deux phénomènes connexes, mais
qui ne sont pas pour autant similaires, en tous cas pour le juriste, puisque les objectifs des
pirates et des terroristes sont différents.
En fait, alors que la piraterie est un phénomène de mieux en mieux connu et cerné, le
terrorisme est un phénomène beaucoup plus imprévisible. Alors que la piraterie concerne
certaines zones et certains types de navires, le terrorisme n’a pas de caractéristiques aussi
pointues et reste totalement aléatoire. Il y a autant de possibilités d’actions terroristes qu’il
y a de groupes terroristes.
Cumuler les Conventions, les Résolutions, les textes dont la principale caractéristique est
de n’être qu’incitatifs paraît totalement insuffisant. Le terrorisme n’a pas d’Etat, puisque un
de ces objectifs est d’en acquérir un. Si les mouvements terroristes ne peuvent revendiquer
un territoire clôt par des frontières, ils ont besoin d’un lieu, Etat refuge, où ils peuvent
installer leurs camps de base et leurs postes de commandement, comme l’Afghanistan
et les Talibans pour Al-Qaïda. Le terrorisme devenant, alors, comme la guerre selon la
formule de Clausewitz, « la continuation de la politique par d’autres moyens ». Le but ultime
du terrorisme, le contrôle de plusieurs Etats, le réintègre dans la géopolitique classique.
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Le terroriste recherche, en effet, le territoire sur lequel il pourra exercer le monopole de la
force légitime et la collecte des impôts. Il veut ainsi accéder à une position supérieure et
acquérir une respectabilité internationale.
Que peuvent les Traités, face à un mouvement non étatique dont la volonté, à l’évidence,
est de ne pas s’inscrire dans une mouvance légitime internationale mais plutôt de
s’opposer à elle par tous moyens, y compris un terrorisme maritime nucléaire qui viserait
soit à bloquer de manière durable les grands axes commerciaux, soit à polluer le maximum
d’espaces pour atteindre le maximum de personnes.
Les Mesures Conventionnelles et Réglementaires
Le rôle du renseignement ne cesse d’augmenter dans le domaine de la prolifération
des armes de destruction massive (AMD), en raison de la sophistication croissante des
méthodes de dissimulation adoptées par les pays proliférateurs et de la priorité accordée à
la menace terroriste par un nombre de plus en plus important de pays dans leur politique
de défense.
Etant donné que le niveau d’alerte dans les ports est déclenché par les Services Secrets
que, visiblement, ces Services jouent un rôle majeur dans la lutte contre le terrorisme,
infiltrer les groupes terroristes est, à vues humaines, la seule solution pour connaître leurs
projets d’attentats.
C’est la raison pour laquelle nous proposons au Working Group de travailler à la mise sur
pieds d’une Convention pragmatique destinée à faire collaborer les Services Spéciaux des
différents Etats signataires.
Pour sa part, la Convention de Montego Bay ne prend pas en compte le risque terroriste
alors qu’elle consacre quelques articles à la piraterie.
Cette Convention prend en compte la protection de l’environnement mais ne fait aucune
allusion aux risques provoqués par le transport de matières dangereuses. Or, aux côtés
des dangers représentés par les transports de matières nucléaires, il y a le danger, plus
important selon les experts du Bureau Veritas, induits par la navigation des méthaniers
dont l’explosion aurait des répercussions considérables sur le commerce mondial. Il y en
a environ 500 qui sillonnent les mers et, contrairement aux navires dont la cargaison est
de classe 7, ils n’ont pas de route fixée à l’avance. Il est donc impossible d’en assurer une
surveillance aérienne, par exemple.
Il serait souhaitable de proposer à l’Organisation Maritime Internationale et à
l’Organisation des Nations Unies, des textes traitant de ce sujet brûlant.
Les Mesures Techniques
Pour venir en appui des textes, des mesures pragmatiques seraient les bienvenues.
Pourquoi ne pas faire droit aux Etats Unis qui souhaitent mettre en place un système de
scannage systématique de tous les containers embarqués ?
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Il serait également possible d’équiper de GPS les emballages contenant des matières
radioactives et de mettre en place, dans les ports, un système d’alarme pour les retrouver.
Enfin, pourquoi ne pas équiper les ports de moyens pour récupérer les colis perdus en mer.
Ces mesures auraient l’avantage d’être opérationnelles également lors d’un accident, la
mer étant, par définition, un endroit dangereux et les navires sujets aux fortunes de mer.
Prévenir des actes de piraterie ou de terrorisme à bord des navires requiert, dans un contexte
mondialisé, la mise en place d’un cadre normatif international commun à l’ensemble des
acteurs du secteur et plusieurs Conventions existent. Elles n’ont certes pas, jusqu’alors,
résolu le problème.
C’est pourquoi il convient de leur adjoindre des textes plus pragmatiques comme le Code
IMDG qui est d’application obligatoire pour les cargaisons de classe 7, dont le nucléaire.
Il a été reformulé en 2001 et toutes les Capitaineries doivent l’appliquer. C’est une
encyclopédie en 7 volumes qui prévoit toutes les situations. C’est sur la base des différents
codes que les navires sont certifiés, par le Bureau Veritas, en France par exemple, et c’est
sur cette même base que les Etats peuvent contrôler les navires en escale et les retenir
jusqu’à leur mise aux normes.
Aujourd’hui, le non respect des codes entraîne des sanctions coûteuses pour les armateurs.
Ces sanctions sont celles du Droit International et l’Etat du Pavillon comme l’Etat du
Port sont en position de les faire appliquer. La principale est le droit, pour l’Etat du Port,
de retenir un bateau à bord duquel les normes ne sont pas respectées ou un navire qui
provient d’un pays « à risque » terroriste.
Ainsi, il devient évident que les mesures conventionnelles sont complétées par des mesures
techniques et que, peut-être, leur application conjointe pourra réduire efficacement la
menace terroriste nucléaire maritime.
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The Impact of Civilian Nuclear
Cooperation on Foreign Policy and
International Law A Canadian Perspective
Grant LoPatriello – Osgoode Hall Law School, Canada

The Government of Canada has recently been open to criticism from Canadian and
international activists, following changes to its non-proliferation and nuclear cooperation
policies. In response to this criticism, this paper serves to identify and elucidate the recent
inconsistencies in Canadian foreign policy, namely Canada’s April 1999 Government
Statement entitled Nuclear Disarmament and Non-Proliferation: Advancing Canadian
Objectives. It evaluates public criticism by examining Canadian and international law
and concludes that there may be merit behind the claims of many activists.
Introduction
Canada has had a rich, and at times, rather colourful history of international nuclear cooperation. To date, Canada has entered into more than 25 nuclear cooperation agreements
(NCAs), spanning more than 40 countries1, with its first nuclear cooperation agreement
dating back to 19552, predating the Treaty on the Non-Proliferation of Nuclear Weapons
(NPT). With over 50 years of experience in nuclear trade, the Government of Canada
has not only signalled to the international community that it places great importance on
the benefits of international nuclear cooperation, but that it also places equal importance
on the integrity and security of such cooperation – earning itself an impeccable reputation
in this area of trade.
However, Canada’s reputation has recently been open to criticism from Canadian and
international activist groups alike, rekindling memories of its colourful past. Activists
have claimed that the Government of Canada has, in pursuing a nuclear cooperation
agreement with India, made a trade-off: exchanging Canadian economic security for
national and international security. This criticism follows Canada’s quietly changed, long1
2

As of June 2009
Agreement for Cooperation concerning Civil Uses of Atomic Energy between the Government of Canada and
the Government of the United States of America
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standing non-proliferation policy and coincides with the upcoming ratification of the
Canada-India agreement on nuclear cooperation.
This paper serves to identify the recent inconsistencies in Canadian foreign policy, namely
Canada’s April 1999 Government Statement entitled Nuclear Disarmament and NonProliferation: Advancing Canadian Objectives. It evaluates public criticism by examining
Canadian and international law and concludes that there may be merit behind the claims
of many activists.
Canadian Non-Proliferation Policy
Although Canada’s long-standing non-proliferation policy can be traced back further
than 1974, it was in this year that India used Canadian-supplied technology to construct
and detonate a nuclear explosive device. As a result, it was also in this year that Canada
became a founding member of the Nuclear Suppliers Group (NSG), whose function was,
and is today, specifically concerned with controlling the transnational supply of nuclear
material that may be used to develop nuclear weapons. At that time, Canada, along with
the NSG’s six other founding members3, established a modern non-proliferation policy of
prohibiting nuclear trade with India which, until recently, was applicable internationally
and in Canada.
Canada’s commitment to global non-proliferation and disarmament was further
underscored in its 1999 Government Statement, following India’s five nuclear test explosions in June of 19984. Its statement, echoing the sentiments of United Nations Security
Council Resolution (UNSCR) 1172, was and is both critical of India and clear about the
necessary steps with which it had and has to comply, in order for it to regain trust with
Canada and the international community. It called and still calls upon India to take six
drastic measures:
1. To freeze [its] nuclear weapons programs;
2. Adhere to the [Comprehensive Nuclear-Test-Ban Treaty];
3. Participate in the negotiation of a [Fissile Material Cut-off Treaty] and agree to
		 a moratorium on the production of fissile material;
4. Refrain from missile tests;
5. Institute and enforce sound export controls with respect to sensitive
		 technology and materials; and
6. Sign and ratify the NPT as a non-nuclear weapon State5.
Notwithstanding the clarity surrounding UNSCR 1172 and Canada’s 1999 Government
Statement, the Indian government still, more than ten years following the global
condemnation of its most recent nuclear tests, has yet to comply with the spirit and
letter of those documents, in that it has neither signed nor ratified the Treaty on the
Non-Proliferation of Nuclear Weapons, or the Comprehensive Nuclear-Test-Ban Treaty. As
3
4
5

France, West Germany, Japan, UK, US, and USSR
Pokhran-II nuclear tests
India and Pakistan, Nuclear Disarmament and Non-Proliferation: Advancing Canadian Objective, Government
Statement, April 1999
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a result, there has been increased Canadian and international concern about regional
security tensions in South Asia, including India’s contribution to “rais[ing] the spectre of
an arms race6.” Canada’s non-proliferation policy elaborates on this sentiment by noting
that “[India] has reduced, not enhanced the security of Indians... and their neighbours,
while costing vast resources infinitely better spent on the social and economic needs of
the region.”
Canadian Nuclear Cooperation Policy
In establishing its non-proliferation policy, the Government of Canada has also established
a nuclear cooperation policy. This policy is applied parallel to Canada’s non-proliferation
policy and, much like that policy, is clear about the requirements for bilateral nuclear
cooperation. It states that:
Before Canada will consider nuclear cooperation with any non-nuclear
weapon State, that state must make a legally binding commitment
to nuclear non-proliferation by becoming a party to the NPT or an
equivalent international legally binding agreement and accepting the
application of full-scope safeguards by the International Atomic Energy
Agency (IAEA) on all of its current and future nuclear activities7.
Although India has satisfied the latter criterion by signing a safeguards agreement with
the International Atomic Energy Agency8, it has fallen short of satisfying the former
criterion: ratifying the NPT or an equivalent legally binding agreement. Moreover, the
Canadian policy requires “any country wishing to enter into nuclear cooperation with
Canada [to] conclude a legally-binding bilateral Nuclear Cooperation Agreement”,
which until September 2008, was unachievable due to the restrictions imposed by the
Nuclear Suppliers Group.
In light of Canada’s 1999 Government Statement, and its contribution to UNSCR
1172, it appears hypocritical for Canada to support an NSG exemption, lifting a 34year old nuclear trade ban on India. This notion is sustained when Canada’s first atomic
energy treaty9, a trilateral declaration of three influential Heads of Government – signed
shortly after the Second World War – is evaluated. The Treaty recognizes that “no system
of safeguards that can be devised will of itself provide an effective guarantee against
production of atomic weapons by a nation bent on aggression.” If no system of safeguards
therefore, cannot of itself provide guarantee against the production of atomic weapons,
it would appear only prudent to employ an additional or alternative system, such as the
Nuclear Suppliers Group. Moreover, given the colourful Indo-Canadian history from
1974 to 1998 and beyond, it would also appear prudent to maintain the substance of
Canadian and international policy through the NSG’s nuclear trade restriction. Canada’s
1999 Government Statement supports this view, in that it sets out that:
6
7
8
9

Ibid
Foreign Affairs and International Trade Canada Website, Bilateral Nuclear Cooperation Agreements
Agreement Between the Government of India and the IAEA for the Application of Safeguards to Civilian
Nuclear Facilities
Atomic Energy – Agreed Declaration by the President of the United States, the Prime Minister of the United
Kingdom, and the Prime Minister of Canada
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Legal obligations, even when reinforced by verification measures,
can be evaded. There are also, of course, countries which have yet to
accept these legal obligations by adhering to the NPT. This is why
Canada, along with other like-minded States, has taken measures not
to contribute, willingly or unwillingly, to another country’s nuclear
weapons program10.
Contrary to this, the Government of Canada has a large and important mechanism built
into its national nuclear cooperation policy: a “national assessment process” prior to the
conclusion of a nuclear cooperation agreement. This process consists of four criteria: (1)
non-proliferation credentials, (2) foreign policy and regional security, (3) commercial
interests, and (4) the recipient States’ capacity to manage a nuclear program. While
forming Canada’s nuclear cooperation policy, these criteria do not operate independently
from Canada’s larger foreign policy agenda. To that end, India’s unwillingness to ratify the
Nuclear Non-Proliferation Treaty, and the Comprehensive Nuclear-Test-Ban Treaty should
disqualify it from cooperating with Canada in the peaceful uses of nuclear energy. Canada’s
long-standing non-proliferation policy should further disqualify India from participating
in such cooperation. Moreover, Canada has specifically identified South Asia as one of
the “most prominent regions featuring nuclear proliferation11”. The same policy asserts
that there are “cases of states [in this region] that have failed to join the international
regime; have abrogated their non-proliferation obligations; or have engaged in suspicious
activities12.” Although India does not appear eligible to engage Canada under the national
assessment process’ first two criteria, it does appear eligible under the second set.
It has long been recognized that there exists large commercial interests between the two
States, which would be enhanced through their anticipated nuclear cooperation program.
Historically, nuclear cooperation between Canada and India was estimated to be a $96.5
million undertaking from 1956 to 197413. Similarly, nuclear cooperation today will be
lucrative. For this reason, a Canadian-Indian nuclear cooperation agreement is appealing
to the Government of Canada, particularly in today’s economic climate.
Finally, India has demonstrated that it too meets the last criterion set out in Canada’s
assessment process, a State’s capacity to manage a nuclear program. India has successfully
managed a civilian nuclear program since it first embarked upon nuclear cooperation with
Canada in the mid-1950s. Moreover, the Indian government has successfully managed
a military nuclear program, following the cessation of all nuclear cooperation between it
and members of the Nuclear Suppliers Group. The ability to manage a military nuclear
program, however, should be detrimental in establishing a nuclear cooperation framework.
To date, this has not been the case for India. Considering the four criteria collectively, and
equally, it appears that the Government of Canada has indeed made a trade-off: acquiring
economic security at the cost of national and international security.
10 Export Controls and Supplier Control Regimes, Nuclear Disarmament and Non-Proliferation: Advancing
Canadian Objective, Government Statement, April 1999
11 Foreign Affairs and International Trade Canada’s Website, Regional Issues
12 Ibid
13 Canada’s Re-engagement with India, Arthur G. Rubinoff, Canadian Association of Asian Studies, Quebec City,
May 26, 2001
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Nevertheless, the Government of Canada has been diligent in exercising its commitment
to the third pillar of the NPT: peaceful uses of nuclear energy, or international nuclear
cooperation. However, in exercising diligence, it has neglected to treat the first two
pillars (non-proliferation, and disarmament) as its equal and has therefore fallen short of
fulfilling the objectives of Canada’s non-proliferation policy.
Canada’s National Legal Obligations
Regardless, the Government of Canada, as an executive body, retains the privilege of
setting its public and foreign policy agendas. In doing so, it has reversed a small, yet
important piece of Canadian foreign policy by voting in favour of granting India an
exemption from the NSG’s 34-year old trade restriction. Moreover, Canada has further
reversed its long-standing non-proliferation and nuclear cooperation policies by engaging
India for purposes of bilateral nuclear cooperation.
However, the Government of Canada has an obligation, in setting its policies, to ensure
procedural fairness amongst those having a stake in its respective policies. This concept
was considered by the Supreme Court of Canada in Mount Sinai Hospital Center v.
Quebec (Minister of Health and Social Services), 2001 SCC 41, [2001] 2 S.C.R. 281, where
Justice Binnie observed: that although “[a] Minister’s power is framed as a broad policy
discretion to be exercised ‘in the public interest’... the discretion however, broadly framed
is not unfettered... and that the Minister must observe procedural fairness.” The Federal
Court of Canada in Smith v. Canada (Attorney General), 2009 FC 228 added that:
...fairness requires that there be clear articulation of any new policy
such that [one] could understand it and an appropriate decision-maker
could fairly apply it. Absent such clarity, any resulting decision will
always be arbitrary and unlawful.
In light of the assertions made by Canada’s highest courts, an obligation exists on behalf
of the Government of Canada to articulate new policies and amendments thereto. In
the last few years, Canada’s recently-changed nuclear polices, and subsequent bilateral
nuclear cooperation agreement with India have received media attention, criticism from
activists, and scrutiny of academics; however, they have failed to receive an equal amount
of attention from Government policy makers and their public relations counterparts.
This is predominantly evident from the lack of public consultation performed by the
Government of Canada, and from the overall absence of the policy development cycle
and implementation process in changing its policy. Moreover, the Federal Court of
Canada asserted in Smith v. Canada (Attorney General) that “in the absence of any other
policy... the Government must continue to apply in good faith [its current policy]”. The
Federal Court’s trial decision not only raises questions about the validity of change in
the Government’s non-proliferation and nuclear cooperation policies, but also about the
legality and permissibility of the Canada-India agreement on nuclear cooperation.
Canada’s International Legal Obligations
In addition to considering Canada’s national legal obligations, Canada’s customary and
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conventional international legal obligations must also be considered. As customary
international law has many differing opinions as to what rules are contained therein,
this paper borrows the American Law Institute’s definition: “customary international law
results from a general and consistent practice of states followed by them from a sense
of legal obligation.” Applying these three criteria to Canada’s 34-year old nuclear trade
restriction with India, it can be established that Canada has had a customary international
legal obligation to suspend all facets of nuclear trade with India. This idea is particularly
compelling when the founding membership of the Nuclear Suppliers Group, a group
of seven States, is compared with that of its membership today, a group of 46. And,
this number becomes even more significant when the global number of nuclear fuelproducing States is considered. Notwithstanding the exemption granted to India, which
was done through consensus and which has seemingly altered international custom in this
specific case, the preceding customary international legal principle of suspending nuclear
trade to States not party to the Treaty on the Non-Proliferation of Nuclear Weapons still
applies. This principle was reinforced by conventional international law in 1998 and 2004
through UNSCRs 1172 and 1540, respectively. Further, because no specific reasoning was
delivered with the change in international custom, discerning why a change was indeed
warranted for India and not the other non-signatory States is difficult, rendering this
change in customary international law questionable.
However, customary international law cannot of itself be the only marker upon which
Canada’s obligations are assessed. In that regard, it is important to consider Canada’s
conventional international legal obligations. The Treaty on the Non-Proliferation of Nuclear
Weapons, as its title suggests, has the overall goal of general and complete disarmament,
while encouraging nuclear cooperation between its States Parties. As a State Party,
Canada is legally bound to carry out the object and purpose of the Treaty. It is therefore
interesting to consider the legality of the bilateral nuclear cooperation agreement with
India, when Article II of the NPT sets out a receiving States’ obligations so clearly:
Each non-nuclear-weapon State Party to the Treaty undertakes not to
receive the transfer from any transferor whatsoever of nuclear weapons
or other nuclear explosive devices or of control over such weapons or
explosive devices directly, or indirectly; not to manufacture or otherwise
acquire nuclear weapons or other nuclear explosive devices; and not to
seek or receive any assistance in the manufacture of nuclear weapons or
other nuclear explosive devices.
Although India has not ratified the NPT, Canadian foreign policy and international
law does not recognize India as a nuclear-weapon State. Consequently, it can only be
considered a non-nuclear weapon State. Adopting this definition, it can be argued that,
although India may not have any formal legal obligation to comply with Article II, the
Government of Canada indeed does. Recalling Canada’s first, albeit unsuccessful attempt
at nuclear cooperation with India, the Government of Canada “indirectly” provided India
with the explosive device that it detonated in 1974. While it may have been difficult to
foresee the dire consequences of nuclear cooperation in the past, it is in fact the past that
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has made it possible to foresee the same consequences in the future. Moreover, it is the
foreseeability of these consequences that should attach culpability to the Government of
Canada should India choose to act in bad faith.
Governments often claim, in response to an (alleged) breach of legal obligation, that its
national law or even priorities override those legal obligations. Although the Government
of Canada has not formally made this claim, it has indicated, through its actions, that
nuclear cooperation with India is indeed a priority – one which has seemingly prevailed
over national and international security. The Vienna Convention on the Law of Treaties
is clear about Canada’s international legal obligations. Article 26 states, in no uncertain
terms, that: “a party may not invoke the provisions of its internal law as justification
for its failure to perform a treaty.” In this regard, it can be argued that Canada has an
obligation to ensure that India does not “directly or indirectly manufacture or otherwise
acquire nuclear weapons or other nuclear explosive devices14.” This follows Canada’s
commitment “not to contribute, willingly, or unwillingly, to another country’s nuclear
weapons program.15”
Conclusion
As the Government of Canada comes closer to ratifying a civilian nuclear cooperation
agreement with India, the debate on the legality and permissibility of such an agreement
will continue to grow. The impetus, however, remains clear: a sustained benefit to the
Canadian economy. This benefit has, as critics claim, taken priority over Canada’s national
security agenda, and its much wider international security policy. By engaging India for
the purposes of civilian nuclear cooperation, the Canadian government has revised its
long-standing non-proliferation policy and may have “unwillingly” contributed to the
reduction of regional security in South Asia, and international security more broadly.
And, regardless of the Government of Canada’s view on its duty to consult individuals
and organizations having a stake in its policies, the public, through those individuals and
organizations, could only benefit from the knowledge gained through such consultation.
The absence of a consultative mechanism from a policy development (and revision)
cycle is detrimental to the integrity of the process and to democracy. Accordingly, it is
detrimental to the public.
14 Article II, Treaty on the Non-Proliferation of Nuclear Weapons
15 Export Controls and Supplier Control Regimes, Nuclear Disarmament and Non-Proliferation: Advancing
Canadian Objective, Government Statement, April 1999
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Finding Safety in a Time of Threats:
The current state of the Japanese legal
system concerning the protection of
nuclear material
Eri Sato, Researcher – Japan Energy Law Institute

Introduction: The current state of Japan’s nuclear regulatory framework
Japan’s energy policy is based on several factors, such as the characteristics of various
energy sources, supply stability, and environmental compatibility. Japanese policymakers
then balance these factors from the standpoint of economic efficiency (the “best mix”
approach) and set goals for what the energy supply system should be in the future. In
terms of Japan’s overall nuclear policy, nuclear power generation by 2030 is slated to
increase beyond the current levels by about 30-40 percent, and nuclear power operators
assume that the percentage of increase to be attained should lean toward more supply.
The increased role of nuclear energy in Japan’s overall energy strategy emanates in part
from the fact that, in recent years, combating global warming by reducing emissions of
greenhouse gases, especially in the energy sector, and other environmental concerns are
increasingly important policy issues that create energy consciousness.
Japanese nuclear operators seek to achieve increased output while maintaining high levels
of public communication, performing quality management activities, ensuring the safety
of nuclear power, and working to get the most out of existing nuclear power plants. In
addition, nuclear operators anticipate adding new power plants in an effort to steady
increased power demands, as well as pursuing alternatives when existing nuclear power
plants are superseded by technological advances expected in the near future, such as nextgeneration light-water reactors. In evaluating new technologies and making preparations
to implement technological advances, Japan’s nuclear operators must take into account
various national and international trends.
The Japanese desire for stability of supply, environmental compatibility and economic
efficiency for promoting the peaceful use of nuclear energy are aims common to other
nuclear-energy-producing countries, as well. The dependence on energy imports in
developed countries stands at 96.1% and Japan’s energy imports are extremely high within
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this group. In Japan, one of the key policy issues legislators face is to ensure a stable supply
of energy.
Japan, then, has the dual goals of: 1) allowing proper expansion of the nuclear power
industry, and 2) responding positively to calls for international cooperation on the issues
of nuclear non-proliferation/safeguards, safety and security (3S). Both goals have at their
heart the proper protection, control and use of nuclear materials.
Japan has been active in demonstrating its commitment to 3S, as most recently demonstrated at the proceedings of the 2008 Hokkaido Toyako Summit. However, from a
historical perspective, some have noted that Japan shows a lower level of dedication to
security issues, including anti-“nuclear-terror threat” than to its strong commitment in
the areas of “nuclear non-proliferation safeguards” and “safety issues.” This paper puts
forth the notion that Japan should place more emphasis on “security issues” to tailor its
policies to meet the challenges of the current international debate.
In this paper, I will outline the current state of Japan’s legal system in regards to the
protection of nuclear materials, paying particular attention to strengthening safeguards
for nuclear materials based on the growing threat of international terrorism.
Additionally, this paper will discuss the outlook for the future of Japan’s nuclear materials
regulation – issues that still need to be resolved and potential problems foreseeable in the
near future.
1) Existing laws concerning the use of nuclear power
By the end of 2008, Japan had 55 commercial nuclear power plants in operation with a
total power generation capacity of 49,460,000 kW. Currently, Japan exceeds the nuclear
power generation capacity of the United States and is second only to France, the world’s
largest nuclear energy producer. Meanwhile, according to Japan’s 2008 power supply
plan, 10 commercial nuclear power plants are currently under construction or in the
pipeline. In total, commercial and non-commercial nuclear power plants, including those
under construction, will amount to 68 operational plants (69 if Japan’s Research and
Development nuclear reactor is included).
In fiscal 2007, the nuclear power generation industry provided 25.6% of Japan’s power;
the nuclear industry plays a major role in Japan’s power supply. A business sector of this
size would be regulated under any event in Japan. As a major and potentially hazardous
energy source, however, the nuclear power generation industry is under especially stringent
safety regulations. At the most basic level, “nuclear research, development and use, [must
further] only the objectives of peace,” according to Atomic Energy Basic Law, which
regulates nuclear facilities, their stringent safety rules and the basic premises for each area
of regulation related to nuclear power generation. The following are legal regulations that
have been strengthened to meet the needs of the 21st century and serve as checks for the
nuclear power generation system.
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First, the Atomic Energy Basic Law[i] is the policy backbone that provides a foundation
for all other nuclear energy related laws and regulations. The Atomic Energy Basic Law
mandates that the research, development and utilization of atomic energy shall be limited
to peaceful purposes, aimed at ensuring safety and performed independently under
democratic management, the results therefrom shall be made public to contribute to
international cooperation (what has come to be known as the “three principles”).
Meanwhile, the “Three Power Law”[ii] promotes the expansion of a stable nuclear power
supply through the development of areas surrounding nuclear facilities by means of a
special tax credit. In addition, the “Law on the Regulation of Nuclear Source Material,
Nuclear Fuel Material and Reactors”[iii] (Reactor Regulation Law), provides general
safety regulations for nuclear power by administrative agencies.
2) Japanese national policy concerning the protection of nuclear material
Japanese law goes beyond merely the physical protection of nuclear material. This policy
also addresses efforts to prevent theft of nuclear material, especially material that can
be converted into nuclear weapons. Furthermore, the law protects nuclear materials and
nuclear facilities from sabotage and attempted harm to nuclear facilities.
Japan is a signatory to the Convention on the Physical Protection of Nuclear Material
(“CPPNM”). To comply with its obligations under this international treaty, Japan must
ensure that the introduction of nuclear power to another country is essential in terms of
3S. Before engaging in nuclear cooperation with another country or before concluding a
treaty relationship with a partner country, Japan is obligated under the CPPNM to meet
non-proliferation safeguards and to make certain that the partner country can support a
predefined nuclear infrastructure to ensure nuclear safety and nuclear security.
Japan is also party to a number of multilateral and bilateral agreements concerning
nuclear non-proliferation and physical protection of nuclear material. Currently, Japan is
a signatory of the Agreement for Co-operation in the Peaceful Uses of Nuclear Energy
between Canada, the United States, Australia, France, EURATOM (European Atomic
Energ Community), and Russia. This and other agreements aim to shore up certain
shortcomings in the international regimes. For example, seasoned nuclear powers such as
Russia are not obligated to accept IAEA safeguards and inspections of Russian nuclear
facilities, particularly in reference to nuclear weapons facilities. Under Japan’s bilateral
agreement with Russia, Japan expects that Russia will accept IAEA safeguards and will
permit “voluntary submission” inspections when the Russian nuclear facility accepts
nuclear material from Japan or receives assistance from Japanese measures.
Also on the bilateral front, the government of Japan is working with the government of
Kazakhstan, is nearing a conclusion on an agreement with South Korea, and is testing
the realm of potential agreement with the government of India. In regard to India, both
countries agree on India’s need for energy cooperation but, in the nuclear field have initially
decided not to enter into negotiations for agreement. According to the Joint Statement
between India and Japan, “to exchange views and information of nuclear energy policies
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of both countries” both parties agreed to explore the possibility of cooperation.
While Japan’s default position calls for non-proliferation, more liberal economic and
energy policies that permit Japan to gain influence and reap expected business rewards
in the nuclear industry are very appealing. Meanwhile, Japan maintains the stance that
both sides want a global initiative to combat global warming and nuclear energy provides
a potential solution. Japanese policymakers, then, will likely be forced into a very tough
decision in the future as they try to balance the imperatives of nuclear non-proliferation
with the economic realities of Japanese businesses in the nuclear industry.
In addition, Japan’s domestic law on nuclear source material, the “law on the regulation of
nuclear reactor fuel and material” (Nuclear Reactor Regulation Law), regulates domestic
transport and storage of nuclear material and provides guidelines for nuclear facilities
against sabotage interference, such as promulgating procedures in nuclear facilities to
prevent theft of nuclear material at each stage of the business. These nuclear operators
are required to address their physical protection measures in accordance with prescribed
regulatory standards.
3) Responsibilities of electric power companies within Japan’s nuclear regulatory framework
Under the Reactor Regulation Law, if a business deals with certain nuclear material and
facilities, then that business is required: 1)to take adequate protective measures and to
take steps to protect nuclear material by following Japan’s design basis threat (DBT)
architecture, which outlines protective measures against sabotage or theft of nuclear
material; 2)to submit to inspection conducted by Japanese authorities for approval
and compliance with the provisions of protection of nuclear materials; 3)to appoint an
administrator to oversee nuclear security compliance; 4)to maintain confidentiality about
the physical protection and transportation of nuclear material for the specific amount of
nuclear fuel. This shipment must consist of a locked and sealed container, known only to
the Minister of Transport or the Minister of Education. The Minister’s counter party must
receive confirmation regarding the transfer of responsibility relating to the transportation
of nuclear material, which will then be confirmed by the Minister of Education, regarding
the transportation plan and must obtain confirmation of execution from the ministry.
Information on handling and transport is kept in strict confidence and is discussed
only within the relevant ministries to implement the move, to follow up and to perform
conventional performance analyses. Information security monitoring and detailed
information about the transportation routes of nuclear material is considered a strict
nuclear secret. Even for information reporting purposes, a nuclear operator is required to
maintain tight control of information.
Cooperation with international efforts to protect against NuclearTerrorism Ratification
of the International Convention for the Suppression of Acts of Nuclear Terrorism
Given that nuclear terrorism poses a major threat to international peace and security,
the international community took measures to strengthen international cooperation
and create a framework for effective and feasible prosecution and punishment of acts of
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nuclear terrorism, suspect acts of nuclear terrorism and also to assist in the prevention of
acts of nuclear terrorism. In 2005, the UN General Assembly adopted the International
Convention for the Suppression of Acts of Nuclear Terrorism. Japan formally accepted the
treaty in August 2007, and was the eighth nation to deposit its instrument of acceptance.
An ardent supporter of the Convention, Japan has called for early adoption of the Treaty
52 times throughout the year 2008 at meetings of the IAEA.
Legal aspects of nuclear counter-terrorism efforts in Japan
1) Amendment to the “Law on the Regulation of Nuclear Source Material, Nuclear Fuel
Material and Reactors”
Based on local concerns over potential occurrences of international terrorism, Japanese
legislators sought to strengthen the physical protection measures surrounding Japan’s
nuclear infrastructure. Consequently, in 2005 Japan’s lawmakers amended the “Law on the
Regulation of Nuclear Source Material, Nuclear Fuel Material and Reactors” (“Nuclear
Reactor Regulation Law”) and its related rules and regulations. The revision established a
national design basis threat (DBT) to allow nuclear operators to take protective measures
that support the inspection conducted by Japan’s nuclear compliance authorities. The
DBT outlined the threats for which operators needed to create provisions for physical
protection. Another provision of the DBT made it mandatory for nuclear operators to
hold the security provisions secret and confidential.
Competing priorities exist concerning the transportation of nuclear materials. On one
hand, physical protection principles have to be managed strictly for the transportation
of natural uranium and the return of vitrified waste, etc. On the other hand, wide
dissemination of information about the transportation of nuclear material to a broad
group of stakeholders seriously hinders confidentiality and, thereby, physical security. As a
compromise, certain aspects of transport-related information have been published and the
extent of information to be released under various scenarios has been agreed in principle
between the parties. Also, post facto information about transportation, transportation
routes, security, and public exposure is available in varying degrees, governed by preestablished principles, except for specific information about physical protection measures,
which remain locked and sealed.
While the 2005 Amendment to the “Law on the Regulation of Nuclear Source Material,
Nuclear Fuel Material and Reactors” addressed some of the issues concerning the Reactor
Regulation Law, in the same year, 11 agencies were involved in discussions about the handling
of information relating to nuclear-materials transport. At these discussions, regulators from
the various agencies determined the approach they would collectively take toward handling
conventional nuclear information, monitoring the nuclear-material transportation system,
and dealing with detailed information about the security of the pipeline. As a basis for
their discussions, these regulators relied on material that has been written about the secret
information to be managed strictly as a physical protection, the appropriate responses for
local regulators, and the tight control of the nuclear business information that is requested
by proponents of heightened security. The discussions concluded with the regulations
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enacted during the March 19, 2005, performance check on the reactor and the transfer
of responsibility relating to the transportation of nuclear material. This new regulatory
approach was adopted in 154 cases following its initial introduction.
2) Summary of the laws prohibiting life-threatening unauthorized radioactive emissions
To ensure the proper implementation of the treaty to prevent nuclear terrorism, Japanese
lawmakers were obligated to alter: domestic laws that protect the public from injury
by radiation, domestic laws that prevent a chain reaction or nuclear fission of nuclear
material, and domestic laws that punish the diversion of radioactive or nuclear material,
especially when diverting radioactive or nuclear material harms human life, or causes risk
to health or property. The laws defining and punishing diversion of radioactive or nuclear
material, which gives rise to punishable conduct, were promulgated in Section 2007 of
Japan’s Criminal Code. These laws, both sharing the aim to prevent nuclear terrorism,
were enacted the same year the treaty entered into force.
3) Summary of the law concerning “Measures for Protection of the Civilian Population in
Armed Attack Situations”
When confronted with an armed attack, preserving the lives of the people from the
effects of the armed attack becomes paramount, followed by protecting property.
In order to minimize the impact of armed attack on the local populace, both local and
national governments have a duty to provide disaster relief to the affected populace.
On a national level, these military/disaster relief/shelter measures are defined and addressed in the law entitled “Measures for Protection of the Civilian Population in Armed
Attack Situations”.
This national law is most relevant to operators of life-related facilities, i.e., hospitals,
etc., because the thrust of the law is to ensure the safety of these environments. The law
focuses on providing access to secure facilities for victims and protecting people from
attackers who would significantly inhibit their lives or would cause significant damage
to the region. However, the law also addresses the handling of hazardous materials in
the context of an armed attack. If a hazardous substance becomes the focus of an armed
attack, and this life-threatening substance spills into surrounding areas, becomes airborne,
flammable or explosive, then the hazardous substance and the surrounding area are subject
to the protective measures set forth in this legislation. Radioactive substances and nuclear
materials that are potentially dangerous are included within the scope of this legislation.
For nuclear operators, as well as other designated local public institutions, the legislation
requires designated institutions to formulate plans to protect the public in case of
emergencies or armed attack. Specifically, these institutions must have plans to protect
people’s lives and physical property and to minimize the impact such an emergency or
attack might have on economic life.
As with other electric power generators, nuclear operators are specifically charged under
this legislation to implement measures: that protect the public, that quickly and accurately
measure the stable power supply system, and that provide back-up security and recovery
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facilities. By mandate under this legislation, regional nuclear operators are required to
plan and coordinate their emergency responses with other power companies. For the first
time, in February of 2009, Japanese utilities and other institutions simulated a response
to protect people against terrorism using nuclear materials. Through planned response
and protection of life and property, this law seeks to preserve the future of the nation and
allow for the best possible recovery from armed attack. Simulations and drills ensure the
effectiveness of the system to the extent that designated institutions are actively joined by
local governments.
Outlook for the future of Japan’s nuclear regulatory framework
1) Developing legislation toward ratification of the “Convention on the Physical Protection
of Nuclear Material and Nuclear Facilities”
The current CPPNM treaty came into force in 1987; Japan acceded to the Convention in
1988. In 2005, an amendment to the CPPNM was agreed to by the majority of member
states, including Japan. In addition to its substance, the name of the treaty “Convention
on the Protection of Nuclear Material and Nuclear Facilities (tentative name)” will be
amended to demonstrate a renewed emphasis on protecting existing nuclear facilities
from sabotage.
Under the new amendment, the protection of nuclear material and nuclear facilities from
sabotage essentially creates another mandate to develop the system that protects nuclear
material. From a domestic perspective, the amendment expands the nature of the crime
that should be punished by moving from interception of nuclear material in the course of
being transported to punishing sabotage of fixed nuclear facilities.
In 2008, Japan voiced approval for the changes to the CPPNM 52 times at the IAEA
meeting, which adopted a resolution containing the 2005 amendment. Japan is currently
considering the domestic impact that the new amendment will have. At minimum, Japan
will be required to adopt national measures in line with the new amendment before ratification. Meanwhile, ratification reviews by relevant ministries have already been conducted.
As much as Japan’s nuclear and political leaders favor the new amendment, however, the
process will take time. Fundamental to this amendment is a change in domestic legislation
to meet the expanded definition of actionable offenses under the Amendment.
Since the change in domestic law is a fundamental principle in the treaty text, the basic
expansion of focus, and whether this change causes any unintended impact on the
domestic measures, is a subject that Japanese lawmakers must carefully consider; national
legislation should also consider the future. Moreover, since the new amendment greatly
affects the International Convention for the Suppression of Acts of Nuclear Terrorism,
Japanese lawmakers must be mindful of entering into potentially conflicting international
obligations under two treaties that could potentially require conflicting domestic measures
to be enacted. Japanese lawmakers must examine whether such conflicts exist, and, if so,
whether such conflicts are of any substance.
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2) Remaining issues and potential problems in developing a legal regime for the protection of
nuclear material
		 a) High-level radioactive waste (vitrified waste) and the modalities of protection
In July of 2008, Japan amended a portion of the Reactor Regulation Law. The amendment
provided an enforcement decree, in addition to regulating vitrified nuclear waste. While
both the International community and Japan’s nuclear policy establishment seek nuclear
security, there exists a difference in opinion concerning how this should be carried out.
Were Japan to blindly follow the international trends, Japan would be forced to remove
vitrified waste, since the fundamental concept about the security of radioactive material
following international trends is to remove nuclear waste to a secure location. Many
Japanese theorists and policymakers disagree, believing that leaving the vitrified waste
on site provides more protection. The study of basic concepts about what constitutes best
practices in nuclear security, including physical protection, should remain a subject of
review. This requires a balance between a universal worldwide regime and the ability to
conduct scientific inquiry.
		 b) Issues pertaining to domestic measures to preserve privacy/confidentiality and
		 internal terrorist/traitor threats.
In Japan, laws currently exist relating to confidentiality of processes and protection
of procedures involved with nuclear materials processing. These laws keep sensitive
procedures a secret to most employees, as described above. However, Japan is caught in a
dilemma between these laws and the confidentiality and disclosure principles set forth in
the Atomic Energy Basic Law. With somewhat different disclosure criteria, there remains
an issue for conscientious Japanese nuclear operators of whether to disclose.
In addition, DBT sanctions measures to check the reliability of the employee as a potential
internal threat. However, the Japanese government relies on nuclear operators to confirm
personal information such as criminal history and debt or by an examination of work
history with civilian nuclear facilities. Under such sanctioned inquiries, so-called sensitive
data becomes known to employers and supervisors. The sanctioned practices seem to
contravene the principles of Japan’s privacy laws (Acts on the Protection of Personal
Information). This has not become a major problem, in part because active involvement
by privacy-violated plaintiffs in Japan’s legal system is low. However, Japanese lawmakers
must strike a balance in terms of protecting privacy and personal information and ensuring
the security of the nation’s nuclear material.
Some argue that the Japanese government should play a more active role in confirming
personal information to strengthen measures against nuclear terrorism. This would both
relieve employers of the burden of violating privacy laws and allow the government of
Japan a more unified framework in screening nuclear facility employees in line with DBT
best practices. Again, finding the appropriate balance would need careful consideration.
[i] “Atomic Energy Basic Law”
The Atomic Energy Basic Law is the foundation of Japan’s nuclear policy. The law was
originally enacted in 1955 “to secure future energy resources and promote the use of
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nuclear energy research and development [by] promoting the development of industry
and academic progress and to contribute to the improvement of living standards and
welfare of human society and people.”
[ii] “Three Power Law”
In order to facilitate the placement and location of power generation facilities, Japanese
legislators provide tax benefits to local residents near public power generation facilities.
Established in 1974, the purposes of this legislation are to reduce local power supply
imbalance situations and to promote the welfare of local residents who permit the
construction of nearby power generation facilities.
[iii] “Law on the Regulation of Nuclear Source Material, Nuclear Fuel Material and
			 Reactors” (Reactor Regulation Law)
This safety regulation 1) limits the use of nuclear energy to peaceful purposes, 2) ensures
that plans for the use of nuclear materials meet safety and use standards, and 3) in terms of
disaster prevention, places nuclear operators and nuclear materials under the jurisdiction
of administrative agencies. At the nuclear facility, examination under this law does not
affect the structure and proposed disaster prevention plans of facilities (safety review),
which are separately subject to regulation after construction and must receive approval for
each phase of the operation, in accord with a separate regulation and inspection regime.
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Les recommandations 2007 de la
Commission internationale de protection
radiologique (CIPR 103 – 2007)
Jean-François Lecomte – Institut de radioprotection et de sûreté nucléaire
Membre actif de la CIPR – Secrétaire du Comité 4

Les premières recommandations de la Commission internationale de protection
radiologique (CIPR) datent de 1959. La CIPR a ensuite publié une vingtaine de rapports
dont la synthèse a abouti en 1977 à la Publication 26. Celle-ci inaugurait les trois principes
de base qui allaient régir la protection contre les rayonnements ionisants pendant plusieurs
décennies : la justification des pratiques, l’optimisation de la protection et la limitation des
expositions. La protection recommandée par la Publication 26 reposait sur une éthique
de nature utilitariste, qui peut se résumer de la façon suivante : si la protection de la société
est assurée, celle de l’individu est assurée aussi de façon satisfaisante. Au cours des années
80, les connaissances sur le risque de cancer radio-induits s’affinant, la CIPR entreprit
un travail de synthèse et de refonte de son système de protection, dans le but de garantir
une protection de haut niveau à tous les individus dans toutes les circonstances et d’éviter
tout manquement à l’équité. La Publication 60, publiée en 1991, recentra la protection
sur l’individu en tant que tel et non plus en tant représentant moyen d’une communauté.
Le système de protection faisait la distinction entre les activités humaines donnant lieu à
des expositions - les pratiques qui ajoutent des doses et les interventions qui en retranchent
–, entre les différentes catégories d’expositions – professionnelle, publique et médicale –
et entre l’existence réelle ou la potentialité d’une exposition. Il reposait implicitement
sur une échelle de risque qui concernait les doses reçues de façon habituelles : les expositions étaient alors jugées négligeables, acceptables, tolérables ou inacceptables, suivant
le niveau de risque individuel correspondant. Le système proposé par la CIPR devint
alors un ensemble extrêmement cohérent, mais souvent difficile à appréhender pour les
non-spécialistes.
Un processus ouvert
Vers la fin des années 90, plusieurs articles publiés par le président de la CIPR puis par
la CIPR elle-même, ouvraient la voie à une modification du système. En 2001, la CIPR
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mit en chantier un projet de nouvelles recommandations. En mars 2007, elle a approuvé
à l’unanimité la version finale de son projet de nouvelles recommandations générales
sur la protection de l’homme et de l’environnement contre les rayonnements ionisants.
Ces recommandations remplacent celles énoncées dans la Publication 60, il y a maintenant
plus de 15 ans. Pour la première fois, la CIPR a ouvert un dialogue avec les professionnels
de la radioprotection. Ce processus a été jalonné par de multiples réunions, colloques
et conférences organisés par divers organismes nationaux et internationaux concernés.
Il convient en particulier de souligner le rôle joué dans ce dialogue par l’Agence pour
l’énergie nucléaire de l’Organisation de coopération et de développement économiques
(AEN/OCDE) et par la Commission européenne. En outre, par deux fois, le projet a donné
lieu à une large consultation via internet. Au total, plus de 700 pages de commentaires
ont été reçues.
Les raisons du changement
Les raisons pour lesquelles les recommandations de 1991 devaient être révisées sont de
trois ordres : il fallait (1) intégrer les évolutions scientifiques, (2) tenir compte du retour
d’expérience sur l’application du système actuel et (3) répondre aux attentes de la société
en matière de protection en général et de protection de l’environnement en particulier.
1) L’intégration de l’évolution des connaissances scientifiques
Les recommandations 2007 de la CIPR reposent sur un socle de connaissances scientifiques
et techniques, mises à jour sur la base d’études réalisées au cours des quinze dernières
années ; elles sont répertoriées et expliquées dans trois documents complémentaires des
recommandations, qui ont aussi été soumis à une consultation critique de la part des
organisations nationales et internationales :
::
		
::
		
		
::

Publication 99 de 2006 : Extrapolation aux faibles doses du risque de cancer
radio-induit,
Annexe A des Recommandations : Informations biologiques et épidémiologiques
sur les risques sur la santé attribuables aux rayonnements ionisants : un avis résumé
à l’usage de la protection radiologique des êtres humains,
Annexe B : Base des grandeurs dosimétriques utilisées en radioprotection.

Les études épidémiologiques des survivants japonais d’Hiroshima et de Nagasaki, études
dont la puissance statistique augmente avec la durée de suivi de ces populations, ainsi que
de nombreuses autres études, sont compatibles, pour une large gamme de doses, avec une
relation linéaire ou linéaire-quadratique. L’UNSCEAR1 conclut, de même que les Académies
Nationales des Etats-Unis2 et le Conseil National de Radioprotection des Etats-Unis3, que
le risque aux faibles doses peut être estimé à partir de l’extrapolation linéaire du risque
évalué pour des doses aiguës d’environ 1 Sv. Sur cette base, la CIPR considère que dans la
gamme des doses inférieures à 100 mSv, il est scientifiquement raisonnable de supposer que
l’augmentation des cancers est directement proportionnelle à l’augmentation de la dose
1
2
3

UNSCEAR: United Nations Scientific Committee on the Effects of Atomic Radiation (Comité des Nations
Unies pour l’Etude des Effets des Rayonnements Ionisants). Rapports 2000 et 2006.
NAS/NRC, Conseil National de Recherche des Académies Nationales. Rapport BEIR VII, phase 2, 2005.
NCRP, Rapport n° 36, 2001.
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(relation dose-effet linéaire). Comme par ailleurs l’UNSCEAR estime que l’incapacité
des études épidémiologiques à détecter un accroissement du risque aux très faibles doses
n’implique pas que le risque de cancer n’existe pas à ces niveaux de dose, la CIPR considère
que l’hypothèse de la relation dose-effet linéaire sans seuil est confortée et que son système
de protection peut continuer à être basé sur une relation de ce type.
Il n’est pas possible d’affiner, sur la seule base d’études épidémiologiques, la valeur du
facteur d’efficacité de dose et de débit de dose (FEDDD)4 , fixé à 2 par la CIPR en 1990. La
comparaison, par les Académies Nationales des Etats-Unis, d’expositions expérimentales
et de la combinaison de données épidémiologiques, animales et cellulaires, aboutit à une
valeur moyenne de 1,5. Toutefois, une valeur de 2 reste compatible avec les données de
base et le rapport américain ajoute que chez l’animal, le retour d’expérience situe la valeur
du FEDDD entre 2 et 3 pour l’induction de cancers et pour le raccourcissement de la
durée de vie. En conséquence, la CIPR conserve une valeur de FEDDD égale à 2 pour
les cancers des organes solides, tout en reconnaissant que des valeurs différentes peuvent
exister pour des organes et tissus particuliers.
Depuis les années 90 un grand nombre de nouvelles informations sur le risque de cancer
radio-induit dans des organes spécifiques s’est accumulé. Les données proviennent pour
la plupart de l’étude des survivants japonais d’Hiroshima et de Nagasaki, dont la durée de
suivi est en 2007 de 47 ans pour la mortalité par cancer et de 41 ans pour l’incidence des
cancers. Les résultats de cette étude sont, pour certains cancers et certains sites de cancers,
raisonnablement compatibles avec ceux issus d’études épidémiologiques sur des patients et
sur des travailleurs ainsi que d’études de nature écologique. En raison de nouvelles données
épidémiologiques, le nombre d’organes et de tissus pour lesquels le risque de cancer radioinduit peut être quantifié est nettement plus élevé que celui proposé par la Publication 60.
Les facteurs de pondération, qui expriment la sensibilité relative aux rayonnements de quinze
organes et tissus identifiés, sont maintenant regroupés en quatre familles ; par rapport à la
Publication 60, le risque relatif est augmenté pour le sein (d’un facteur légèrement supérieur
à 2) et diminué pour les organes de la reproduction (d’un facteur 2,5). Sur cet ensemble de
données, la CIPR propose un coefficient de risque égal à 5,5 10-2 Sv-1 pour l’ensemble de la
population et 4,1 10-2 Sv-1 pour les adultes, soit un niveau de risque du même ordre de grandeur
que celui recommandé en 1990. Bien que dans l’espèce humaine il n’y ait aucune preuve
de l’existence d’effets héréditaires radio-induits, la CIPR juge qu’il existe suffisamment de
preuves expérimentales concordantes sur l’existence de mutations dans les cellules germinales
animales pour qu’il soit nécessaire de continuer à inclure le risque d’effets héréditaires dans
son système de protection. Pour estimer le risque d’effets transmis aux futures générations,
la CIPR adopte la même approche que l’UNSCEAR et les Académies Nationales des
Etats-Unis, en comparant le taux de mutations spontanées dans les gènes humains et le
taux de mutations radio-induites dans les gènes de la souris, alors qu’auparavant l’estimation
s’appuyait uniquement sur la souris. La CIPR considère que son ancienne expression du
risque génétique, qui résultait d’un équilibre théorique entre mutation et sélection, n’est
4

Le FEDDD permet de passer du coefficient de risque évalué à partir des groupes de populations étudiés exposés
en général à de fortes doses et forts débits de dose à celui utilisé pour les personnes communément exposées à de
faibles doses et faibles débits de dose.
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plus valide. Son évaluation concerne dorénavant le risque de maladies héréditaires jusqu’à la
deuxième génération, qu’elle estime à 0,2 10-2 Sv-1 pour l’ensemble de la population. Cette
valeur correspond à des expositions prolongées à faible débit de dose sur deux générations
(exposition des grands-parents et des parents et effets observés chez les enfants et petitsenfants). Le Tableau 1 présente les valeurs des risques d’effets stochastiques retenues par la
CIPR en 2007, comparées à celles recommandées en 1990.
Tableau 1. Comparaison des coefficients de risque nominal pour les effets stochastiques,
exprimées en % par Sv, recommandées en 2007 et en 1990 (entre parenthèses).

population
exposée

cancers

effets héréditaires

total

2007

(1990)

2007

(1990)

2007

(1990)

globale

5,5

(6,0)

0,2

(1,3)

5,7≈6,0

(7,3)

globale

4,1

(4,8)

0,1

(0,8)

4,2≈4,0

(5,6)

Ce tableau montre que les valeurs 1990 et 2007 ne diffèrent guère pour le risque de cancers
radioinduits alors qu’il existe un facteur de réduction de 6 à 8 pour le risque des effets héréditaires.
En réalité, cette comparaison est biaisée, car (1) le taux nominal pour les cancers correspondait
en 1990 au risque de cancer mortel pondéré par des paramètres différents de ceux considérés
en 2007 (données sur l’incidence des cancers, pondérée par la mortalité et les altérations de la
qualité de vie) et (2) l’évaluation des maladies héréditaires repose maintenant sur un mode de
calcul différent. Pour l’établissement des normes internationales de radioprotection la CIPR
recommande d’utiliser pour le détriment global la valeur approchée de 5 % par Sv.
2) Le retour d’expérience
Le retour d’expérience sur l’application du système de radioprotection issu de la Publication
60 a montré que celui-ci a bien fonctionné dans le domaine classique des pratiques où
les sources sont maîtrisées dès le départ mais s’est avéré plus difficile à appliquer dans
certaines situations relevant de l’intervention, qu’il s’agisse des urgences radiologiques
ou des situations d’exposition chronique (exposition aux sources naturelles, gestion des
territoires contaminés…). C’est pourquoi la CIPR s’est efforcée de simplifier son système
et d’éviter un compartimentage trop poussé.
3) Les attentes de la société
Depuis les années 90, l’évolution de la société a été marquée par la nécessité d’un
développement durable et en corollaire une exigence accrue de la qualité de l’environnement.
Dans ce contexte, l’ancienne assertion selon laquelle la protection de l’environnement était
assurée à travers celle de l’espèce humaine a été réexaminée et s’est avérée non démontrée.
En conséquence, la CIPR a créé en 2005 un comité supplémentaire (Comité 5), chargé
de construire les bases d’un système de protection radiologique des espèces autres que
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l’espèce humaine (faune et flore). La révision des recommandations de la CIPR a constitué
l’occasion d’intégrer les prémices de cette réflexion, avec des dispositions d’ampleur encore
modeste, reprenant les conclusions de la Publication 91 de 20035.
La principale nouveauté
La principale nouveauté est la fin d’un système de protection à deux vitesses, selon qu’il
s’appliquait aux pratiques ou aux interventions. Dans le cas des pratiques (par exemple
l’exploitation de sources industrielles) le système stipulait la fixation d’une valeur de
dose plafond puis la réduction des expositions aussi bas que raisonnablement possible.
Dans celui des interventions (par exemple les sites ou territoires contaminés) le système
stipulait la fixation d’une valeur plancher – parfois à un niveau élevé – et l’obligation d’agir
uniquement lorsque cette valeur plancher était dépassée. Désormais, c’est la première
approche qui s’applique, quelle que soit la situation d’exposition – situation planifiée,
situation d’urgence ou situation existante –, avec des valeurs de référence choisies en
fonction des caractéristiques de la situation et l’enclenchement d’un processus de réduction
des doses individuelles jusqu’à un niveau optimisé.
Ces valeurs de référence s’appliquent à l’exposition d’un individu à une source donnée
ou dominante.
Elles sont appelées contraintes de dose dans les situations planifiées et niveaux de référence
dans les autres situations. Il s’agit en fait du même concept. Pour guider les décideurs
nationaux dans le choix de valeurs appropriées, la CIPR a établi une échelle de dose
qui traduit le fait que, dans un continuum de risque (linéarité sans seuil), le risque que
chacun est prêt à accepter dépend du contexte de l’exposition. Le Tableau 2 montre que
cette échelle est découpée en trois bandes selon que l’action est plus ou moins nécessaire,
en fonction des caractéristiques de la situation d’exposition (maîtrise plus ou moins aisée
de la source, bénéfice individuel ou bénéfice sociétal de la situation, exigences en termes
5

Publication 91 de la CIPR: Cadre méthodologique pour évaluer l’impact des rayonnements ionisants sur les
espèces non humaines. IRSN/ICRP, Tec & Doc Ed., Lavoisier, Paris (traduction), 2005.
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Tableau 2. Echelle des contraintes et des niveaux de référence vis-à-vis d’une source
donnée ou dominante. Exemples de valeurs utilisées pour la protection des travailleurs
et des personnes du public, s’appliquant dans toutes les situations d’exposition qui
peuvent être contrôlées.
Contraintes et niveaux
de référence (dose
effective projetée1,
en mSv)

Caractéristiques de la
situation d’exposition

Exigences à respecter

Exemples

20 à 1002

:: Situations où des
individus sont exposés
à des sources non
maîtrisables.
:: Réduction des
doses par des
actions fortement
contraignantes.
:: Les expositions sont
généralement
maîtrisées par des
actions sur les voies
d’exposition et non sur
la source elle-même.

:: S’efforcer de réduire
les doses, particulièrement si elles sont
proches de 100 mSv.
:: Obligation d’informer
les individus sur les
risques et sur les
actions pour réduire
les doses.
:: Obligation d’évaluer
les doses individuelles

:: Niveau de référence
fixé pour la dose
(projetée ou
résiduelle)
en cas d’urgence
radiologique

1 à 20

:: Les individus exposés
reçoivent généralement un bénéfice de
la situation d’exposition mais pas
nécessairement de
l’exposition ellemême.
:: Les expositions
peuvent être
maîtrisées à la source
ou par une action sur
les voies d’exposition.

:: Si possible, une
information générale
doit être disponible
pour permettre aux
individus de réduire
leurs doses.
:: Obligation, pour les
situations planifiées,
d’une surveillance
individuelle et d’une
formation.

:: Contraintes pour
l’exposition des
travailleurs dans les
situations planifiées.
:: Contraintes pour les
accompagnateurs de
patients traités par
des produits
pharmaceutiques
radioactifs.
:: Niveau de référence
pour le radon dans
les habitations.

moins de 1

:: Les individus exposés
à une source ne
reçoivent pas, ou
peu, de bénéfice de la
situation d’exposition,
qui en revanche
apporte un bénéfice à
la société en général.
:: Les expositions sont
généralement
maîtrisées par
des actions menées
directement au niveau
de la source, pour
laquelle des mesures
de protection peuvent
être planifiées à
l’avance.

:: Une information
générale sur le niveau
d’exposition doit être
disponible.
:: Des vérifications
périodiques doivent
être faites sur les
voies et les niveaux
d’exposition.

:: Contraintes pour
le public dans les
situations planifiées.

1 : dose aiguë ou annuelle.
2 : dans les situations exceptionnelles, des travailleurs volontaires informés peuvent recevoir des doses
supérieures au maximum indiqué pour sauver des vies, prévenir des effets radio-induits graves ou prévenir
le développement de conditions pouvant conduire à une catastrophe.
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d’information ou de formation, suivi dosimétrique ou médical). Les valeurs numériques
caractérisant ces bandes : inférieure à 1 mSv par an, entre 1 et 20 mSv par an et entre 20
et 100 mSv par an, existaient déjà dans les précédentes recommandations.
Ainsi, le principe d’optimisation apparaît au cœur du nouveau système comme le
principe directeur destiné à maintenir les doses des personnes exposées aussi bas qu’il est
raisonnablement possible, quelle que soit la situation d’exposition. Les deux aut res principes
sont conservés, avec des « bémols » :
:: la justification, applicable aux décisions conduisant à une modification des
		 expositions résultant d’une source donnée, tout en reconnaissant que la radio		 protection n’est qu’un des éléments entrant en ligne de compte ;
::
		
		
		
		
		
		
		
		
		

les limites de dose individuelles, applicables à l’exposition résultant de l’ensemble
des sources auxquelles l’individu est exposé, même s’il est souvent difficile de
toutes les identifier. Les limites ne s’appliquent que dans les situations
d’exposition planifiées qui sont les seules pour lesquelles il est possible de maîtriser
à l’avance l’amplitude des expositions individuelles. La Figure 1 illustre schématiquement la différence fondamentale entre les limites de dose individuelles
(pour toutes les sources dans les situations d’exposition planifiées), les contraintes
de dose et les niveaux de référence (pour une source unique ou dominante dans
toutes les situations d’’exposition). Les valeurs des limites de dose recommandées
par la Publication 60 demeurent inchangées.

Figure 1.Limites de dose en opposition avec les contraintes de dose et les niveaux de
référence, pour la protection des membres du public ou des travailleurs
(Figure tirée des recommandations 2007).

Limites de dose

Contraintes et Niveaux de référence

Pour l’ensemble des sources, dans les
situations planifiées

Pour une source unique, dans toutes
les situations

Les catégories d’exposition – professionnelle, publique et médicale – sont conservées, avec
des valeurs numériques différentes d’une catégorie à l’autre et une comptabilisation séparées
des doses, même lorsqu’une personne est à la fois travailleur, membre du public et patient.
Les conséquences pratiques sur la gestion des situations d’urgence et existantes
L’objectif des nouvelles recommandations de la CIPR est de simplifier le système sans le
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bouleverser afin de tenir compte de la demande de stabilité exprimée par les professionnels
et particulièrement par les autorités réglementaires. Ces recommandations vont se traduire par
des inflexions dans la gestion des situations d’exposition d’urgence et des situations existantes.
Ces changements portent essentiellement sur les valeurs de référence et leur utilisation.
Jusqu’à présent, la gestion des situations d’urgence impliquait la mise en œuvre de mesures
de protection individuelles (absorption de pastilles d’iodes, mise à l’abri, évacuation,
relogement) dont le déclenchement était décidé en fonction de niveaux d’intervention
associés à chacune d’elles, sans réellement s’intéresser à la dose individuelle résultante
(dose résiduelle). Désormais, la CIPR préconise un critère exprimé en dose résiduelle et
recommande la valeur maximale de 100 mSv quelles que soient les circonstances, sauf
pour sauver des vies humaines. Afin de respecter ce niveau d’ambition, une stratégie
combinant l’ensemble des mesures de protection doit être définie.
Dans les situations existantes - expositions naturelles ou post-accidentelles -, l’usage
consistait à mettre en œuvre des actions de protection uniquement quand les niveaux
d’action étaient dépassés. En outre, partant de l’idée que ces situations sont difficiles à
maîtriser, les valeurs recommandées étaient relativement élevées (action presque toujours
justifiée au-dessus de 100 mSv/an, presque jamais justifiée au-dessous de 10 mSv par
an et justifiée au cas par cas entre ces deux valeurs). L’expérience a montré qu’il était
possible – et souhaitable pour des raisons d’équité et d’éthique – de faire mieux. La CIPR
recommande désormais la mise en œuvre de stratégies progressives visant à retrouver à
terme des niveaux d’exposition comparables à ceux des situations normales (de l’ordre de
1 mSv par an), même si c’est au prix d’une vigilance à long terme, y compris de la part des
individus exposés.
Les grandeurs dosimétriques
La dose absorbée, qui exprime la quantité d’énergie déposée par les rayonnements,
demeure le paramètre physique de base qui permet de déterminer les dommages
biologiques résultants. Elle seule peut être utilisée pour estimer les effets tissulaires de
nature déterministe, causés par de fortes doses. La dose équivalente et la dose efficace
conservent les mêmes définitions et usages que par le passé, mais leurs valeurs subissent
des modifications, en rapport avec des changements de valeur des facteurs de pondération
pour les tissus (exprimant le degré de sensibilité particulière d’un tissu donné) et pour les
rayonnements (exprimant le degré de nocivité d’un rayonnement donné). La dose efficace
sert à évaluer les expositions et à contrôler le risque d’effets stochastiques aux faibles
doses, habituellement constatées dans la vie de tous les jours. Elle constitue l’instrument
qui sert à démontrer le respect des limites des travailleurs et du public, en tenant compte
des expositions internes et externes. La dose collective est conçue comme un outil
d’optimisation de la protection, qui permet de comparer entre elles des techniques et des
méthodes de protection. L’utilisation de la dose efficace collective n’est pas appropriée pour
l’évaluation [rétrospective] du risque dans le cadre d’études épidémiologiques. En outre,
les doses ne peuvent être agrégées que si elles se situent dans des gammes homogènes de
niveaux et de débits et si elles concernent des personnes contemporaines qui vivent dans
des environnements comparables.
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L’avenir
La CIPR a créé deux groupes de travail chargés de progresser sur l’application du nouveau
système dans les situations d’exposition d’urgences et dans les situations existantes. Les
publications correspondantes sont prévues pour 2009. En plus de l’application de son
nouveau système, la CIPR a entrepris d’approfondir sa réflexion sur un certain nombre de
sujets émergents et d’actualité ; il s’agit par exemple de l’élaboration d’un cadre pratique
pour la protection de l’environnement, du renforcement de la culture de sûreté dans les
utilisations médicales des rayonnements, du suivi des acquisitions scientifiques (notamment
pour le risque de cancer dû aux particules alpha, des réactions tissulaires causées par les
fortes doses, des effets non-cancéreux radio-induits, etc.), du renforcement du dialogue
avec les experts, les industriels et les responsables institutionnels de la réglementation.
Les nouvelles recommandations de la CIPR ont été publiées fin 2007 (Publication 103).
Après la publication par l’UNCEAR6 en 2000 et 2001 de ses rapports sur les sources de
rayonnements et leurs effets, l’émission par la CIPR de recommandations générales sur
l’évaluation et la gestion du risque radiologique clôture une deuxième étape dans la mise
à jour des règles de radioprotection, opérée à intervalle plus ou moins régulier (tous les 10
à 20 ans). La troisième étape porte sur la révision des normes de base en radioprotection
édictées par l’AIEA7 et EURATOM8, au niveau mondial et au niveau européen respectivement. Traditionnellement, ces instances s’inspirent des recommandations de la CIPR qui
constituent ainsi une base commune.
Le processus est déjà engagé au sein de l’AIEA (révision des Safety Requirements
BSS 115) et la Commission européenne a soumis au Groupe d’experts de l’Article 31
d’Euratom (comité consultatif auprès d’elle pour les questions de radioprotection), le
premier jet d’une proposition de texte modifiant la directive 96/29/Euratom. La dernière
étape sera constituée de l’intégration des nouvelles dispositions dans les réglementations
6

7

8

UNSCEAR: United Nations Scientific Committee on the Effects of Atomic Radiation. A partir d’une analyse
des publications scientifiques, l’UNSCEAR publie périodiquement des rapports de synthèse sur les sources de
rayonnements ionisants auxquelles sont exposés les êtres humains et sur leurs effets sur la santé. Les derniers
rapports correspondants sont ceux intitulés Sources and Effects of Ionizing Radiation (Vol I, Sources; Vol. II,
Effets), publiés en 2000 et Hereditary Effects of Radiation, publié en 2001.
AIEA: Agence international de l’Energie Atomique. L’AIEA, qui produit des documents sous une forme préréglementaire, a publié en 1996, suite à la Publication 60 de la CIPR en 1991, ses Normes de Base en
radioprotection: Basic Safety Standards for Protection against Ionizing Radiation and for the Safety of
Radiation Sources (Safety Series n° 115, 1996).
EURATOM: le traité instituant la Communauté européenne de l’énergie atomique (CEEA ou EURATOM),
signé à Rome en 1957 en parallèle au traité de Rome de 1957 instituant la Communauté européenne (CE),
prévoit notamment l’établissement de normes de base uniformes en radioprotection. Celles-ci sont édictées
sous la forme d’une directive depuis 1959, qui doit être transposée dans le droit national de chaque Etat membre.
La dernière version en est la Directive 96/29/Euratom du Conseil, du 13 mai 1996, fixant les normes de base
relatives à la protection sanitaire de la population et des travailleurs contre les dangers résultant des rayonnements ionisants.

575

nationales, soit en adoptant simplement les normes de bases de l’AIEA, soit, pour les
pays de l’Union européenne, en transposant la directive Euratom qui est juridiquement
contraignante. La France, qui est Etat membre de l’AIEA et d’Euratom, a intérêt à ce que
les normes de base de ces deux instances restent cohérentes.
Sur le plan du calendrier, le temps nécessaire à la révision de la Directive Euratom,
auquel s’ajoute le délai accordé par la Commission européenne aux Etats membres pour
transcrire la Directive dans les droits nationaux, fait qu’une nouvelle réglementation sur la
protection contre les rayonnements ionisants ne verra pas le jour avant plusieurs années. Il
est cependant indispensable d’accompagner les processus de révision des normes de base
internationales, en participant activement aux travaux des organismes internationaux qui
les élaborent, et de se préparer aux inévitables modifications qui en découleront, voire en
anticipant autant que possible les adaptations nécessaires.
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Those were the early days.
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1977
– ICRP issues Publication 26 with three basic principles:
Justification, Optimization and Limitation.
– At that time I started my professional career in Radiation
Protection.
– Optimization was a big topic, quantitative cost-benefitanalysis was „in“.
– Alpha-Value: 30 000 Mark to avert 1man-Sv
– Today there is a clear trend towards qualitative methods.
– Many measures of today would not have been resulted from
the old alpha-value.

1988

– This year I worked for the IAEA.
– Getting familiar with the Basic Safety Standards for Radiation
Protection, Safety Series No.9
– Only a few experts were involved.
– But the important things in radiation protection were
described.
– The “Good Radiation Protection” existed then as well as today.
– It is not by chance that doses for workers and members of the
public are considerably low today.

2009

– Today I am still engaged in radiation protection, more and
more internationally for FORATOM/ENISS.
– ENISS,
the European Nuclear Installations Safety Standards Initiative,
a organisation of European NPP operators, has an observer
status at several IAEA Safety Standards Committees.
– Operators want to bring in their experience, keep safety and
develop it where appropriate (but not bureaucracy and
unreasonable restrictions).
– Therefore we discuss intensively the new safety standards.

2. Influence of ICRP on BSS:
The Paradigm

Operator
Stakeholder

Important „Player“ in Radiation
Protection

The Paradigm

Council Directive 96/29/Euratom of 13 May 1996 laying down
basic safety standards for the protection of the health of workers
and the general public against

B. Lorenz, INLA October 2009
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“At its meeting in Essen, Germany, 19‐21 March 2007, the

International Commission on Radiological Protection, ICRP,
approved a new set of fundamental Recommendations on the
protection of man and the environment against ionising radiation.
These Recommendations will replace the Commission’s previous
Recommendations from 1990.”
These Recommendations have been issued as Publication 103.
Before that there was an exemplary and transparent
process of discussion via Internet. Compared with the first
draft from 2005 we can see that ICRP has moved towards
pragmatism. And we believe that we have been one of the
wheels behind that.

The overall judgement is positive.
The message: Continuity and Stability

The difference between
ICRP 103 and IAEA‐BSS
•

ICRP 103 = Safety Philosophy

•

BSS = basis for legal implementation

•

Keep in mind: Safety Fundamentals SF-1 and other IAEA
Safety Requirements.

•

Licensing, Registration as implementation tools have a central
role in BSS, not so much in ICRP.

•

BSS should not simply copy ICRP.

•

To find out, what could be new in BSS and affect us as
operator, one has to analyse ICRP 103 first.

3. ICRP 103: Continuity and
Stability

The (mostly) good news

– Continuity and Stability, including amendments.
ICRP confirms its concept.
“A regulation based on the old ICRP 60 needs not to be
changed”.
– clear presentation
• 3 x exposure: occupational, medical, public
• 3 x exposure situations: planned, emergency, existing
• 3 x persons: worker, patient, public
– Change from processes to situations: not a good idea.
– New: explicit dealing with environmental protection.
Detailed advice is missing.

Continuity and Stability: some details
– The recommendations are in structure and contents very similar to the
former ones. So we expect no real problem with the implementation.

• This is because ICRP has been always the philosophical basis for
regulations and the recommendations e.g. regarding dose limits
have been followed world wide.

– ICRP analysed the recent progress in radiobiological data and assessed the
risk factors, which became even smaller. Limits were not changed, although
figures differ up to 20%.
• This is an indication that the basis for limits is not as precise as
one could assume. But the Linear Non-Threshold Hypothesis is
still a hypothesis. Keep this in mind when talking about dose
constraints.

– The basic dose quantities: absorbed dose, equivalent dose, effective does: as
before.
• This is of great value for practical purposes. A change could have
cost a lot of money and man power.

– Radiation weighting factors and tissue weighting factors: being refined.

• Of cause, tables have to be adopted and dose coefficients to be
recalculated. But for the daily practice in radiation protection this
will have no effect.

Continuity and Stability: other details
– Again there is a gender and age averaging.
• Would have been a big change if men and women would have to
be treated separately in daily practise. It is the same situation as
with the dose limits in general, the basis for differentiating is not
as precise as to justify a different treatment.

– The DDREF (does‐rate effectiveness factor) of 2 remained.
• There is at least one country opposing this and demanding a
reduction to 1. This would automatically lead to half limits.

– Some things have been refined where we believe that this was not the best
idea. Those topics are:

• Dose Constraints: not suited to become a central part of radiation
protection
• Optimization: if reduced to dose constraints it would disturb the
current safety culture
• Environmental Protection: proclamation without detailed guideline
• Situations instead of Processes: not in line with modern
management systems
• Terminology: not necessary to change practices or intervention;
new terminology will create new misunderstandings

4. Justification, Limitation,
Optimization

Justification: as before
– Application is justified if it brings more good than harm.
– Justification is a process on higher level (regulatory) and
regarding technique, method, procedure.
– Medicine: here single patient and concrete measure.
– Judgement of society with world wide consensus sometimes.
deliberate mixing of food with radioactivity e.g. is unjustified

– No problems with justifying medical diagnosis or treatment
nor with materials testing with X-rays or gamma-rays.
– Political point in Germany: Newbuilt of NPP’s will not be
licensed..
other countries see this different

Limits: no change
– old values = stability.
– limits mark the line between accepted and not accepted
and not between dangerous and non-dangerous.
Some people believe that halve the limit means double the safety
or reducing effluents by a factor of ten means tenfold safety. This
is not the case.

– Exposure is for a long time already very much lower as the
limits.
– But limits are important for planning and control.
– To transfer the role of limits to dose constraints means they will
be de facto new limits. We will come back to that.

Compliance with limits
– occupational exposure = real measurement values
– public = nearly always calculations which are conservative.
• Example “dose at the fence”. Will be calculated, at least for
German nuclear installations, with 8760 h/a occupancy. A year has
no more hours. So you see, this is unrealistic.

– Can doses for the public at the current level be optimized at all?
– Is it appropriate to introduce in addition constraints below the
limits?

Optimization
– Already ICRP 26: Optimization is an important method
– Optimization= best solution under the prevailing circumstances
– Optimization is not Minimization
– ICRP and BSS: Optimization below dose constraints, this is new.
– So far: dose level of „best practise“ could become a dose
reference level
– Optimization and dose constraints now closely connected.

5. From ICRP to BSS

From ICRP to IAEA BSS
– Consequence of Paradigm: ICRP ≅ BSS.
– O. k., if nothing has changed. Implementation into practise
no problem as already done.
– New reflection about old concepts, definition etc.
• Example: Dose Constraints
– not o. k. new terminology:
• Example: planned and existing exposure situations
– not o. k. inappropriate simplifications
• Example: Optimization, Exemption & Clearance

6. New environmental protection
within radiation protection

Topic environmental
protection
within radiation protection

From ICRP to IAEA BSS:

– Special problem, as unclear for ICRP itself.
– Until now, if man is protected environment is protected too.
– Areas without people are also to be protected.
– ICRP: „To provide a sound framework for environmental
protection in all exposure situations, the Commission proposes
to use the Reference Animals and Plants.“
– How to transform this philosophical concept of ICRP into
regulations?
– Who has which obligations and how to fulfil them?

IAEA BSS Draft 2.0 regarding
environmental protection
– BSS demands „environmental impact assessment“ (e.g. in 3.9
(e)).
– environmental aspects do play a role if radioactivity is released
(discharges, 3.126 (d), emergency 4.5 (e)).
– provisions given by authorities (3.126 (d))?
– If yes then clear for operators, but not for authorities.
– Environmental Impact Assessments are practise in many
countries. ICRP goes further.
– Future calculations of doses for earthworm and wild grass? And
trout, frog, deer, rat, duck, crab, pine tree, brown seaweed?

– Scientifically anything is possible. One can understand that
exactly these Reference Animals and Plants have been
chosen. But remember the radiation sensitivity:

– And than you can ask, what is the purpose of the new
concept and where does it go?

IAEA BSS Draft 2.5:
even more environmental protection
– new 2.8: “People and the environment have to be
protected…throughout entire lifetime of the
operation of facilities..”
– new 2.15, 2.16 and 2.17
“applying the principles of sustainability,
maintenance of biological diversity, conservation
of species, and protection of natural habitats and
ecosystems”
“nature and status of ecosystems consider in
safety assessments and in management
approaches”

7. Fitness of the System:
low dose

low dose level:
prove for the fitness of the existing system
–
–

–
–

Limits and optimization/ ALARA-Principle = very low dose
level.
Occupational exposure Germany 2007:
• for all 317 000 dosimetrically supervised persons
average dose 0,14 mSv/a, whereas appr. 80% receive
no dose at all.
• dose regarding persons with measured exposure on
average 0,79 mSv/a.
These data prove: the system works very good. Nothing has
to be changed.
Potential of improvement: see next picture

10 thausend

What is interesting? Green columns=air crews?

30 thausend

Low dose also for the public
–

Background: Average natural dose in Germany appr. 2,1
mSv/a plus appr. 1,9 mSv/a from medicine.

–

But dose from nuclear installations « 0,01 mSv/a, i.e. <
1/210 of natural exposure and < 1/30 of the limit for
discharges (in Germany).

–

In reality many NPP’s < 0,0001 mSv/a.

–

One could say public exposure is outside of an appropriate
further reduction.

–

Indication for the justification of the slogan “continuity and
stability”.

8. Dose Constraints and
Optimization

Philosophy versus Regulations:
Example Dose Constraints
•

•

For demonstrating the difficulties which might be involved when
transforming ICRP, the philosophy, into IAEA BSS, the regulations, I
would like to go into more detail with the issue of dose constraints.
To understand the message, it will be necessary to ask questions
like:
–
–
–
–
–

•
•

What are dose constraints, how is their definition ?
Who sets them ?
What are the consequences of having dose constraints ?
Which source deserves which dose constraint ?
What are the legal implications ?

The current situation is, that the concept of dose constraints has
been in ICRP 60 (from 1990) and was taken over by Safety Series
115, the BSS edition from 1994 (and 1996).
You may ask, what is the problem, when Safety Series 115 has
been incorporated in several national regulations?
We will come back to that later.

Dose Constraints
It makes sense to foresee measures nearby the source.

•
–

simple example: radiation protection areas

ICRP demands now - as a central part of radiation

•

protection -source related dose constraints for (really?) all
sources.
–

For fire detectors and dental X-ray devices not very
convincing.

•

This is a new policy.

Dose Constraints and Limits acc. ICRP 103

limits for individuals

source‐related constraints

Function of Dose Constraints
Dose constraints should prevent exceeding the limit in case of
multiple sources.

•
–

This could be regulated easily differently: see provision on
radiological pre-exposure in the Radiation Protection Ordinance (§
47 Abs.5)

With dose constraints unacceptable high individual doses will be
avoided, say ICRP and IAEA.

•
–

If there is an unacceptable dose below the limits than this dose will
determine the borderline between acceptable and unacceptable. This
was the role of limits up to now.

•

And thus dose constraints will become de facto new limits, even
if ICRP and IAEA deny that.

•

And by the way: ICRP says to optimize below the constraints.

Optimization needs no dose constraints. Dose constraints can
restrict optimization inappropriately. Possible solutions could be
excluded before optimization starts.
Dose
limit

constraint
Optimum
zero dose
time

Apollo 11 resulted in 6 mSv

What was the dose constraint here?

Dose constraint as object of
negotiations?
ICRP and BSS do not say much precisely how to come to dose
constraints. They are there, suddenly, or they come from
“good practise”.

•

–

•
•
•

Asked for an example ICRP said: there was a facility with
discharges, leading to doses where politicians/authorities felt
they would be too high. Thus x/10 Bq should be discharged only.
The operator said that this was not possible, perhaps it could be
x-y Bq. And finally the experts calculated that x-y would be in
reality z Bq and this and the corresponding dose was fixed as
dose constraint.

This does not sound like objective radiation protection.
But unfortunately other examples of this kind you will find in
the practise.
What would have been the outcome with an alpha-value?

Dose Constraints as Benchmark
The demand to have a dose constraint for any source is
wrong. It doesn’t help radiation protection, it poisons it as
protection is reduced to the chase after figures.
Much more important is the process of optimization.
some (few) dose constraints determined by the operator
(without interference of third parties) as indicators for the
performance of the management system or assessment of a
working procedure may be useful, however.

•

•
•

–

•

Our company, e.g. has a dose constraint of 10 mSv/a for the
individual dose of each employee. It reflects long lasting
experience..

But it can happen that this reference level will be exceeded in
seldom cases. This can be the result of an accident or
changed boundary conditions. This has to be evaluated.

Limits and Constraints: the Example
– Example: discharges of radioactive material
–
–
–
–

generic dose constraint of „30 mrem“ in Germany
as public exposure set by the authority/law
In Germany a limit.
Below this value further optimization.
• If this is a real optimization may be questioned. It is more a
minimization. And for many facilities the trend is further
reduction of effluents.

– Discharges would be a nice example how the concept of
dose constraints is working: constraints are limits in reality
and minimization is ongoing.
– Would it be the same for other sources?

Optimization as Process
ICRP and BSS (Chapter 1):
– The optimization of protection and safety… is a process for
ensuring that the magnitudes and likelihood of exposures
and the numbers of individuals exposed are as low as
reasonably achievable, taking social and economic factors
into account (BSS,1.13).
– The best option is always specific to the exposure situation
and represents the best level of protection that can be
achieved under the prevailing circumstances. (§ 218 ICRP)
– Optimization is a forward-looking iterative process aimed at
optimizing protection (BSS,1.13).

Optimization inappropriately shortened in BSS
•

In BSS Draft 2.0, and even more in several overarching
statements of Draft 2.5, optimization is reduced to the demand
for dose constraints and formulations like “have to ensure, that
protection is optimized”.

•

It can only be ensured that there is an optimization process, and
this process is not predictable regarding its result, it will depend
on the circumstances and it is ongoing time and again.

•

No doubt that results of this process will be implemented.
Optimization is ALARA: as low as reasonably achievable.
Different parties will focus on different things.

as

low

as reasonably achievable: the Greens

as low as

reasonably achievable: the operators

as low as reasonably

achievable: the technicians

When are you optimized?

•
•
•
•
•
•

How can you legally exact fix that an application of radiation is
optimized taking into account the prevailing circumstances?
Would it be sufficient to say that with an authorized permission
of a planning the operation would be optimized?
What does it mean to have a license? Is the operation
optimized than? And will it remain so?
Which role plays a design approval?
How can a supervising authority check optimization?
„to ensure that (it is) optimized“: this is a problem. How can
one ensure something where so many different views exist?

9. New Terminology

New terminology: some examples
•

planned exposure situations
– e.g. if one wants to use a sealed source
– But what, when somebody wants to open a spa where Radon
exposure is to be expected? Is there no plan?

•

emergency exposure situations
– If a receptacle containing some radioactive fluid falls down and
gets broke? Is this an emergency situation and do I have to
inform neighbouring countries?
– At the moment it will be dealt under planned exposure, but do I
plan a fall down?

•

This categorizing brings no advantage but may confuse
people quite effective.
– If one will protect from natural occurring radioactive material it
could be simply named so.

•

SF-1 speaks about „facilities and activities“. This is
something one can understand easily.

10. From BSS Draft 1.0 to Draft 2.5

From Draft 1.0 to 2.0: much improvement, but…
•

•

•
•
•
•

Repetitions and newly invented text about things otherwise
already described in IAEA Safety Standards, as SF-1, GS-R-1. GSR-2 and GS-R-3 have been reduced significantly, but some are
there still.
It is still a mixture of requirements, guidelines and explanations.
With “reformatting“ it should become better. Aim of reformatting is
to elaborate the requirements concise and precise so every reader
could easily understand what is required.
The new ICRP terminology creates some problems without
increasing safety. There are parallel worlds of terms. This brings
confusion and unnecessary demand for clearance.
New provisions about environmental protections are hazy.
Optimization often reduced to dose constraints and formulations
such as “have to ensure that protection is optimized”.
The tendency of supposed simplification of exemption and
clearance remains.

From Draft 2.0 to 2.5: much disappointment
•

•
•

Reformatting nearly without any effect. There should have been
a reduction of “shall-statements”. But instead of “shall” it is
now “has to”.
Several new paragraphs on environmental protection create
new requirements and restrictions.
Bureaucracy sets out to conquer radiation protection
– dose constraints for any source
– radiation protection and safety programmes

•

Optimization again reduced to “has to be optimized”.

•

IAEA believes that Draft 2.5 will pass the Safety Standards
Committees in November.
I hope that it will not.

•

11. Exemption & Clearance

Exemption & Clearance
•
•
•

•
•
•

•

Exemption and clearance again closely linked. This need not to
be.
A supposed simplification as done in RS-G-1.7 does not help.
Old exemption values have to be retained. Especially transport
people asked for this. 1996 TS-R-1 (former SS 6) and BSS
were harmonized.
Fortunately the old, always unnecessary, collective dose criteria
was “buried”.
The third set of data for unrestricted clearance has some
potential of improvement.
Clearance for special pathways is an open question. e.g. landfill
or melting of metals. There is only a general opening clause.
Concrete values as practised in some countries, would be
indicated.
No movement from Draft 2.0 to Draft 2.5.

12. Conclusions

Conclusions
•

ICRP 103 is finished. It would be helpful together with ICRP to
publish material which interprets certain unclear topics.
Therefore we want continue our talks with ICRP.

•

Revision of IAEA-BSS remains an exiting issue .

•

Remember ICRP said: These revised Recommendations should
not imply any substantial changes to radiological protection
regulations that are based on its previous Recommendations
and subsequent policy guidance.

•

Continuity and stability: that’s what should be primary.
Supposedly light changes could have severe consequences.

•

Radiation exposure of public and workers as well is very low
today. One should not forget that.
B. Lorenz, INLA October 2009
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Conclusions
•

Changes have to be justified by gain in safety. L‘art pour l‘art is not
enough.

•

IAEA-BSS has to make clear what is requirement and what
guideline. „Reformatting“ should help to do so, but failed so far.

•

Optimization must not become a bureaucratic chasing of numbers.
Dose constraints should be only where it makes sense.

•

For EU-BSS all these hints are valid too. A detailed
assessment, however, needs the text of the draft which is still
hidden.
B. Lorenz, INLA October 2009
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Introduction
The mining of uranium in Canada is a controversial subject. Across Canada, people,
communities, and governments hold varying positions on the topic. Some view uranium
mining as a lucrative business that contributes money and jobs to the Canadian economy.
In addition, pro-uranium lobbies focus on the incredible power that may be generated
using nuclear energy and the diminishing effect that it can have on green-house gas
emissions. On the other hand, local communities are often turned off from uranium
mining and exploration due to potentially adverse environmental effects, the risk of
accidents, military proliferation and aboriginal sovereignty.
In order to reconcile opposing positions in Canada, in view of promoting nuclear
energy usage, the federal government has created an extensive legislative and regulatory
framework with regards to uranium mining. Still, some provinces remain unsatisfied with
the federal government’s position of heavy regulation and opt instead for complete bans
on uranium mining and exploration.
This paper will focus on four core issues surrounding uranium mining and exploration:
bans on uranium mining and exploration, First Nation and Métis Nation Relations, environmental protection legislation, and non-resident ownership of uranium mining in Canada.
Background information on uranium mining
It is believed that there are 16 million tonnes of uranium in the world, of which 3.34
million tonnes are fully proven uranium deposits.1 Canada has 499,000 tonnes of proven
uranium deposits.2 Since the beginning of the nuclear industry, 2 million tonnes of
1
2

Jean-Michel BEZAT, “La Course à l’uranium reprend dans le monde”, Le monde, (11-01-2009).
“Uranium Production in Canada”, World Nuclear Association, www.world-nuclear.org/info/inf49.html ( June 09)
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uranium has been produced. Presently, the average yearly consumption of uranium is
approximately 70,000 kg.3
Canada is the largest producer of uranium in the world, accounting for 20.5% of the
world’s mined uranium.4 In the past, uranium mining took place in the Elliot Lake region
of Ontario, but today, all of Canada’s uranium is produced in Saskatchewan. In fact, the
two largest high-grade uranium deposits in the world are situated in Saskatchewan,
namely, the McArthur River and Cigar Lake mines5. The average Canadian mine contains
between 1-5 kg of uranium per ton of rock.6
Approximately 16% of electricity in Canada comes from nuclear power. In addition, the
nuclear industry contributes about $5 billion per year to the Canadian economy. Roughly,
two thousand Canadians are employed in uranium mines and processing in Canada.7
Uranium bans and moratoriums
Perspectives on the exploration, mining and usage of uranium vary widely from province to
province in Canada. Saskatchewan, the only province that currently has operating uranium
mines, actively encourages the expansion of uranium mining and has integrated the
subject matter extensively in its legal and regulatory mining framework. On the complete
opposite side on the spectrum, British Columbia and Nova Scotia have complete bans on
even the exploration of uranium in their respective provinces. The rest of the provinces
remain in different positions within that wide spectrum. The Nunatsiavut Government
of Labrador and Newfoundland presently has a temporary moratorium in place for the
mining of uranium, which does not extend to exploration. On the other hand, in Quebec,
private lobbies call for a ban on uranium but the government has refused as of yet to grant
their wishes. Within the new territory of Nunavut, a clause was included into a regional
land use plan which prevented further environmental assessment of any new uranium
mining project unless the people of the region supported that assessment. This clause
was recently tested, and a new Project was able to move forward to the environmental
assessment stage.
The primary concerns relating to uranium mining consist of radio-active waste
management, the risk of accidents and radio-active exposure to mine workers, and the
possibility of military proliferation.8
a) British Columbia
In March of 2009, the Lieutenant Governor of British Columbia adopted an order in
3
4
5
6
7
8

Jean-Michel BEZAT, “La Course à l’uranium reprend dans le monde”, Le monde, (11-01-2009)
“Uranium Production in Canada”, World Nuclear Association, www.world-nuclear.org/info/inf49.html
( June 2009)
R.E. VANCE, “Uranium Production, Exploration and mine development in Canada”, Natural
Resources Canada.
Jean-Michel BEZAT, “La Course à l’uranium reprend dans le monde”, Le monde, (11-01-2009).
“Uranium Production in Canada”, World Nuclear Association, www.world-nuclear.org/info/inf49.html
(April 2009)
Jean-Michel BEZAT, “La Course à l’uranium reprend dans le monde”, Le monde, (11-01-2009).
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council prohibiting the chief inspector, under the Mines Act9, from issuing or exempting
people from obtaining permits for the exploration of uranium. The order in council was
adopted under the statutory authority of S. 7 of the Environment and Land Use Act, which
gives power to the Lieutenant Governor in Council to adopt orders in council that are
considered to be necessary or advisable with regards to the environment or land use.
In addition, prior to the adoption of the order in council mentioned above, the chief gold
commissioner of British Columbia adopted the Uranium and Thorium Reserve Regulation10,
under the statutory authority of the Mineral Tenure Act11. S. 2 UTRR prohibits the claiming
of uranium or thorium even if found accidentally while mining another mineral. However
the prohibition only applies to claims made after the regulation came into force, seeming to
prevent possible court rulings of disguised expropriations.12 The regulation came into force
on April 24th, 2008. In a News Release issued by British Columbia’s Ministry of Energy,
Mines and Petroleum Resources, the Ministry stated that the regulation had been adopted
in support of the BC Energy Plan: A Vision for Clean Energy Leadership commitment of
no nuclear energy. Also, the News Release makes reference to “the protection of workers
and the public during exploration-related activities”13.
b) Nunatsiavut Government of Labrador and Newfoundland
Pursuant to the power conferred on the Aboriginal, Nunatsiavut government of Labrador
and Newfoundland by the Labrador Inuit Land Claims Agreement14, the Nunatsiavut
government has a three year moratorium in place on uranium mining. According to the
Nunatsiavut Lands and Resources Minister, the purpose of the temporary moratorium
is to be able to complete land-use studies and to establish an environmental regulatory
framework for uranium mining. The current three year moratorium places a temporary
ban on uranium mining, but exploration is still permitted.15
c) Nova Scotia
Nova Scotia has had a ban in place on uranium mining and exploration since 1982. It
is the product of an order-in-council, and as such the ban may be lifted at anytime by
the Provincial government. Various lobbies, including Aboriginal groups, are currently
demanding from the Nova Scotia legislature to adopt legislative bans on uranium in
order to solidify the Province’s position on the issue.16
9
10
11
12
13
14
15
16

BRITISH COLUMBIA, Order in Council, Approved and Ordered March 12, 2009 under the authority of
the Environment and Land Use Act, R.S.B.C. 1996, c. 117, s. 7.
Uranium and Thorium Reserve Regulation (BC Reg 82/2008) (hereinafter “UTRR”).
Mineral Tenure Act, R.S.B.C. 1996, c. 292, Part 1.
See: Boss Power Corp vs. British Columbia No. S-087266, Statement of Defense.
MINISTRY OF ENERGY, MINES AND PETROLEUM RESOURCES, British Columbia, News Release,
2008EMPR0029-000624, April 24, 2008.
Agreement entered into between The Inuit Labrador as represented by Labrador Inuit Association and the Queen
(signed January 22, 2005).
WORLD INFORMATION SERVICE ON ENERGY, “Regulatory Issues - Other Countries”,
http://www.wise-uranium.org/ureg.html (May 21, 2009)
WORLD INFORMATION SERVICE ON ENERGY, “Regulatory Issues - Other Countries”,
http://www.wise-uranium.org/ureg.html (May 21, 2009); see also: TALIAQ MI’KMA’KI, “Uranium Nuclear
waste Management”, ( January 2005), Vol. 24 Issue No. 1, A Quartarly Newsletter of the Native Council of
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d) Quebec
Recent uranium exploration in the James Bay region of Quebec has led to the discovery
of uranium deposits. The uranium deposits are rich enough in concentration to operate
a mine. It is suggested that if additional uranium deposits can be proven, mining in the
James Bay Region may be profitable.17
Various organizations in Quebec, however, oppose uranium mining in the Province.
Amongst them, the Parti Québécois is demanding a moratorium on uranium mining
until further studies are made on the environmental and health effects of uranium mining.
The Association de l’exploration minière du Québec claims that the studies demanded
by the PQ already exist and that there is no additional risk to workers who are subject
to natural uranium exposure.18 Presently, there are no moratoriums or bans on uranium
mining in Quebec.
First Nation and Métis Nation Relations
Prior to granting governmental approval for a project that may negatively affect First
Nation or Métis rights, the Crown has an obligation to consult and possibly accommodate
Aboriginal groups. The duty to consult is based upon the Crown’s recognition of Aboriginal
rights in the Constitution Act of 1982 and has been elaborated upon at the Supreme Court
of Canada in three landmark decisions.19
In addition, the Canadian Environmental Assessment Act makes broad reference to
consultation of the public where a comprehensive study of environmental impacts is
applicable.20 It also makes specific reference to the possibility of taking Aboriginal knowledge into account during the process of carrying on an environmental assessment.21
It is important to note that the Supreme Court of Canada applies Aboriginal law principles to Métis communities22. In addition, the Supreme Court of Newfoundland has
specifically applied principles from Mikisew and Haida to the Labrador Métis Nation.23
a) S. 35 Constitution Act of 1982
S. 35 of the Constitution Act of 1982 recognizes Aboriginal and treaty rights, including land
claims agreements and rights that may exist but are not yet legally recognized. The purpose
of this section is “the reconciliation of the pre-existence of aboriginal societies with the
sovereignty of the Crown”24. In carrying out its obligations under S. 35 of the Constitution
17 Patrick RODRIGUE, “Nouvelle découverte d’uranium à la Baie-James” La Frontière, (February 19, 2009).
18 MARKETWIRE, “L’association de l’exploration minière du Québec s’oppose à un moratoire sur l’uranium au
Québec” http://nouveau.eureka.ca (February 5, 2009).
19 Haida Nation v. British Columbia (Minister of Forests) [2004] 3 S.C.R. 511 (hereinafter “Haida”); Taku River
Tlingit First Nation v. British Columbia (Project Assessment Director) [2004] 3 S.C.R. 550 (hereinafter “Taku
River”); Mikisew Cree First Nation v. Canada (Minister of Canadian Heritage) [2005] 3 S.C.R. 338
(hereinafter “Mikisew”).
20 s. 21 Canadian Environmental Assessment Act, S.C. 1992, c. 37 (hereinafter “CEAA”)
21 s. 16.1 CEAA
22 R. v. Powley [2003] 2 S.C.R. 207, par. 48;
23 Labrador Metis Nation v. Newfoundland and Labrador (Minister of Transportation and Works), 2006 NLTD 119,
258 Nfld. & P.E.I.R. 257, par. 93.
24 R. v. Van der Peet [1996] 2 S.C.R. 507, par. 31.
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Act of 1982, the Crown has a duty to act honourably in its dealings with Aboriginal
people. In particular, the Crown must act honourably in asserting its sovereignty over
Aboriginal people, in resolving Aboriginal claims, and in the implementation of treaties.
i) Treaty rights
Aboriginal treaty rights are positive rights that find their source in treaties agreed to in
the past between First Nation groups and the Crown. Treaties vary; they may grant rights,
extinguish claims or grant title. Aboriginal treaties must be interpreted based on their
historical context and in a liberal fashion.27 Even if a historical treaty had granted the
Crown a right to use Aboriginal Land, the Crown will often still have a duty to consult
and possibly accommodate, taking into account the changing contexts between the time
that the treaty was signed and the present.28
ii) Comprehensive land claim agreements
Comprehensive land claim agreements are similar to treaty rights in that they both involve
explicit agreements pursuant to negotiations between the Crown and a First Nation.
Comprehensive land claim agreements may grant ownership, and consultative rights to
Aboriginal groups that may impose obligations or restrictions on third parties.29
The Crown’s duty to consult or the duty that may be placed on a third party distinguishes
itself from that which is imposed in Common Law. Whereas the duty to consult in Common
Law is strictly placed on the Crown and falls within a spectrum that is eval-uated on a case
by case basis30, the duty to consult pursuant to a comprehensive land claim agreement will
often be specifically outlined in the agreement and may be more stringent.31
iii) Non-treaty rights
A) Aboriginal Rights
If an Aboriginal group is able to establish that, at the time that contact was first made
with Europeans, a particular Aboriginal activity “was a practice, tradition or custom that
was integral to the society’s distinctive culture”32 and that there has been continuity of that
activity to the present, an Aboriginal right may be established33. Examples of Aboriginal
rights are hunting and fishing rights amongst others.
If an activity is established to have been a practice, tradition or custom integral to an
Aboriginal group’s distinctive culture, the group will be entitled to continue engaging in
25 Haida, par. 32.
26 Haida, par. 17.
27 TREACY, Heather L., CAMBPELL, Tara L. and DICKSON, Jamie D. “The Current State of the Law in
Canada on Crown Obligations to Consult and Accommodate Aboriginal Interests in Resource Development”
(2007) 44 Alta. L. Rev. 571, par. 6-11.
28 Mikisew, par. 124.
29 TREACY, Heather L., CAMBPELL, Tara L. and DICKSON, Jamie D., “The Current State of the Law in
Canada on Crown Obligations to Consult and Accommodate Aboriginal Interests in Resource Development”
(2007) 44 Alta. L. Rev. 571, par. 13.
30 Haida. par. 52.
31 Re: INAC www.ainc-inac.gc.ca/pr/agr/sahtu/sahmet_e.pdf.
32 R. v. Van der Peet, [1996] 2 S.C.R. 507, par. 55 (hereinafter “Van der Peet”).
33 Van der Peet, par. 63.
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that activity. The activities in question are under the control of the Crown. In the case of
uranium mining for example, an Aboriginal group may claim rights on Crown Lands that
stand to be adversely affected by the exploration, construction or operation of a mine.34
In this context, the duty to consult arises as an obligation placed on the Crown in order
to balance the potential entitlement and special status of Aboriginal groups with the
Crown’s sovereignty and the interests of the larger society.35
B) Aboriginal title
Aboriginal title to piece of land is essentially a property right minus certain peripheral rights.
Aboriginal title goes beyond a simple right of use on a land. Title may be established if an
Aboriginal group can “show exclusive use and occupation of their traditional territories at
the time of the assertion of Crown sovereignty”36. In order to establish Aboriginal title, a
court will ask “whether a degree of physical occupation or use equivalent to common law
title has been made out.”37
The test for establishing Aboriginal title can essentially be broken down into three
steps. Firstly, the land must have been occupied prior to the Crown’s establishment of
sovereignty. Secondly, occupation of the land must have been exclusive when the Crown’s
sovereignty was established. Thirdly, a substantial connection must have been maintained
with the land since that time of exclusive occupation.38
b) When is the duty to consult triggered?
In many situations, the Crown and Aboriginal peoples are not entirely in agreement over
the extent of rights claimed by Aboriginal groups. However, given that the Constitution
Act of 1982 recognizes Aboriginal “rights that now exist by way of land claim agreements
or may be so acquired”39, the duty to consult is triggered even before proof of a right or
claim. Once the Crown possesses real or constructive knowledge of the potential existence
of a Treaty or Aboriginal right, even if the Aboriginal group’s claim has not yet been
legally proven, and there is contemplation of a project or activity that might adversely
affect such rights, the Crown’s duty to consult is triggered.40
c) What is the scope of the duty to consult?
Ideally, the Crown and the Aboriginal group will reach a negotiated settlement.41
However, the courts would have been highly impractical to have made the scope of the
34 See: Letter from the Ardoch Algonquin First Nation and the Shabot Obaadjiwan First Nation to Ontario Premier
Dalton McGuinty (August 14, 2007).
35 Gordan CHRISTIE, “Developing Case Law: The Future of Consultation and Accommodation” (2006) 39
U.B.C. L. Rev. 139-184, par. 30.
36 Gordan CHRISTIE, “Developing Case Law: The Future of Consultation and Accommodation” (2006) 39
U.B.C. L. Rev. 139-184, par. 31, the idea was taken from R. v. Bernard; R. v. Marshall (2005), 3 C.N.L.R.
214, 255 D.L.R. (4th) 1, 2005 SCC 43, par. 70.
37 R. v. Bernard, [2005] 2 S.C.R. 220, par. 66.
38 TREACY, Heather L., CAMBPELL, Tara L. and DICKSON, Jamie D., “The Current State of the Law in
Canada on Crown Obligations to Consult and Accommodate Aboriginal Interests in Resource Development”
(2007) 44 Alta. L. Rev. 571, par. 31.
39 Constitution Act, 1982, S. 35 (3), being Schedule B to the Canada Act 1982 (U.K.), 1982, c. 11.
40 Haida, Par. 35
41 Platinex Inc. v. Kitchenuhmaykoosib Inninuwug First Nation, 2006 CanLII 26171 (ON S.C.), par. 89.
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duty to consult equal to a duty to reach a negotiated settlement. Moreover, the Crown’s
duty to consult does not give Aboriginal groups a veto over intended projects. The duty to
consult is an obligation of means whereby the Crown must act in good faith by engaging
the Aboriginal group in a “meaningful process of consultation”.42
The Crown must guide its consultation process in view of guarding the honour of the
Crown. As such, it must attempt to reconcile Aboriginal interests with the interests of
society in an honourable fashion.43 Given that the duty to consult does not follow a strict
guideline, it follows that varying degrees of consultation and accommodation may exist
depending on the situation. Consequently the Supreme Court of Canada has provided
guidance on the issue by stating that “a dubious or peripheral claim may attract a mere
duty of notice, while a stronger claim may attract more stringent duties.”44
In evaluating the duty to consult and accommodate, the Crown must take into account its
preliminary assessment as to the strength of the Aboriginal case supporting the existence
of the right or title. The Crown must also take into account the gravity of potential adverse
effects on those rights or titles claimed by the First Nation.45
Prior to the actual consultation that will take place between the Crown and the Aboriginal
group; the Crown must notify the Aboriginal group of the project that may adversely affect
a potential rights claim. Notification includes information about the planned project, the
known Aboriginal interests that stand to be adversely affected and how those interests
may be adversely affected.46
The pursuit of a satisfactory interim solution between the two parties is necessary if
there is a strong prima facie case that a claim might be established and where there is
a substantial threat for non-reversible adverse effects to that claim. If a higher level of
duty to consult is applicable, the Crown must give Aboriginal groups the opportunity
to submit concerns over the project. In addition, the Crown will have to show how the
Aboriginal concerns were taken into account and to what extent the concerns impacted
decisions that were taken. Depending on the situation, the duty to consult may require
the Crown to allow Aboriginal groups to take an active role in the decision-making
process of the given project.47
The duty to consult does not amount to a veto power in favour of Aboriginal groups nor
does the failure to reach an agreement amount to a breach of good faith with regards to
the Crown’s duty to consult.48 Both the Crown and Aboriginal groups must act in good
faith throughout the entire consultation process.
42
43
44
45
46
47
48

Haida, par. 42
Haida, par. 45, 50.
Haida, par. 37
Haida, par. 39
Mikisew, par. 64
Haida, par. 44
Haida, par. 48.
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In Taku River, the Supreme Court of Canada ruled that the Crown had fulfilled its duty
to consult by including the Taku River Tlingit First Nation in the Project Committee,
which participated fully in the environmental review process and by adopting terms and
conditions of approval for the opening of a mine and access road which addressed both
short-term and long-term concerns of the First Nation. The access road was to be built
through a portion of Aboriginal traditional territory. Aboriginal concerns were taken into
account and accommodation strategies were established. The fact that an agreement was
not reached did not amount to a breach of the Crown’s duty to consult.49
d) Third party obligations
The duty to consult does not extend to third parties and is only applicable to the Crown,
as the honour of the Crown may not be delegated. Nonetheless, procedural aspects of the
duty to consult and accommodate may be delegated from the Crown to third parties.50
In addition, since the third party’s investment is at stake where the Crown has a duty
to consult, third party’s will often find interest in easing the path of consultation by
establishing good relations with Aboriginals, taking into account their opinions and
accommodating them where possible. This may help minimize uncertainty and delays in
obtaining the necessary project approvals.
e) Example of provincial legislative duty to consult
In Taku River, the Supreme Court found that where provincial legislation requires the
Crown to consult and possibly accommodate First Nations to the same extent as the
Common Law duty, no additional duty to consult is imposed on the Crown.51
In Quebec, the Environment Quality Act permits the Cree Regional Authority to
take cognizance of any preliminary information provided by the proponent of a project
requiring an environmental assessment in the James Bay and Northern Region of Quebec.
In addition, the Cree Regional Authority has access to any recommendations that the
Evaluating Committee makes to the Minister of Sustainable Development, Environment
and Parks.52 The Cree Regional Authority is automatically invited to submit representation
to the Review Committee of the assessment and may allow individuals to submit written
or verbal representations regarding a project.53
In addition, Quebec legislation prohibits persons from prospecting or staking claims on
Indian reserves without prior authorization from the Minister.54
49
50
51
52
53
54

Taku River, par. 2.
Haida, par. 53
Taku River par. 40
s. 159, al. 2 Environmental Quality Act, R.S.Q. c. Q-2 (hereinafter “EQA”)
s. 161 EQA
s. 33 Mining Act, R.S.Q. c. M-13.1 (hereinafter “MA”)

584

Applicable Legislation and Environmental Protection
The legal regime affecting mining and exploration of uranium in Canada is divided between
federal and provincial jurisdictions. As a general rule, mining falls within the provincial
jurisdiction, pursuant to the powers delegated to the provinces in the Constitution Act of
1867 to legislate on matters pertaining to “property and civil rights”55, to provincial public
lands56, to the “exploration of non-renewable natural resources”57, to the “development,
conservation and management of non-renewable natural resources”58 and of a local and
private nature59. However, the federal government has exercised its declaratory and residual
powers under the Constitution Act of 1867 in order to regulate the mining of uranium. In
so doing, the federal government has created a division between the power to regulate
the exploration of uranium and the powers to regulate the preparation, construction,
operation, decommissioning and abandonment of uranium mines. In addition, both
federal and provincial legislatures have environmental assessment regulations in place
that must be satisfied prior to the necessary approvals to open and operate a uranium
mine. The provincial environmental regulations are in place despite federal legislation
that has declared uranium mining to be in the “general interest of Canada”. As such, it
will be necessary to examine both federal and provincial legislation on the matter in order
to determine the necessary requirements to mine uranium and whether or not provincial
environmental legislation has overstepped its jurisdictional boundary.
a) Federal Jurisdiction
Section 71 of the Nuclear Safety and Control Act states that “any work or undertaking,
constructed […] for the mining […] of a nuclear substance […] is declared to be for the
general advantage of Canada”60. In Ontario Hydro v. Ontario (Labour Relations Board), a
dispute over the applicable jurisdiction of labour issues at a nuclear electrical generating
station, the Supreme Court of Canada found that Parliament was within its constitutional
power to declare atomic related projects to be for the general advantage of Canada in the
Atomic Energy Control Act.61 The Court elaborated by stating that “a work subject to a
declaration thus falls within the exclusive legislative power of Parliament, and provincial
jurisdiction over the work is ousted.”
The text of s. 71 NSCA is not perfectly clear as to what extent Parliament has extended
its jurisdiction with regards to uranium mining. More specifically, one may inquire as to
55 Constitution Act, 1867 (U.K.), 30 & 31 Vict., c. 3, s. 92 (13), reprinted in R.S.C. 1985, App. II, No. 5
(hereinafter “Constitution Act of 1867”).
56 s. 92 (5) Constitution Act of 1867
57 s. 92A (1) (a) Constitution Act of 1867
58 s. 92A (1) (b) Constitution Act of 1867
59 s. 92 (16) Constitution Act of 1867
60 A similar provision was included at Section 18 of the Atomic Energy Control Act, R.S.C., 1985, c. A-16, which
		
was the applicable legislation until the coming into force of the Nuclear Safety and Control Act.
		
s. 18 read as follows:
		
All works and undertakings constructed
		
(a) for the production, use and application of atomic energy,
		
(b) for research or investigation with respect to atomic energy, and
		
(c) for the production, refining or treatment of prescribed substances,
		
are, and each of them is declared to be, works or a work for the general
		
advantage of Canada.
61 Ontario Hydro v. Ontario (Labour Relations Board), 1993 CanLII 72 (S.C.C.), p. 21.
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whether the exploration of uranium is assimilated to a “work or undertaking constructed”
for the general advantage of Canada. Nonetheless, Parliament and the CNSC seem to both
be in agreement that the issuance of licences for exploration is a provincial jurisdiction.
In addition, the provinces own the resources situated therein that are not either privately
owned or situated on federal lands, thus providing the provinces with the jurisdiction to
legislate with regards to environmental uranium mining requirements as long as there is
no conflict with federal legislation. Parliament has not adopted any exploration specific
legislation, while the CNSC explicitly states in the Uranium Mines and Mills Regulations,
a regulation that prescribes the necessary information for the application of mining
licences, that the “Regulations do not apply in respect of uranium prospecting or surface
exploration activities”62.
Another jurisdictional issue that may be debated relates to the province’s legislation
pertaining to environmental assessments. While both legislatures seem to be in agreement
that environmental pre-mining exploration is a provincial jurisdiction, it is less clear as
to whether or not the power to require environmental assessments at later stages of the
uranium mining process is an exclusive federal jurisdiction.
i) Canadian Nuclear Safety Commission
Along with the coming into force of the Nuclear Safety and Control Act63, Parliament
established the Canadian Nuclear Safety Commission (CNSC), replacing the Atomic
Energy Control Board, which had been the regulator of the Canadian nuclear industry
since 1946, pursuant to the Atomic Energy Control Act.64 The CNSC is responsible for
the regulation of “the development, production and use of nuclear energy” and more
specifically, as pertaining to the mining of uranium, the regulation of “the production,
possession and use of nuclear substances”65. The CNSC also has as its objective the
dissemination of scientific, technical and regulatory information in order to keep the
public aware of possible environmental and safety concerns that may arise in relation to
the nuclear industry.66
In adopting the Nuclear Safety and Control Act, Parliament implicitly recognized the
complexity and environmental intricacy of all nuclear related endeavours, including the
mining of uranium. Parliament acknowledged that the adoption of regulations pertaining
to uranium mining should be the responsibility of a specialized scientific body and not of
the Minister of Natural Resources67. In addition to its regulatory power, the CNSC also has
the discretionary powers of issuing licences68 and carrying on environmental assessments.69
62 S. 2 (2) Uranium Mines and Mills Regulations, SOR/2000-206.
63 Nuclear Safety and Control Act, 1997, c. 9, N-28.3 (hereinafter “NSCA”).
64 THE CANADIAN ENCYCLOPEDIA HISTORICA, “Atomic Energy Control Board”, retrieved June 11, 2009
www.thecanadianencyclopedia.com
65 s. 9 (a) NSCA
66 s. 9 (b) NSCA
67 s. 44 (1) (b) & (c) NSCA
68 s. 24 NSCA
69 s. 12.4 (2) CEAA
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ii) Issuance of Licences
Each phase of a uranium mine is subject to the issuance of a licence and may not be
completed without a licence, issued by the CNSC70. As such a licence is required for
the mining of a nuclear substance as well as for the preparation, construction, operation,
modification, decommissioning and abandonment of a uranium mine.
In issuing licences for the carrying-on of said activities, the CNSC is able to monitor the
qualifications of applicants, as well as the provisions that applicants will take in order to
protect the environment, the health and safety of people implicated, national security
and international obligations.71 The CNSC may only issue a licence if it is satisfied that
the aforementioned protections are fulfilled. As such, Parliament adopted the first basic
measure in environmental protection, giving the discretionary power to the CNSC to not
issue a licence for the preparation, construction or operation of a uranium mine, if it is of the
opinion that an applicant will not take the necessary measures to protect the environment.
The CNSC has the power to make any regulations, with the approval of the Governor
in Council, for the protection of the environment.72 As such, the CNSC placed the
obligation on licensees to take reasonable precautions to protect the environment and
the health and safety of persons even after the issuance a particular licence.73 Thus,
the CNSC’s environmental implication continues even after the approval of licences. As
well, if the CNSC is satisfied that there is radio-active contamination of a site, it may
force the site owner to take measures to reduce the levels of contamination.74
iii) Federal Environmental Assessment
The Governor in Council of Canada has the power to subject the issuance of any permit,
licence or approval granted by a federal authority to an environmental assessment.75
As such, all licences issued by the CNSC were made to be subject to environmental assessments. Therefore, in order to gain a licence for the preparation, construction, operation,
modification, decommissioning or abandonment of a uranium mine, the proposed
project must pass an environmental assessment.76 Environmental assessments are used
“to help predict, evaluate, and mitigate the environmental effects of a proposed project”77.
The responsible authority over environmental assessments of nuclear related projects,
such as uranium mining, may either be the Canadian Environmental Assessment Agency
or the CNSC.78
There are three levels of environmental assessments that may apply to different phases of
uranium mining. A licence may be subject to an environmental screening, a comprehensive
study or a review by an expert panel.
70
71
72
73
74
75
76
77
78

s. 26 (b) & (e) NSCA
s. 24 (2) NSCA
s. 46 (f ) NSCA
s. 12 (1) (c) General Nuclear Safety and Control Regulations, SOR/2000-202
s. 46 (3) NSCA
s. 5 (1) (d) & S. 59 (f ) CEAA
Schedule I, Part I, Item 12.1 Law List Regulations, SOR/94-636.
CANADIAN NUCLEAR SAFETY COMMISSION (hereinafter “CNSC”), Annual Report 2007-2008.
s. 12.4 Canadian Environmental Assessment Act & Canadian Nuclear Safety Commission (CNSC) Annual
Report 2007-2008
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Originally, the Governor in Council adopted a regulation listing projects for which
comprehensive studies are required. The regulation was adopted under the statutory
authority of S. 59 (d) of the Canadian Environmental Assessment Act. S. 59(d) has since
been repealed, yet the Canadian Environmental Assessment Act continues to make reference
to the Comprehensive Study List in several different places. The Comprehensive Study
List includes, as part of its list of projects, the proposed construction, decommissioning
and abandonment of a uranium mine.79 Environmental assessments must take into
consideration the environmental effects of projects as well as the environmental consequences of potential accidents and cumulative effects that the project may have with other
existing projects. The environmental assessments also take into consideration measures
that may mitigate adverse environmental effects, comments made by the public and
community and aboriginal knowledge.80
A) Screening
When a project is not listed in the Comprehensive Study List, but an environmental
assessment is still required, such as prior to the issuance of licences for the preparation or
operation of a uranium mine, the CNSC has the obligation to ensure that a screening of
the project is conducted and a screening report is prepared.81 The screening of a project to
prepare or to operate a uranium mine will take into account any available information, as
well as any additional information that the CNSC is able to gather from studies that it
wishes to conduct.82 The CNSC may hold public consultations if it is of the opinion that
consulting the public on the project would be appropriate.83 Finally, the CNSC may only
issue a licence if it is of the opinion that the proposed project “is not likely to cause significant
adverse environmental effects”.84 The CNSC will refer the project to a review panel if there
is uncertainty regarding the potential environmental effects of a proposed project, if the
circumstances may justify the issuance of a licence despite potential adverse environmental
effects, or if there is public concern warranting the referral to a review panel85
On December 11, 2007, the tribunal component of the CNSC released a decision confirming that a screening report would be the necessary level of environmental assessment
for the proposed development by AREVA Resources Canada inc. of an open pit “caribou”
uranium mine at their McLean Lake operation. The CNSC did however establish a panel
pursuant to the NSCA in order to hear and address concerns relating to the environmental
assessment.86 The mine would be developed using existing mining infrastructure and
facilities. The development of a mine is not included in the Comprehensive Study List and
there were no potentially significant environmental effects or public concerns that were
found to merit referral to an expert panel pursuant to the CEAA. As such, the tribunal
component of the CNSC did not decide to refer the matter to a review panel but did
reserve the right to do so during the course of the environmental assessment process.87
79
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s. 19 (a) Comprehensive Study List Regulations, SOR/94-638.
s. 16 CEAA
s. 18 (1) CEAA
s. 18 (2) CEAA
s. 18 (3) CEAA
s. 20 (1) CEAA
s. 20 (1) (c) CEAA
s. 22 NSCA
See: Areva Resources Canada Inc. Record of Proceedings, Including Reasons for Decision (Canadian Nuclear
Safety Commission), October 31, 2007.
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B) Comprehensive Study
Since the adoption of An Act to amend the Canadian Environmental Assessment Act,
assented to in 2003, the Minister of the Environment, after taking into account the
opinion of the responsible authority with regards to the scope of a project, the scope
of the environmental factors related to a project, public concerns and the ability of a
comprehensive study to address issues relating to a project, may decide to either refer a
project back to the responsible authority to continue with a comprehensive study, or to
refer the project to a mediator or review panel.88 In the case of uranium mining, it seems
that projects will rarely be referred to mediation.
A comprehensive study of a project takes into account the purpose of the project,
alternative means of carrying it out, possible follow up programs, the capacity of nonrenewable resources that will be affected by the project to meet current and future needs
and the public’s opinion.89 The Minister of Environment will then give his opinion of the
acceptability of the project90 and the responsible authority will decide whether or not to
issue a licence depending on the potential adverse effects of the project on the environment
and whether the circumstances justify such environmental effects.91
C) Review Panel
As seen above, projects that are subject to a screening as well as those projects that
require a comprehensive study may be sent to a review panel.92 The advantage of a review
panel is that the Minister of Environment is able to select unbiased experts of particular
environmental phenomena in order to determine the scope of potential adversarial
impacts on the environment. The review panel works as a quasi-judicial body that has
the power to summon witnesses and documentation.93 Generally, hearings held by review
panels are open to the public.94 The review panel takes into account the same factors that
are addressed in a comprehensive study.95 The review panel’s opinion of the environmental
impact of a uranium mine is submitted to the CNSC, which it takes into account in
deciding whether or not to issue a licence for the preparation, construction, operation,
modification, decommissioning or abandonment of a uranium mine.
Recently, the Canadian Environmental Assessment Agency and the CNSC concluded
a Joint Review Panel agreement to carry out obligations of both bodies pursuant to
the NSCA and the CEAA. The project under review is a project to prepare a nuclear
reactor site by Bruce Power Inc. The Minister of Environment decided, in part, to send
the environmental assessment to a review panel in order to address Aboriginal concerns
88
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s. 21.1 (1) & 21 (2) (b) CEAA; see also: S. 15(1) & 16(3) CEAA
s. 16 (2) CEAA
s. 23 CEAA
s. 37 (1) CEAA
CANADIAN NUCLEAR SAFETY COMMISSION (News Release), “Bruce Power Plant Project: Final
Environmental Impact Statement Guidelines and Joint Review Panel Agreement Issued” (August 22, 2008).
93 s. 35 (1) & (2) CEAA
94 s. 35 (3) CEAA
95 s. 16 (2) CEAA
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with the project. In creating a joint panel, the CNSC and the Canadian Environmental
Assessment Agency were able to avoid potential conflicts over jurisdiction regarding the
environmental assessment of a nuclear project.96
b) Provincial Jurisdiction
Canadian provinces also require environmental assessments to be conducted prior to the
opening of uranium mines. In addition, the provinces generally require persons who wish
to prospect or explore for minerals, specifically uranium, to hold permits. As mentioned
above, the Province’s jurisdiction to legislate on these matters stem from the powers
delegated to the provinces in the Constitution Act of 1867 to legislate on matters pertaining
to “property and civil rights”97, to provincial public lands98, to the “exploration of nonrenewable natural resources”99, to the “development, conservation and management of
non-renewable natural resources” and of a local and private nature101.
In order to give a more precise analysis of provincial legislation, we have chosen to
focus specifically on uranium exploration and environmental legislation in Quebec
and Saskatchewan.
i) Quebec
The Environmental Quality Act provides for two separate environmental impact assessment
procedures depending on whether the project requiring assessment is carried out in the James
Bay and Northern Quebec Region, or if the project is carried out anywhere else in Quebec.
The basic differences between the two environmental impact assessment procedures is that
the procedure for the James Bay or Northern Quebec Region makes substantial provisions
for consultation with Aboriginal groups, specifically the Cree and is entirely outlined in the
Law, whereas environmental assessments for the rest of Quebec are mostly regulated by the
Minister of Sustainable Development, Environment and Parks.
A prospecting permit issued by the Minister of Natural Resources and Wildlife is required
prior to the prospecting of any land.102 In addition a person may only stake a piece of land
in view of obtaining a claim if he is the holder of a prospecting permit.103
A) James Bay and Northern Quebec Region
In the James Bay and Northern Quebec Region, “all mining developments, including
the additions to, alterations or modifications of existing mining development” are subject
to environmental impact assessments.104 The legislator, however, makes an express point
of mentioning that the exploration for minerals in these regions are not automatically
96 Agreement to Establish a joint review panel for the nuclear power plant project by Bruce power within the
municipality on Kincardine, Ontario.
97 s. 92 (13) Constitution Act of 1867
98 s. 92 (5) Constitution Act of 1867
99 s. 92A (1) (a) Constitution Act of 1867
100 s. 92A (1) (b) Constitution Act of 1867
101 s. 92 (16) Constitution Act of 1867
102 s. 19 MA
103 s. 20 MA
104 Schedule A (a) EQA
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subjected to the environmental assessment and review procedure.105 Projects that are
automatically subject to an environmental assessment, such as mining development,
may not be carried out prior to the issuance of a certificate of authorization from the
Minister of Sustainable Development, Environment and Parks.106 Where a project is not
automatically subject nor exempted from an environmental impact assessment, such as in
the case of a project for the prospecting for uranium, the Minister has the discretion to
decide whether an assessment is required.107 Under the recommendation of an Evaluating
Committee, the Minister will decide whether the given project will require a preliminary
or detailed environmental impact assessment, or both.108 The proponent of the project
must draft an environmental impact assessment statement in accordance with the decision
taken by the Minister.109 The environmental impact assessment statement is transmitted to
the Review Committee, which reviews the statement and makes recommendation to the
Minister.110 The Minister then has the authority to issue the proponent of a project with a
certificate of authorization, refuse authorization, or demand a supplementary assessment
or additional research in order to continue assessing the potential environmental impacts
of a project.111
B) Quebec outside of the James Bay and Northern Quebec Region
Under the statutory authority of the Environmental Quality Act112, the opening and operation
of uranium mines is included in a list of projects that are subject to an environmental
impact assessment and review procedure.113 The Minister has the discretion of determining
the scope of any required environmental assessment.114 After the environmental impact
assessment statement is submitted to the Minister, the public is invited for information and
consultation.115 The proponent of the project must publish a notice in a regional newspaper
and in a newspaper in Montreal and in Quebec within 15 days of receiving instruction
from the Minister.116 The Government decides whether or not to issue authorization for
the carrying on of the project with or without amendments and may delegate the power
of authorization to a committee of ministers, which includes the Minister of Sustainable
Development, Environment and Parks.117 A certificate of authorization issued by the Government of Quebec or a delegated authority must be received prior to carrying out a project
included in the list.118
Whereas the federal environmental assessment procedure places an obligation on the responsible authority to prevent the issuance of permits prior to the required environmental assessment, Quebec legislation places the obligation on the person carrying out the actual work.
105
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In addition to environmental considerations that must be taken into account, there is
also specific legislation, such as s. 33 (2) of the Mining Act, which prohibits prospecting
or staking of claims on lands that are designated as migratory bird sanctuaries under the
Migratory Birds Convention Act.
ii) Saskatchewan
Saskatchewan legislation foresees three steps in the process of mineral exploration
and development. Firstly, the proponent of the mineral exploration must obtain
an environmental approval; the proponent must also comply with environmental
requirements post-exploration; secondly, the proponent must obtain an exploration
permit; and thirdly, a Surface Lease Agreement must be reached between the proponent
and Saskatchewan’s Minister of Environment and depending on the circumstances,
Saskatchewan’s Minister of Northern Affairs. It is important to note that pursuant to
Saskatchewan’s Environmental Management and Protection Act, the Lieutenant Governor
in Council may make any regulation with regards to mining operations, the exploration
of minerals being specifically included.119
A) Environmental Approval
Prior to commencing a project for the exploration of minerals in Saskatchewan, the
proponent of the project must either obtain approval from the Minister120, or the project
must follow a strict guideline of environmental compliances outlined at s. 24 of the
Mineral Industry Environmental Protection Regulations121, including specific provisions
regarding the exploration of uranium.122
In addition, any project that involves a unique feature of the environment, or that will
cause widespread public concern over environmental issues requires the carrying on of
an environmental assessment by the proponent of the project as well as the submission
of an environmental impact statement to the Minister.123 The Minister has the discretion
of approving the environmental assessment statement with any terms or conditions
that are deemed necessary or advisable.124 As in the other environmental assessment
processes that we have seen, the minister may engage the public for the purpose
of providing in information.125
119 s. 81 (1) (s) The Environmental Management and Protection Act, 2002 Chapter E-10.21 (hereinafter “EMPA”)
120 s. 2 EMPA, The “minister” is defined as being “the member of the Executive Council to whom for the time
being the administration of this Act is assigned”
121 The Mineral Industry Environmental Protection Regulations, 1996 Chapter E-10.2 Reg 7.
122 s. 24 (2) “A person who conducts an exploration program shall ensure that:
		
(g) on completion of the program, exploration sites are reclaimed so that:
		
(iii) all drill holes that encounter mineralization with a uranium content greater than 1.0% over a length,
		
over a length greater than one metre and with a metre-per cent concentration greater than 5.0, are sealed
		
by grouting the hole over:
			
(A) the entire length of the mineralized zones; and
			
(B) not less than 10 metres above and below each mineralized zone
123 s. 2 (d) & 9 (1) The Environmental Assessment Act, Chapter E-10.1 (hereinafter “EAA”)
124 s. 15 (1) EAA
125 s. 13 EAA
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B) Exploration Permits
The language used in governmental regulation of exploration permits in Saskatchewan
differs from the language that we have seen already. Whereas the Lieutenant Governor
in Council is given permission to prohibit exploration of minerals without a licence when
he considers it to be in the public interest126, regulations do not seem to provide for any
prohibition of exploration without a permit. Various regulations foresee the possibility
to obtain prospecting or exploration permits for subsurface minerals or exploration on
Crown Mineral Lands, but there are no provisions that expressly states that exploration
may not take place without a permit. Nonetheless, it would seem that given the regulatory
framework that has been put into place, prospecting and exploration of minerals, including
uranium is subject to a licensing requirement.
In addition, a permit entitles the holder to the exclusive right to prospect for subsurface
mineral in a given area127 and a permit may be turned into a lease or a claim of the given
area if the permit remains in good standing128.
C) Surface Lease Agreements
Under the statutory authority of s. 20 of the Provincial Lands Act129, the Lieutenant
Governor in Council adopts regulations authorizing the Minister of Environment, and
Minister of Northern Affairs to enter into agreements with mining companies.130 The
agreements are a necessary step in order for a mining company to have access and the right
to open and operate a mine in a given area of Saskatchewan. The agreements themselves
do not need to be published131, but it enables the Ministers to negotiate whatever terms
and conditions that they deem to be necessary when a mining company wishes to carry
out a mining activity.
A stipulation that is now required by the Province of Saskatchewan prior to granting
a Surface Lease Agreement is the implementation of a community vitality monitoring
program that assesses the social well-being and quality of life of residents in mining areas.
These programs are a direct result of recommendations made by a joint Federal-Provincial
Panel on Uranium Developments in Northern Saskatchewan.132
Non-resident ownership of uranium mining
Uranium exploration by foreign entities is not restricted by the federal government.133
However, due to government policy, restrictions are placed on non-resident investments
in uranium mining. Recently though, Parliament has made uranium mining much more
126 s. 9 (2) (c) Mineral Resources Act, 1985, S.S. 184-85-86, c. M-16.1 (hereinafter “MRA”).
127 s. 7 (1) Subsurface Mineral Regulation (hereinafter “SMR”); S. 5 (2) Mineral Disposition Regulations
(hereinafter “MDR”).
128 s. 16 SMR; S. 5 (3) MDR.
129 Provincial Lands Act, S.S. 1978, c. P-31.
130 See for example of a surface lease agreement for uranium mining, The Cigar Lake Surface Lease Agreement
Regulations, 2004 F-19.1 Reg 7.
131 Pursuant to S. 7 (2) of the Regulations Act, [RSBC 1996] Chapter 402.
132 COMMUNITY VITALITY STEERING COMMITTEE, “Community Vitality Monitoring Partnership
Process”, Tenth Annual Report 2008 ( January 2009).
133 COMPETITION POLICY REVIEW PANEL, Appendix 2, Canada’s Sectoral Investment Regimes,
http://www.ic.gc.ca/eic/site/cprp-gepmc.nsf/eng/00021.html, retrievec June 19, 2009.
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open to foreign investment by modifying legislation and allowing a higher level of nonCanadian investment prior to enabling review procedures.
a) Review of non-resident investments to acquire control of a uranium mine
In March of 2009, a dramatic change was made to the Investment Canada Act134. Prior
to that date, uranium mining had been considered a “sensitive sector” business135. As a
sensitive sector business, non-resident investment in the uranium mining sector was
subject to review where there was indirect acquisition of control of a uranium sector
business in Canada with gross assets of $50 million or more or direct acquisition of
control of a Canadian based uranium business with gross assets of $5 million or more.136
Since the adoption the Budget Implementation Act137, uranium mining is no longer
a sensitive sector business and as such WTO investors are subject to the same review
procedures as any regular investment.138 Thus, a non-resident investment to acquire the
control of a Canadian business in the uranium mining sector is reviewable where the
Canadian entity carrying on the business has assets valued at $312 million or more.139
Where an investment is reviewable, the Minister must be satisfied “that the investment is
likely to be of the net benefit to Canada” in order for the non-Canadian to be permitted
to implement the investment.140
In addition, under the ICA, the Governor in Council may issue an order, on the recommendation from the Minister designated for the purposes of the Act, for the review of any
non-resident investment, including an investment made by a NAFTA or WTO investor,
in Canada if it is in the public’s interest. In such as a case, the Governor in Council may:
direct the non-Canadian investor to not implement the investment, enforce necessary
terms and conditions on the investment or force the non-Canadian to divest.142
b) Federal government policy regarding non-resident investment in a Canadian mining operation
The current federal government policy on non-resident ownership in the uranium mining
sector has been in place since 1987. The policy foresees a minimum level of resident
ownership of 51% for individual uranium mining properties. Nonetheless, the policy
also foresees the possibility that resident ownership can be less than 51% if it could
be clearly shown that the mining project was Canadian-controlled, as defined by the
ICA. In addition, a project may be exempted, with approval by the Cabinet, from the
aforementioned policy “where it can be demonstrated clearly that Canadian partners
cannot be found”. In addition, projects that were already excluded from the non-resident
134
135
136
137
138
139
140
141
142

Investment Canada Act, R.S.C. 1985, c. 28 (1st supp.) (hereinafter “ICA”)
The old version of S. 14.1 (5) (a) ICA
s. 14 (3) ICA
Budget Implementation Act, 2009 S.C. 2009, ch. 2 (hereinafter “BIA”)
s. 448 (3) BIA
Gazette du Canada Partie 1, February 14, 2009, p. 329; S. 14.1 ICA
s. 16 (1) ICA
s. 15 (b) i), 25.3 (1) ICA
s. 25.4 ICA.
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ownership policy prior to the current version continued to be excluded with a provision
for no increase in non-resident ownership.143
Essentially, in implementing the aforementioned policy, the federal government has preestablished the level of foreign investment in the uranium sector that remains in the “net
benefit” of Canada.
The federal government has shown a substantial trend towards the liberalization of the
uranium mining sector with regards to foreign control. In addition, recommendations
from the Competition Review Panel as well as provisions of the BIA, still not in force,
provide for the threshold for review of a non-resident investment to control a uranium
mining project to be raised to $1 billion within the next four to five years.144
Conclusion
Uranium is a major asset to Canada. It is extremely profitable and it has a potential
to greatly reduce green-house gas emissions. Nonetheless, the federal government
understands that in order to exploit this exponentially powerful resource, heavy regulation
is necessary. Even then, some provinces remain unsatisfied.
On a constitutional level, little debate remains. Uranium exploration is a provincial
jurisdiction and uranium mining is a federal jurisdiction. Where provincial and federal
governments both have environmental protection legislation addressing the same issue,
coordinated efforts should be sought in order to maximize efficiency; however, additional
environmental protection is generally welcomed by local population and particularly
Aboriginal groups.
Finally, opening uranium mining activities to additional foreign investment is an
encouraging sign to the nuclear industry and will certainly enable additional exploitation
of the mineral and efficiencies at early levels of nuclear energy production. Nonetheless,
the federal government must ensure that foreign investors are held to stringent regulatory
standards and are sensitive to the concerns of local communities and in particular to those
of the First Nations of Canada.
143 NATURAL RESOURCES CANAD, “Energy Sources: Non-Resident Ownership Policy in the Uranium
Mining Sector”, Letter from the Minister of Natural Resources Canada to the Uranium mining sector
(December 23, 1987).
144 COMPETITION POLICY REVIEW PANEL, “Competitiveness Agenda: The Legal Foundations”, List of
Panel Recommendations: the Investment Canada Act, http://www.ic.gc.ca/eic/site/cprp-gepmc.nsf/eng/00043.html;
s. 448 (1) BIA.
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URANIUM MINING ENVIRONMENTAL
RESTORATION PROJECT IN THE REPUBLIC
OF ARGENTINA
Nuclear Inter Jura 2009 – 5-9 October, 2009, Toronto, Canada
Cristina A. Domínguez – Nuclear Regulatory Authority

Introduction
Starting in the 1950’s, Argentina has developed a uranium mining and extraction industry
to supply nuclear fuel to its nuclear power generating plants and medical and research
facilities. In the 1980’s and 1990’s, when the global market price of uranium dropped
below its domestic production cost and some of the ores were exhausted, most of the
facilities were closed down or put on hold. As the extraction of uranium from its ores
requires a concentration factor of several orders of magnitude, the approximately 2,500
tons of uranium produced left behind a legacy of over 6.7 million tons of mining and
processing residues, ‘tailings’ in the technical jargon. These tailings pose a potential source
of radiation hazard to the population and the environment. Indeed, two of the defunct
facilities are located in the immediate proximity to urban population centers.
The National Atomic Energy Commission of Argentina (CNEA) is charged with the
preparation and implementation of a project for environmental restoration of all the sites
associated with uranium mining and processing (PRAMU). The objective of the PRAMU,
a three-phase project, is to achieve the environmental restoration as comprehensively as
possible in terms of economic and technical feasibility. In order to address public concerns,
this Project involves active public participation in decision making, as well as institutional
strengthening of the implementing agency.
For any one of the sites slated for restoration under this Project, a site specific Environmental Assessment (EA) has to be carried out in accordance with Argentine national and
provincial requirements.
Each of these sites needs first to be characterized to identify the types of contaminants,
their extant and potential environmental impacts and possible contaminant pathways.
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Based on internationally accepted best practices and standards, effective solutions for the
management of the tailings and site restoration would be then developed.
The accompanying Program-wide EA provides the framework for subsequent individual
site EA’s. The nature of this type of project in Argentina, combined with the heightened
public concern about radiological risks, has induced active public participation as a means
for decision making.
This report provides an overview of Argentina’s nuclear industry and the uranium mining
sector, describing the PRAMU’s master plan and also summarizes the legal framework
at the national and provincial levels that is pertinent to environmental management
and restoration activities of the sector and on the public consultation processes that
accompanied the EA preparation.
Finally, contains a resume about a legal case in which a group of residents of San Rafael,
Province of Mendoza, involved in different activities, companies and organizations,
began important movements taking place regarding the reopening of the Manufacturing
Complex San Rafael (or Sierra Pintada mines). The intervention of the community
because of this and the Multi-Sectorial of the South for Sustainable Development are
against the reopening of the Sierra Pintada uranium mine.
Argentina’s Uranium Mining Sector: Evolution, Current Status and Associated
Environmental Issues and Policies
The operation of uranium ores started in the 1950’s with the development of mining
projects in different Provinces. Uraniferous ores occur in stratiform sandy deposits and in
veins in granites, along the eastern flank and foothills of the Andean Cordillera. Due to a
combination of adverse economic factors (competition and low price on the international
market and high domestic production costs), most of the mines and mineral processing
facilities are now either closed or operated on a maintenance basis only. Today, there are
only two major deposits that, under favorable international market conditions, are capable
of producing uranium ore. The Sierra Pintada deposit (San Rafael, Mendoza Province)
has 9,200 tons of mineral reserves (today in stand-by) and the Cerro Solo deposit (Chubut
Province) containing about 5,200 tons of uranium reserves. Consequently, about 100 tons
of uranium concentrates are purchased annually on the international market and only a
small quantity is still supplied domestically.
Argentina has two nuclear power plants (Atucha I and Embalse) and a third (Atucha
II)1 under construction and put on hold. The reactors use natural uranium as fuel and
heavy water as moderator and cooler. With an installed generation capacity of 940 MWe,
the annual fuel consumption is about 150 tons of uranium6. Presently, nuclear power
provides about 11.5% of the country’s total power.
1

Once the third nuclear plant becomes operational, the installed generation capacity would increase to 1640
MWe, corresponding to an annual consumption of 300 tons of uranium.
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During the 1980’s, the production infrastructure of the nuclear fuel cycle was completed
with the construction of UO2 manufacturing (the raw material for nuclear fuel), heavy
water production plants, as well as facilities for the manufacturing of fuel elements for
research and power reactors. Argentina also has developed, through private - and state
- owned facilities, a well-established experience in the production of radioisotopes for
medical and industrial uses, for both domestic consumption and export.
Overview of the Environmental Problems Associated with Argentina’s Uranium Sector2
Up to the early 1990’s, Argentina’s uranium extraction industry evolved in a radiological
regulatory frame with some lacks in the environmental standards (the environmental
protection chapter of the mining Code was set up by 1995). This activity resulted in
environmentally harmful accumulation of solid and liquid wastes associated with the
uranium mining and processing sites. Mining took place primarily in hard rock open
pits, generating waste piles of sterile overburden or low-grade (marginal) ore. Milling and
leaching of the ores required installation of buildings and mechanical equipment and the
construction of large leaching pads. These processes generated liquid wastes containing
acids, metals and residual uranium compounds, as well as heap-leach residues3 (for brevity,
all referred to in this report as ‘tailings’). The primary contaminants associated with the
uranium industry are radionuclides, heavy metals and anions and acid effluents.
Radionuclides. Milling tailings, while relatively low in concentration of long half-life
radionuclides, still contain several types of contaminants that pose health risks to the
workers and, through dispersion, to the public at large. The most important radioactive
components of mine tailings are primarily radium 226, which decays to produce radon
222 and thorium 230.Their exposure pathways include diffusion of radon gas via the air,
where it can be inhaled or ingested when blown in particulate form and mobilization by
water through leaching of the tailings and their dispersed dust particles. This may disperse
radioactive and other hazardous materials to surface and/or ground water. Finally, many
of the radioactive decay products in the tailings produce gamma radiation, which poses a
health hazard to recipients in the immediate vicinity.
To counter adverse effects such as concern about long-term public health and access
to natural resources, the environmental assessment project is developing appropriate
containment and stabilization measures for each contaminated site, to reduce direct
radiation and to protect the tailings from erosion and atmospheric and/or aqueous
dispersion. The measures that are being adopted are based on risk analysis, availability
of resources and cost-benefit considerations. They will ensure that (i) the release of
contaminants to the environment is as low as reasonably
III The Structure of Argentina’s Nuclear Sector
When established in 1950, CNEA was designed as an autonomous Federal entity, charged
with developing and managing of the Argentina’s nuclear field. Under its present charter,
2
3

Information based on the National Joint Convention on the Safety of Spent fuel management and on the safety
of radioactive waste management.
A fine-grained, sand-like material from which the maximum possible quantity of uranium has been extracted by
acidic solutions
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CNEA is ordained to act both in the public and private domains in all matters pertaining
to the scientific, technical, industrial, commercial, administrative and financial aspects of
Argentina’s nuclear sector.
CNEA has been active in fundamental and applied research, uranium ore exploration,
mining and production, nuclear energy generation, nuclear medicine and ionizing
radiation applications, management of radioactive waste and radiological protection.
Whereas CNEA was left in charge of many of its original functions, a new operating
company NUCLEOELECTRICA ARGENTINA S.A. (NASA) and regulatory agency
NUCLEAR REGULATORY AUTHORITY (ARN)4 were established.
The ARN, an autonomous entity reporting to the Federal Government, by virtue of
the National Act on Activities in the Nuclear Sphere, Nº 24.804, the NUCLEAR
REGULATORY AUTHORITY (ARN) is the State’s national technical agency responsible for controlling and regulating all areas of nuclear activity in respect of radiological
and nuclear safety.5
To fulfill some of its functions (e.g. heavy water production, UO2 production, fuel
elements manufacturing, nuclear engineering projects, etc.), CNEA has also established
subsidiary companies that are open to private capital. Presently, CNEA has retained its
responsibility for overall management and disposal of all types of radioactive waste and
dismantling of nuclear and radioactive facilities and its mandate is evolving towards
research, development and education in the nuclear field. NASA, a Federal corporation
slated for privatization, operates Argentina’s nuclear power plants.
The Uranium Mining Environmental Restoration Project6
The Project will be carried out in three phases:7
Phase I
Restoration of top priority site (Malargüe): implementation of the actions subject to DIA8
from the Mendoza Province authorities and ARN requirements.
Engineering studies, EIA’s and public consultation process addressing two additional key
sites (Córdoba and Los Gigantes) to ensure long-term monitoring after site closure has
been successfully completed and facilitate the development of engineering solutions for
the other sites, implement institutional strengthening of the CNEA, through Institutional
environmental capacity building and training for a public consultation process.
4
5
6
7
8

Autoridad Regulatoria Nuclear
National Act on Activities in the Nuclear Sphere, Act Nº 24.804
Information based on the National Joint Convention on the Safety of Spent fuel management and on the safety
of radioactive waste management.
CNEA environmental policy regarding uranium mining is posted on the PRAMU web site.
The term DIA (Declaración de Impacto Ambiental) in the Argentine context is interchangeable with EIA
(Environmental Impact Assessment) in the international context.
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Establishing the Project’s Environmental Unit (UGAMU)
Establishing CNEA Environmental Management Unit (UGA) for Uranium Mining.
Introducing an Environmental Information and Management System
Establishment of a Project Implementation Unit (UEP)
Phase II
Conduct analysis and lessons learned of the preceding stage to ensure optimization
of resources. This is to include an evaluation of improvements in the environmental
quality as a result of the completed restoration activities and assessing public perceptions
concerning the risks associated with the restored Malargüe site.
Subject to respective DIA’s, implement environmental restoration works at the Córdoba and
Los Gigantes sites.
::
::
		
::

Prepare studies for the remaining sites.
Continue the institutional strengthening of the CNEA through Support to
UGAMU and SIGAMU
Further support to the Project Implementation Unit (UEP)

Phase III
Restoration of the remaining sites.
The Pramu Project (Phases I and II)
The current Project comprises Phase I and Phase II of the PRAMU and entails the following:
Phase I
Implementation of restoration works at the Malargüe site into a green space, including
the relocation of over 700,000 tons of tailings and soils, to prevent further groundwater
contamination and formation of harmful dust and abate radiation and radon emanation.
Preparation of studies for the restoration of two sites in the Córdoba Province, including
public consultation process, EIA, the preparation of engineering plans and designs for the
removal of about 57,600 tons of tailings, soils and equipment from the Córdoba City site
and site restoration into a green space.
Phase II
Restoration of the Los Gigantes site, including the closeout and decontamination
of the mine area and concentration plant, stabilization of 4,000,000 tons of mining waste
and tailings’ dumps and other mitigation measures to prevent soil, ground water and
air contamination.
Upon completion of preliminary site studies, a DIA and a public consultation process, the
subsequent steps towards the implementation of each of the individual Project phases would
entail selection of a mitigation plan, engineering design, authorization by the applicable
regulatory agencies, contracting and execution and finally, long-term monitoring.
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Table 1 summarizes the waste quantities at the PRAMU sites, the current sites status and, to
the degree available, the respective environmental restoration scope. For site locations.

Table 1. The PRAMU Sites: Waste Quantities, Current Status and Restoration Plans
Site Province

Facility Type

Waste Quantities
and Destination

Status and Restoration Scope

MALARGÜE
Mendoza

:: Processing

:: ~700-t milling tailings

:: Relocate within the site, cap
and divert drainage to depress
groundwater level. Once restored
as green space, relinquish title to
provincial authorities.

SAN RAFAEL
Mendoza

:: Processing

::
::
::
::

:: Under study to assess scaleddown operation vs. closing.
Once restored, relinquish title to
provincial authorities.

HUEMUL
Mendoza

:: Mine

:: 31.2-t sterile residues.
:: 4.0-t marginal ore.

:: After operation ceased in 1974,
CNEA implemented closure
procedures; needs to be
re-evaluated.

CÓRDOBA
Córdoba

:: Processing,
manufacture
of UO2

:: 57.6-t milling tailings.

:: Unspecified amount of manufacturing equipment. Plant and
tailings to be relocated outside
the densely populated urban area;
designated as a green space.

LOS
GIGANTES
Córdoba

:: Mine

:: 2,400-t heap-leach
tailings.
:: 1,000-t sterile residues.
:: 600-t marginal ore.

:: While in an unpopulated area,
its up-basin location from tourist
areas is of particular concern.
A possible repository for
Córdoba’s tailings.

PICHIÑAN
Chubut

:: Processing

:: 145-t milling tailings.

:: Closed since 1980, requires only
minor management works.
Needs to be reevaluated.

TONCO
Salta

:: Processing

:: 57.6-t milling tailings.

:: Unspecified amount of manufacturing equipment. Plant and
tailings to be relocated outside
the densely populated urban area;
designated as a green space.

LA ESTELA
San Luis

:: Mine

:: 70-t milling tailings.
:: 1,140-t sterile residues

:: Following cessation of operations
in 1990, restoration of mine and
tailings by operator was approved
by ARN.

LOS
COLORADOS
La Rioja

:: Mine

:: 135-t milling tailings.
:: 1,000-t sterile residues.

:: Following cessation of operations
in 1996, restoration of mine and
tailings by operator was approved
by ARN.
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1,895-t milling tailings.
21,936-t sterile residues.
376-t marginal ore.
35-t low-grade ore.

Following preliminary site studies, the first step towards authorization of the Malargüe
Project required the preparation of a DIA that contains the devised restoration plan,
assessment of its environmental impact and demonstration of its compliance with sitespecific regulatory standards.
CNEA’s engineering restoration plans for the Malargüe site have been approved by
ARN and by the Mendoza Province and some preliminary restoration work has been
already carried out at the site. Similar plans were under development for the closing of
the Córdoba manufacturing plant and the Los Gigantes mine.
The Consultative Process
Consultation within the framework of project preparation has been carried out mainly
in relation to the development of this EA, dealing with the objectives and planning of
the PRAMU. A first draft of the EA was distributed to Project-entity and individuals
stakeholders, including representatives of municipal, provincial and national legislatures
and governmental authorities, universities and NGO’s. The initiative for the establishment
of a project-wide “dialogue group” started with the participation of national level NGO’s19,
as well as institutions directly involved in the project, including the ARN.
The Legal and Institutional Framework
The pertinent legislation and regulatory framework applicable to the operation and
management of Argentina’s nuclear sector is summarized in the following.
Federal vs. Provincial Jurisdictions
Argentina’s environmental legislation started evolving with the introduction of the
constitutional reform in 1994. The recent evolution of both the Federal and local environmental legislation reflects a growing societal concern with environmental quality.
The Republic of Argentina is a Federal system, where the national Government coexists side
by side with autonomous provincial governments. Article 41 of the Federal Constitution
(i) guarantees the rights of the citizenry to a healthy environment, balanced with the
needs for human development. (ii) Empowers the Federal Government to establish the
minimum standards for environmental protection and (iii) gives the provinces powers to
complement the national requirements, but not to modify them.
In the nuclear sector, Article 41 is promulgated in the National Nuclear Activity Law
(No. 24.804 of 1994) that assigns the Federal Government the lead role on policy, R&D,
regulation and funding vis a vis CNEA and ARN. Decree No. 1540/94 practically
separates between the implementing agency and the regulatory agency, by creating
Argentina’s Nuclear Regulatory Authority (ARN) and assigning it the authority to “issue
regulatory standards in reference to radiological and nuclear safety”.
Law No. 25.018, Plan for Managing Nuclear Waste, specifies CNEA’s obligations to
(i) manage the residues derived from the mining of uranium and those that result from
abandoned mineral deposits or closed out milling facilities and (ii) recover sites impacted
603

by uranium mining. This law also stipulates that CNEA has to coordinate its activities
with the local authorities.
Argentina’s regulatory structure is characterized by concurrent authorities. According
to the Federal Constitution, the environmental protection of a given domain is the
responsibility of the jurisdiction that owns the title to that domain. Consequently, the
provincial governments are empowered to set up complementary environmental standards,
as long as they are no less stringent than the Federal standards.
Relevant environmental legislation is mainly at the provincial level, with the most
comprehensive regulations having been established in the Province of Mendoza. The
responsibility for the environment is at the level of Minister and the law provides for a
process of EIA, resulting in a formal for specific projects. The legislation also provides for
public hearings as part of the evaluation process.
Córdoba and all the other Provinces that host uranium production sites have broadly
similar legislation, under the Federal Mining Code and its provincial complementary
standards, but without the formal provisions for public hearings.
Mining and Mining Regulation
The mining sector in Argentina is subjected to the authority of the Office of Mining,
within the ministry of Production. Decree No. 214/02 defines its responsibilities to
include, among others, setting up mining policy and managing the nation’s mining
activities; promoting the introduction of innovative technologies and the establishment
and management of a central database of geological and mining information.
Argentina’s nuclear regulatory approach, is performance-based9. However, the environmental section of Argentina’s Mining Code also incorporates oversight of nuclear
activities by a concurring (i.e., Provincial) authority.
There are no specific Argentine standards or guidelines for restoration, stabilization and
control of inactive uranium mining sites. The radiological impacts of such sites and their
mitigation are subject to the basic standard on radiological protection (AR 10.1.1).10 This
law applies to all sources of radiation as well as all phases of the production of nuclear
fuels and also to contamination resulting from past practices. Overall, the Argentine approach is consistent with ICRP11 recommendations and in line with approaches in a number
of other countries.
9

Under this approach, the operating organization of a nuclear facility bears the ultimate responsibility for
ensuring the safety of the facility at each and every stage. The only role assigned to the regulatory authority is
that of critically reviewing the operators’ safety specifications.
10 AR 10.1.1. ¡Basic Radiation Safety Standard”. In accordance with the provisions of article 16, section a) of Act
24,804, the ARN shall have power to establish regulations relating to radiation and nuclear safety, physical
protection and nuclear materials use control, the licensing and control of nuclear facilities, international
safeguards and transport of nuclear materials with regard to its radiation and nuclear safety and physical
protection aspects.
11 International Committee on Radiological Protection
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Environmental Assessment of the Malargüe Project Site
General Background
Objective and Scope
The mitigation of the Malargüe site is to include relocating the tailings to a higher (and
better drained) ground within the site, provision of surface drainage to divert runoff away
and underground drainage to depress the extremely shallow phreatic aquifer, sealing the
substrate designated to accept the relocated tailings and capping the relocated tailings
with low-permeability, natural material. Finally, the site is to be decontaminated, leveled
and replanted, then subjected to institutional control to enforce limited access.
VIII Impacts – Estimates of the Present Risks
In the absence of physical hazards at the site, the two major risk sources to humans are the
inhalation of radon 222 and its decay products and exposure to gamma radiation.
Projection of the Radiological Risk
Two cases are presented to demonstrate the risk of contacting cancer as a result of radon
inhalation and exposure to gamma radiation. In the first case, a hypothetical resident
living permanently on the top of the tailings (with no shielding) for 7,000 hrs of annual
exposure would receive a combined dose of 157 mSv/year. According to published life
expectancy reduction models, this will shorten his life expectancy by almost 10 years.
In the second case, living on the perimeter of the site will result in a combined dose of
6.8 mSv/year, which would shorten his life expectancy by about ½ year.
However, the amount of radiation projected for individuals who pass through the site
frequently or just visit it occasionally (e.g., 1,000 hrs/yr. of radiation exposure) is well
within the international standards.
It is concluded that the radioactive residues at the CFM would pose a radiological risk to
a hypothetical group that would choose to live at the site’s perimeter, but not to occasional
visitors. On the other hand, the radiological effect on the town’s population is insignificant.
The Malargüe Site Public Consultation Process
CNEA has some experience in public consultation, as a result of the Malargüe site
EIA development process and its concurrence by the Mendoza Province authorities.
During the preparation of the restoration plans, numerous conferences, discussions and
workshops with individuals and groups took place. Different options to deal with the
tailings were discussed in a public hearing. In addition, as required for EIA approval
under the legislation of Mendoza Province (Law No. 5961 and a derived regulation),
two public hearings were held to discuss engineering concepts and detailed planning of
engineering works and monitoring.
Project Performance Verification and Long Term Monitoring
The proposed repository is a standard design utilized for mill tailings in the U.S. and
other countries in the last two decades. While considered state-of-the-art, the long-term
performance of such repositories has not yet been established. This explains the need for
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the long term monitoring plan proposed under the Project. During an estimated period of
20-years, the performance of the system and its components will be verified, by monitoring
fluctuations in the level of the phreatic aquifer, the hydrochemistry of ground water and
surface water, the emanation levels of radon gas and emerging gamma radiation.
Modifications will be introduced, as necessary, to address system malfunctions. In the
longer-term, a monitoring plan will be implemented that would address the physical
conditions at the site as well as control the water and air in the site’s sphere of influence.
Post-Closure Monitoring
As stated above, post-closure monitoring for an estimated period of twenty years is
required to verify the performance of the Project’s design. The monitoring will be carried
out by the UEP of CNEA.
Simultaneously, the ARN and provincial authorities would be involved as well in the
verification plan. All field and laboratory measurements will be executed under a Quality
Assurance Program.
The Complejo Fabril Córdoba (CFC) site covers 9.2 Ha in the Alta Córdoba suburb of
the city and was initially established for chromium production during World War II. In
1952 the facility was converted to an experimental uranium leaching plant processing
various types of domestic ores. From 1963 to 1976 the plant also processed uranium preconcentrate for further extraction. At a later stage, uranium purification (in 1976) and
uranium dioxide conversion (in 1982) have been introduced with annual installed capacity
of 150 tons, to provide uranium fuel for Argentina’s two nuclear power reactors and for
research reactors.The production process entails dissolution of uranium di-uranate or U3O8,
purification, evaporation, precipitation as ammonium uranyl carbonate, concentration to
UO2, homogenization, storage in drums and treatment of the effluents.
Proposed Restoration Measures
The available data suggest that rather than only relocating the tailings, an integral remedial
solution for the whole site should be prepared and CNEA has been ordered by the ARN
to restore the whole Córdoba site. An agreement has been reached between CNEA and
the Córdoba Province and the City of Córdoba to move the existing Dioxitek plant and
production equipment to another site and to restore the site into a green space. The plant
transfer is scheduled to take place in the near future, following which tailings’ removal
and site restoration could begin.
Considering the low levels of radioactivity monitored at and around the site, the
radiological benefits to be gained from removal of the contaminated materials are small.
However, one of the major benefits of the site’s restoration will come from the release of
the land in the heart of the city, together with the impacts on the value of adjoining land
and property of converting an industrial site into public open space.
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No detailed implementation plans for the restoration have yet been finalized. The PRAMU
will launch a wide public consultation process to identify an acceptable set of site restoration
measures. The selection of a site for the disposal of the materials has so far been proven as
the major issue. The Province of Córdoba has passed legislation prohibiting the creation
of any new “nuclear sites”, including sites for the disposal of the Córdoba tailings. A technically acceptable solution has been explored, involving the incorporation of the tailings
and unredeemable debris from the dismantled facilities into the restoration of the Los
Gigantes mine site (see below). It is estimated that 27 daily trips of a 15-ton capacity truck
for 7-8 months would be required to complete the transfer. However, transportation of the
materials would be difficult because of the distance (100Km) and the need to pass through
several municipalities.
The Los Gigantes Site
The closed Los Gigantes mine is located at 1700 meters a.s.l., in the largely unpopulated
rocky mountainous Sierra Grande area (Córdoba Province), about 30 Km upstream of
the city of Villa Carlos
Contamination Sources
Mining and milling waste 1.6 million tones of mining waste and marginal grade mineral,
as well as 2.4 million tons of heap-leach residues are deposited at the site. Due to
intensive weathering, combined with earlier exposure to sulfuric acid, the residues are
rapidly disintegrating to sand.
Restoration Approaches
Since the site is so remote from population centers, the main concern is with its potential
impact on spreading contamination down stream by eroded waste rock or polluted runoff from the site. CNEA is considering tailings’ stabilization strategies such as reinforcing
and enlarging the principal dike such that it would become an impoundment for Cordoba’s
relocated tailings and the building of small dikes in streams to capture sediment in tailing
areas. While the contamination sources are presently basically contained, the primary
goal of the restoration works will be to maintain in the longer-term leaching and offsite tailings’ transport to a minimum. Wind could carry some material a short distance.
However, the greater concern is surface water runoff and leaching into ground water.
Calculations are ongoing to estimate potential human intake of dissolved contaminants
via surface water, as well as studies to characterize the hydrogeology and the aquifers’
potential as a future source of drinking water.
The logic behind stabilization at Los Gigantes, instead of more complex engineering
solutions, is lack of local population. The geomorphology, altitude, climate and paucity of
arable soil imply that permanent settlement near the mine is highly unlikely. However,
engineering plans will take into consideration the long-term performance objectives – a
minimum of 200 years – to be achieved by the restoration works. Currently, CNEA is also
actively researching and testing methods of removing contaminants from the effluents
collected in the main dam.
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Environmental Assessment of the Córdoba Province Projects
The CFC and Los Gigantes, the two sites for which planning and environmental
assessments will be carried out under this project are both in Córdoba Province and
therefore subject to the same broad regulatory requirements. The sites are quite separate
physically and are different in character. However, there is a potential linkage between
them since the mine site at Los Gigantes has been identified as a possible final repository
for the tailings that are to be removed from the CFC at Córdoba City. Consequently, the
environmental processes for both sites will be carried out more or less in tandem.
There is a considerable amount of background information and data already available for
both sites, held by CNEA and by other Provincial and local agencies.
Legal Precedent
Sierra Pintada Uranium District, Mendoza
:: “Asociación Multisectorial del Sur en defensa del desarrollo sustentable vs. C.N.E.A”
:: Multisectorial Association of the South in defense of the sustainability development
		 vs. CNEA”
Summary
A report prepared by the Nuclear Regulatory Authority (ARN) found that concentrations
of natural uranium and radium in Río Diamante were below national and international
guideline values during the monitoring period 1998-2007, despite the impacts of the
inactive San Rafael uranium mine site.
The Federal Chamber of Appeals of the province of Mendoza ordered the Comisión
Nacional de Energía Atómica (CNEA) to abstain from reopening the San Rafael uranium
mine (that is inactive since 1995), because it is potentially harmful for the environment.
CNEA expects to begin the works to repair the effluent ponds at the former Sierra
Pintada uranium mine with an investment of $5 million early in December 2007. This is
a prerequisite for future resumption of the mine operation.
At the request of a member of Multisectoral del Sur (http://multisectorialsur.org.ar),
a federal judge ordered that no works preparing production may be performed at the
Sierra Pintada uranium mine. The judge summoned a hearing on June 26, 2007.
The World Bank is interested in financing the restart of the Sierra Pintada uranium mine,
provided that a solution is found for the reclamation of the former operations.
The wine producers of the San Rafael river basin fear that the reopening of a uranium
mine in the Sierra Pintada area endangers the prestige that their wine has in the exporting
market, mainly American and European. In an attempt to measure the real impact of the
uranium, they summoned specialists of the National University of La Plata (UNLP) to
analyze water, grape juice, and products of the region.
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A powerful coalition of vineyards, organic farmers and local businesses is up in arms, warning
residents that their water, air and soil are at risk of being poisoned and their livelihoods,
export markets, tourist industry and health could be ruined. The issue is so explosive that for
now, there is no official talk of restarting the Sierra Pintada mine complex. A public hearing
is scheduled for February 17, 2007, to discuss the National Atomic Energy Commission’s
(CNEA) plan to clean up uranium waste that has been left at the site since operations halted
a decade ago. Opponents say the plan, presented to the provincial government a year ago,
is flawed and merely “environmental window dressing”. The group coalition said waters in
the Tigre stream, which flows through the mine and into the Diamond River that supplies
semi-arid San Rafael with drinking water, contain up to 75 micrograms of uranium per litre
- which they said was more than twice the levels permitted in the US, Canada and Australia.
The CNEA says the water is naturally high in uranium and independent studies have proved
there is no contamination.
On Dec. 1, 2006, Multisectorial del Sur held a demonstration in San Rafael against the
reopening of the Sierra Pintada uranium mine.
The public hearing scheduled on Nov. 2, 2006, for discussion of CNEA’s Environmental
Impact Study for the reclamation of the abandoned Sierra Pintada uranium mine was
suspended upon receipt of a notification issued by the Fourth Civilian Court of San
Rafael at the request of Multisectoral del Sur.
The CNEA has opened an information centre at San Rafael to inform the public on the
proposed reopening of the Sierra Pintada uranium mine.
On October 16 - 20, 2006, a public hearing will be held on the reopening of the Sierra
Pintada uranium mine. Provided the Provincial Government issues a declaration of
environmental impact, the reclamation of the environmental liabilities from former
mining at the site could start by the end of the year. The reclamation work would take two
years; CNEA has a total budget of $ 17 million for it.
Frightened by the possible contamination of the Diamante River and the environment,
hundreds of inhabitants marched on June 2, 2006, through the downtown streets of San
Rafael to demand that the Sierra Pintada uranium mine should not be reopened nor any
other uranium mine should be permitted.
CNEA has scheduled the beginning of the reclamation of the Sierra Pintada uranium mine
for mid-2006. CNEA maintains, however, that the requested complete reclamation of the
old workings is not possible, since most backfilling could only be done after the final closure
of the mine. For the reclamation work, approval of the provincial government is required.
The mine could then be reopened in mid-2007. For resumption of mining, in addition, a new
license has to be obtained from the nuclear authority Auctorial Regulatory Nuclear (ARN).
A march against the re-opening of the Sierra Pintada uranium mine prior to cleanup of
the environmental liabilities of former mining is held in San Rafael on Feb. 17, 2006.
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The Federal Court of San Rafael has ordered the prohibition of all activities associated
with the re-opening of the Sierra Pintada uranium mine. The decision was taken at the
request of Multisectorial para el Desarrollo Sustentable, an organization comprising about
40 local NGOs, and having repeatedly spoken out against the reopening of the mine
before the environmental liabilities of nearly 20 years of uranium mining have not been
cleaned up.
On July 27, 2004, Argentina’s atomic energy commission (CNEA) has handed over to
Mendoza provincial authorities the environmental impact study (EIS) to revive the Sierra
Pintada uranium mine, located in Mendoza’s San Rafael district. CNEA wants Sierra
Pintada, which has a capacity of 120t/y, to produce close to 2,500t of uranium over 20
years. The 1800-page document was prepared by the Technical University of Avellaneda.
Ongoing negotiations are aimed at resolving the question of environmental legacies
resulting from previous operations at the mine. It is CNEA’s responsibility to find a
solution to these problems, which include uranium tailings. Moreover, a committee from
the province’s lower house of parliament has been set up to look into the economic and
social aspects of the project and has been given 90 days to report back. (BNamericas 29
Jul 2004, Ministerio de Economía Jul 2004).
Argentina’s atomic energy commission CNEA is pushing ahead with administrative
procedures to enable it to reopen the San Rafael uranium deposit in the Sierra Pintada
area of southern Mendoza province, in the central-west region of the country.
The CNEA will present an environmental impact study (EIS) for the project in coming
days, Juan Fallet, the province’s mining authority director told BNamericas. Preparations
are going ahead despite protests by an NGO known as Fundación Nativa and some
members of the San Rafael chamber of commerce who are opposed to the development.
“There will probably be a public hearing to decide the next steps,” Fallet said. (BNamericas
Oct. 30, 2003)
The local Chamber of Commerce (Cámara de Comercio, Industria y Agropecuaria de
San Rafael ) joins the opposition against the reopening of the Sierra Pintada uranium
mine, since the mine would have severe impacts on the regional economy.
The Argentine National Atomic Energy Commission (CNEA) is preparing to restart
mining operations at its Sierra Pintada uranium deposit in Mendoza province. The mine
has been shut since 1997 and should be up and running by October 2003. (BNamericas
13 Feb 2003)
Conclusions
Strategic environmental assessment (SEA) is evolving as a mechanism that attempts to
assess systematically the environmental impacts of decisions made at, what is conventionally
called, levels of strategic decisions. Evidence is emerging in different countries on specific
SEA approaches including institutional frameworks, assessment and review mechanisms,
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and results achieved in specific case applications. Experience is as yet too limited to conclude
how effective such systems are but is nevertheless instructive on particular issues implicated
in the development and implementation of SEA. Many governments and environmental
assessment (EA) administrators are currently showing great concern regarding the potential
environmental consequences of decisions made at policy, planning, and programmatic levels.
A comprehensive review of existing SEA practical approaches was undertaken with the
purpose of understanding the existing status of SEA and identifying key practical issues
raised by practitioners in different countries. Such practical issues reflect the strengths
and weaknesses experienced with the adoption of particular approaches. This article
highlights and reflects on some of the most fundamental; technical procedure, policy,
legal and institutional framework.
The legal case pointed out in this report reflects strengthens and weaknesses. On one
hand, a serious technical work and on the other hand the lack of credibility because of
doubts, public concerns, lack of information and uncertainties. The community must not
feel alone in experimenting with public hearing, in time they will come to understand
that other nations have accepted and embraced similar changes following the nuclear
energy as a safety option, which contributes with sustainability. The strength of a society
and sustainability lies in freedom of information and truth, which is what an unbiased
government, justice and media will have to provide seriously and timely.
In conclusion, an effective SEA implies a commitment in a variety of capacities and
technical knowledge. Public consultation is a key component of the communication policy,
setting in motion a decision making process based on the participation of any sector,
institution or individual that can contribute to different aspects of an Environmental
Restoration Project or of an Environmental Assessment.
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Plenary Session
Case Study on New Build – 1:45 – 3:15 p.m.
Nuclear Inter Jura 2009 – 9 October, 2009, Four Seasons Hotel, Toronto, Canada
Paul Bowden, Freshfields, Bruckhaus, Deringer
Well, let’s make a start at our final session of the, of the congress. It’s our fun session. This
is a hypothetical. We’re not really in the real world here, although we’re going to be talking
about some, some real world issues in the course of the next hour and a half. The title of our
hypothetical is build new or mend and make due. Now, I don’t know if like me and the members
of the opening panel at the beginning of the congress, you came along to Toronto thinking that
new build was the big issue. And if you did, you were, you were probably right. But if any of
us came to Toronto thinking that new build was the only issue, then I think this congress over
the last three or four days has shown us that you’re probably mistaken. Because what we’ve seen
is probably a much more complex picture than simply the nuclear industry going for a dash for
growth. It’s been a much more subtle and complex image that’s emerged over the last few days.
Certainly, what we’ve got is an industry that’s in transformation. It’s at a moment of
transformation. And that transformation for sure is being shaped by the desire for much
greater global nuclear capacity. But it’s also being moulded by a number of other forces, by other
aspirations within the nuclear industry. We’ve heard over the last several days about proposals
for the internationalization of the stewardship of fuel stocks and a fuel supply. We’ve heard
about the urgent solutions that are now required for the long term waste legacy that may well
uproot quite a number of our old preconceptions about the need for national self-reliance when
it comes to waste management. And if you just look at the, the delegate list at this congress, what
you’ll see from that, unmistakably, is that what we’ve now got in the nuclear industry is really
a global private/public partnership, that’s going to be what drives us this industry forward
in future.
Now, as lawyers in the international legal nuclear community, what are we supposed to make
of all these changes, because they, they affect us as well. I think a really interesting question
that’s emerged during the course of this congress is one that’s really about the self-identity of
the nuclear lawyer. Our self identity. As we’ve seen, it’s just no longer enough to advise your
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client or to advise your company on safeguard and security issues without also being something
of a fairly decent international trade lawyer, or indeed, an anti-trust lawyer. Helping clients
with compliance on basic safety standards issues and compliance with permitting conditions.
It’s no longer just a question of the knowing the black letter regulation. A lot of it is about
understanding new procurement and new contracting methods.
So I take away from this congress and offer to you as we start this hypothetical, three pretty
heavy linked points. The first of those points is that what nuclear law is is changing. And it’s
going to carry it on changing. What a nuclear lawyer is, is changing, and it’s going to carry on
changing. the repertoire of skills and expertise required of us is broadening month by month as
we continue with our practices. But at the same time, I think there’s a, a very important point
that’s been a sort of subtext running throughout the, the whole of this congress, which is that
there’s a big task for nuclear lawyers now. And that task is to try and ensure, as we go forward,
that’s there’s a melding of all these new skills, all these new professional approaches, with the
basic traditional canon of nuclear law. Because that canon is fundamentally about safety. And
if there’s one thing that civil society expects the law to do and especially in the nuclear area, it’s
to deliver a safe industry. And if in our practices we’re not still offering that degree of expertise
to ensure safety, then probably this industry doesn’t, doesn’t have a particularly secure future.
Now, all of this sounds pretty theoretical but it’s not theoretical at all. This is all about a process
that’s going on day by day, week by week, in boardrooms, in conference rooms, on conference
calls, right across the industry, in communications and engagements that all of us as nuclear
lawyers are engaged in. It’s a process. And what I want to try and do, or we want to try and
do during the course of the next hour or so, is just replay back to you some of the points I’ve just
been mentioning and some of the insights that have been emerging during the course of the
last few days.
Now, as I said, we’re going to do this through a hypothetical case study. You’ll find some sheets
of paper in front of you. You probably won’t be able to read them in the gloom but that’s
absolutely fine. Because most of them are actually going to be projected on the screen here. Let’s
go to Stanitoba. It’s a fictional Canadian province which lies along that great borderline that
stretches across North America with that great rich, warm superpower to the south. And one
of the neighbouring states, which will be of interest in this hypothetical is the U.S. state of
Chevrolet, the great bastion of the liberal North American democratic movement.
And in Stanitoba, we’re going to be looking at what’s going on inside a fictional boardroom,
which is what we’ve got here. Now, this boardroom is the boardroom of the Stanitoba Light
and Park Operation, known to the consumers of Stanitoba with absolutely no affection at all
as SLAP. And our (inaudible) today comprises three non-executive directors of SLAP. We’ve
got the chairman here, Daryl Brown. Daryl is a distinguished institutional figure within the
province, one of the great and the good. He’s former chairman of the Stanitoba Planning and
Land Use Council. To his right, we’ve got the former deputy AG of Stanitoba, Judy Wilson,
who’s the nominee of the province on the board to make sure that SLAP’s kept on the straight
and narrow. And then to, then to the left of Darryl here, we’ve got an Englishman. We’ve
got Jonathan Isted, a former high powered London mergers and acquisitions litigator who’s
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now become a director of a private equity fund called Tantalus. Tantalus has recently taken a
minority stake in SLAP and he’s very interested to know what’s going to be going on here. I
should mention that behind the elegant cut of Jonathan’s subtle rose suit there lurks an extremely
tough man who, (laughter) who knows the price of money. (laughter)
And then in the rooms, looking, body language indicating that they’re slightly nervous about
this, is the Bigfoot team. Now, what’s Bigfoot? Well, SLAP actually needs to start looking at
some nuclear new builds. So a team has been put together to look at the feasibility of this project.
I’m going to be looking at the project in a minute. And we’ve got two in-house counsel looking
at the legal aspects of this and who have been called to this non-executive committee to answer
some questions. In the centre, we’ve got Dan Dagan and to his right, we’ve got Krista Hill.
But neither of these two extremely fine young lawyers has ever actually been involved in a
new build project before and so the feeling was that they needed to bring a bit of assistance
in from outside. And so we have to their left Ramsey Coates, the former general counsel of
the international vendor, Thermadore, who’s now making far more money than he ever did
before, acting as a freelance consultant. But he’s the guy who over the last 30 years has built any
number of nuclear reactors, all the way from Bratislava to Beijing. And we all know Ramsey
as the, as the John Wayne of the nuclear bar. (laughter) He’s going to be tremendous support to
this young team who are, who are going to push this thing forward. Because he can tell them
about vendor attitudes and vendor approaches.
But we’ve got to step outside this boardroom as well because there are other people who are
interested in this project and of particular interest is this project to Lisa Thiele, who’s the deputy
legal director of the federal nuclear commission. She’s sitting here, if you can imagine it, in her
office in Ottawa, wondering what’s going on in this boardroom as SLAP considers its next
room in relation to nuclear. And then much further away, across the Atlantic, sitting in his
study overlooking the green meadows of Cambridgeshire in England, is Professor Stephen
Tromans, who we all know is one of the leading international environmental law experts
who’s written extensively on the implications of new build in the environment sphere. And
he’s interested in Bigfoot because he’s been asked to write a piece for the December energy and
law edition of the Economist. And he thinks that the Bigfoot story might actually make a very
interesting case study.
So that’s our cast of characters. Now, let’s just look at exactly why they’re here and we’ve got
some case study facts. As I say, there are paper in front of you, they’re up on the screen at the
moment. I’m just going to read it through so that we’re all together with the basic elements as
we go through the case study. If we could start the, if we could start the screen again, right at
the beginning of the, of the factual background, that’d be great. Okay.
As I’ve said, we’re in Stanitoba. Stanitoba as I’ve said, the province is the majority shareholder
of Stanitoba Light and Power, SLAP. SLAP’s a highly integrated utility. And it retains at least
for the present a monopoly over electricity generation distribution and supply in Stanitoba. It’s
important to note that SLAP’s got a mixed generating capacity and that generating capacity,
it’s hydro, it’s conventional, but it’s also a small aging fleet of four Diefenbaker 500s. And
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they’re, the recognition on the part of the Canadians there, four of these reactors, two twin
reactor sites in the province. And what’s the technology of the Diefenbakers? Well, they’re the
highly successful molten salt reactors, MSRs, that were designed and built by the Interprovincial
Atomic Power Corporation, IPAPC, and installed in Stanitoba and other Canadian provinces
in the mid to late 1970s. So they’re getting a little bit old.
Let’s go on, let’s see what the next set of facts are. Well, as I said, SLAP’s MSRs, they’re
Deifenbakers have been generally pretty reliable. But of course, they’re 30 odd years old now
and they’re beginning to show some aging problems. There’s also some concern on the part of
SLAP about long-term fossil fuel prices and about the possible future capital costs of having to
fit carbon capture and storage technology on their existing fossil fuel plants because this might
be mandated for Canadian coal-fired powered stations in the future. So as a result of all of
these concerns, Bigfoot was launched. And project Bigfoot is essentially a project that’s looking
at new build.
So let’s see a little bit more about what Bigfoot’s aims are. It’s really got two. It’s first is to
replace SLAP’s current nuclear generating capacity by the time the Diefenbakers have reached
the end of their operational life and critically, that is currently scheduled for 2018. And what
they’re proposing to do, at least to start off with, is to build a new nuclear power plant on a
single site. But what they’re looking for is a total output of 1,500 to 2,000 megawatts. So that’s
looking rather like possibly a twin reactor on that one site.
But they’ve got longer term plans. They have to, once all the Diefenbakers have gone out of
commission. The project also anticipates an overall increase in SLAP’s total nuclear generating
capacity to 3,000 megawatts by 2022. And that’s going to require a second new build and a
second site.
So a little bit on the background of pricing economics. Electricity pricing in Stanitoba is tightly
regulated by the Stanitoba Energy Board. It’s a bit of a shame because SLAP’s under some
financial pressure due to price controls and recent capital investments that have been required
as a result of network upgrades. The one bright spot is that SLAP manages to export 10 percent
of its electricity output to this neighbouring U.S. state of Chevrolet. And that’s under long
term supply contacts with the Chevrolet state utility. The contracts are highly profitable for
SLAP but they’re not doing that much to relieve SLAP’s financial concerns. And they’re up for
negotiation in two years time, in 2011.
So a little bit about why Mr. Isted’s sitting here on the board. In 2008, Stanitoba sought
new capital investment with a view to a long term market liberalization of the electricity
market. And more than that, looking to SLAP’s full privatization. And so as a result of that,
the province sold a 30 percent stake in SLAP to a company called Tantalus, a London based
private equity house. Why did Tantalus buy? Well, it was attracted by the opportunity to invest
in a North American utility with nuclear new build ambitions. Tantalus is rumoured to have
the backing of a Middle Eastern sovereign, Wellfund.
So, we’ve got a project team together at SLAP, the Bigfoot team, and what they’ve done is
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they’ve tabled a plan for the development of the first of these new build sites. The team’s got an
open mind about what the reactor technology should be. That said, they’ve had some preliminary
discussions with the interprovincial atomic power corporation, that organization, that domestic
vendor actually being at an advanced stage of developing a new model, the Diefenbaker 900.
But the SLAP team have also been talking with several other potential foreign reactor vendors.
Overall, the team’s looking for creative ways of structuring its procurement but most important
of all, its core mandate, its key objective is to do this project on a cost controlled basis and to
absolutely ensure delivery of the first new plant by 2018.
Okay, I’m going to turn to Dan Dagan now who’s, who’s going to speak first for the lawyers on
the team. Dan, I mean, obviously no pressure here, but the reality is, you know, 2018, you’ve
got to get this plant built, SLAP hasn’t got a great deal of cash. In your heart of hearts, is this
project really doable?
Dan Dagan
In my heart of hearts, yes, it is doable. We’ve been talking to lots of people around
the world, we’ve talked to people who have worked a new build in the past and seen
lessons learned, which we can learn from. In terms of timeline, people see that we can
build reactors 2018, it’s going to be very challenging to meet that date but we can do it.
Although honestly, if we started six months ago, we’d be in much better shape than we
are right now.
There are I think three things we really need to have happen in order to have a successful
project. The first one, we need to choose the right vendor, we need to choose the right
technology to have a successful project. The second thing we need is the right contracting
strategy and to get a right contracting strategy, we’re going to have to be creative, we’re
going to have to be flexible, we’re going to have to do something that creates the right risk
allocation, the right financial incentives on the vendor, on their suppliers and also creates
the right behaviour in ourselves, to have a safe project, to have a successful project that’s
on time and on budget.
And finally, we’re going to have to work closely with our regulators to make sure that they
understand our needs, we understand their needs, we have a good open dialogue to get
this project moving on time.
Okay, thanks Dan. That also has good stuff but not big if you don’t mind me saying so on the
specifics. So we may have to come back to some of that. But Daryl, you’re chairman of the board.
How does all this, how does all this stuff from Dan actually sound to you? Are you feeling
comfortable that the Bigfoot project’s on the right track?
Daryl Brown
Well, SLAP has to replace its existing capacity over the next decade or so, that much is
clear. And certainly regarding fossil fuel prices, environmental costs and conventional
generation, increased demand, all mean that we can’t lose our nuclear generating capacity.
But the devil’s in the detail and, and we’ve got a number of issues, the board does, that we
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want to address and that’s why we’ve called this meeting today. Specifically, we want to
know how we’re going to finance this project. We’re not sure that our balance sheet will
support the project. We also want to get an understanding of where we are with time and
cost controls and ways of controlling those costs.
And you know, it’s been 30 years since SLAP has built a nuclear power plant which was
the culmination of a 25 year program. I’m really keen myself in understanding how we
can do it today quicker and smarter than before.
Yeah. Have we got any answers to that? Dan, quicker and smarter, and what I also heard your
chairman say was, he’s interested in really controlling risk. The risk of time overrun and the risk
of overrun on cost. How are you going to do that? Let’s get a bit more specific.
Dan Dagan
The way to hit time and cost to avoid overruns is to really understand the risks, to really
do a proper understanding of the project. Also an important part of this is going to be our
financing strategy and our contracting strategy. From a financing strategy point of view,
we’ve been talking to lenders who’ve told us, they have a better understanding of nuclear
nowadays, that we can do essentially an off-balance financing where recourse is limited to
the project and probably what we would do is isolate the construction in a subsidiary of
SLAP where they constructed it and lenders would only have recourse there and not to
our full balance sheet. So that protects us to a large degree.
If that doesn’t happen, there are other ways to do financings as well, which we’re exploring.
But we’re at preliminary stages with our lenders at this point. And what our plan is
is to hire an advisor who will talk about different ways to finance. From a contracting
point of view, once again, what we’d like to do is isolate the construction so we’d have a
consortium with the technology vendor, their key suppliers, doing the project on some
sort of a turnkey basis for us, where they took the majority of scope, the majority of
risk and we have an understanding of exactly what’s involved in the project, people have
scoped it out and said, yes, this can be done.
The risk to watch on this model is to make sure that the price is right. There’s going to
be contingencies involved with a contractor consortium taking over the risk, we want to
make sure we’re not paying too much at the end of the day and passing that onto our
rate payers. And on that basis, we’re looking at other options as well. What’s the right
contract strategy that gets us the right pricing, the right risk allocation and that might
involve various types of reimbursable, various kinds of risk sharing arrangements in our
contract price.
We’re also considering what kind of a stake for the consortium in our long term supply
contracts. Our contractor has some risk in the project on the long term too. All these
are things definitely worth exploring and we think that we can find the right strategy to
make this a success.

618

Well, thanks Dan. If I understood you correctly, if you can get it done, as far as the financing’s
concerned, you’d like to see this done on a project financed basis, special purpose vehicle established,
not only the risk but quite frankly, the cost of this off SLAP’s balance sheet, that’s right?
Dan: That’s right.
Okay. Now, these, these new project finance consortia who are going to get into nuclear, who
are they, where are these people coming from? I mean, banks for sure but who else is out there?
Other utilities outside the province? Sovereign fund lenders? I’m, I’m intrigued to know who
might want to come into a project finance consortium. Krista.
Krista Hill
Well, in addition to the considerations Dan mentioned, we’ve also been actively considering
our options on equity investors and who might be interested in investing in our project.
We are in the process of retaining a financial advisor to give us some advice in that regard
but we’ve narrowed down, at least within our working group, our project Bigfoot working
group, who we want to approach. And we’ve thought of a number of things. One, we’ve
obviously thought of going to our existing shareholder base in Tantalus and whoever owns
Tantalus, which we’re at this point not clear for some reason. And approaching them about
their interest in investing in this project and their investors. We also have good contacts
through our proposed financial advisor to seek out other international financial investors,
infrastructure funds, the large U.S. and European banks that have set up dedicated
infrastructure funds to approach them, to see if they’d be interested in our project.
We’re also approaching end users. So we’re, we have a meeting actually next week with
the Chevrolet state utility to talk to them about their interest in taking a piece of this
project. And we have made contacts with a number of the large oil sands producers in
the neighbouring province to Stanitoba to see if they’d be interested. So we are quite
optimistic that we will be able to syndicate out at least a portion and perhaps a large
portion of the equity needed for this project. And also on the power output side, that we
will be able to contract a significant portion of the power that will be produced from the
new unit.
That’s great, Krista. I mean, a long list of potential investors. The one investor in this private
project financed arrangement that we might be putting together, one omission, were the
vendors. And I’m intrigued, Ramsey, can you help us with that. I mean, the days were when,
you know, vendors used to just simply sell their kit and go onto the next deal. But it isn’t like
that anymore, is it? I mean, the, the major vendors, they’ll bring finance as well as technology
into the project, won’t they?
Ramsey Coates
Well, that’s a very good question, Paul. If, as, as Mr. Chairman knows and my colleagues
here, I’m really here to give independent views and if you don’t mind, I’d like to also
speak on behalf of the globe, in terms of the trends. You know, the globe. It’s not all
about Canada. But it’s really important I think as we go to look at the, what SLAP is
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about to do, is that we examine the fundamentals. I think SLAP has been a very good
company, has handled nuclear power in a very reliable way. But I think it’s still important,
if you allow me to digress, to look at the basics of ethics and sustainability. I think those
are really two important features to the new build project to really have nuclear power
flourish, to have the confidence of the regulators, to have the confidence of the public, we
have to maintain our reputation, our good reputation.
In terms of what these vendors are doing, I think I would say that the vendors are very
excited about the nuclear renaissance and the vendors could be quite open to creative
approaches if there’s good business cases. I will say that the, I believe there’s been a lot of
lessons learned over the last 30 years and the traditional models can also work as well.
Thanks for that, Ramsey. Well, this is actually looking quite encouraging. But how does it look
to you, Judy? You’re the province’s nominee on the board, you’re the longest serving member of
the board. What about all this project finance, which it sounds as though is going to get paid
back out of the rates that are going to be charged to Stanitoba consumers. How does that sound
to you?
Judy Wilson
I’m interested but I’m quite cautious about this. I’m not actually hearing much about the
financing of other projects around the world and I’m not seeming to get a lot of detail
about those. And remember, I’m the one who was around originally when we did the
original round of Diefenbakers and sounds to me like what this is about really is giving
up a lot of our decision making discretion to a third party for the sake of financing. And
this causes me some concern.
Every time we talk about this, I ask myself whether even our current legislative framework
will manage this kind of financing. It predates this kind of financing, it didn’t anticipate
this kind of financing. So I’m open to listening to it but got to say, I’m a little concerned.
Okay. Well, I can see your concerns about Stanitoba consumers paying for all of this. But there
are controls there. I mean, there’s a, there’s a (inaudible) pricing regulation. What, should we
put it up actually? Just have a quick look at, at what the Stanitoba, this is what the pricing
act says. Can we get it onscreen? Yeah, here we go. You shouldn’t be too concerned about any
of this. It looks as though there’s something for everything in here. I mean, I’m not going to
read it through but I mean, look at that. Section one, electricity pricing is determined by the
Stanitoba energy board. That’s fantastic. I mean, that’s an independent body who are making
the decisions. This isn’t a free market. But there’s some good stuff in here in terms of actually
utilizing the electricity price that’s generated from sales. What the board can do in fixing prices
or modifying rates is in particular, as you see from here, put across to consumers basically preoperating costs and working capital that are required for the operation of electricity systems.
Well, that looks as though that might actually help cover at least some of the initial cost of the new
build. And then, then I noticed that a little further down there, with the last bullet point, if we
just go back a moment, we’ve got the ability of the Minister of energy, the provincial minister,
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to provide that pricing structures can also include such economic, social and environmental
concerns as have been identified and communicated to the board. So there’s a bit of help that we
can get from the province there in making sure that electricity pricing actually covers the cost of
this new build. So there’s quite a nice, balanced regulated system with something for everybody
in it. Now, Jonathan, the other board member, this looks okay, doesn’t it?
Jonathan Isted
I love project finance. But it’s to got be structured right. I’ve got three concerns for you
guys, in the Bigfoot team. My first concern is this. We need to make sure that the, no
competing utilities enter into this project finance deal. This is a deal for SLAP, it’s not a
deal for the competing utilities. Point number one. Point number two, I am worried about
this revenue from the pricing regulation. I’m not convinced that we’re going to recover
under this pricing regulation all of the costs of new build. And consumers have got to
understand that this electricity’s going to come at a price. I, Judy, am going to need some
convincing that we’re going to get the necessary comfort from the government on that.
And my third point is that in relation to the revenue streams. Krista and Dan, you’re
going to have to really sweat these contracts with Chevrolet when they come up for
renewal. We’re going to have to make those contracts really work hard.
The last point I’d like to, I think we’re going to have to cover is third party liability. I’ve
heard some strange things about third party liability here and I want to know a bit more
about that.
Ramsey Coates
Well, may I? Please?
Go ahead.
Say something about that. Because that is my thing, over these last 30 years. I would
say that again, with the globe in mind, that you have nothing to fear. And the reason
you have nothing to fear is because the technology of all the vendors is very safe. And
nuclear power, the reason we’re in this situation is, nuclear power has a safety record
that speaks for itself. Safe and reliable. However, that said, the legal system is something
of concern. And I would suggest that Canada and SLAP and all of us discuss with the
federal government the prospect of not only adopting the new Canadian nuclear liability
legislation which is an excellent piece of modern work, but also consider the CSC of
which, certainly explained that to you before.
It’s really important for Canada to have the best, not only from Canada but also from
around the world. And what the CSC does is extend the legal regimes of the Paris and
the Vienna convention around the world to eliminate trade barriers and, and protect all
parties. And in fact, SLAP, I’d be concerned SLAP is doing business with Chevrolet, with
the CSC. We don’t want litigation, I’m not losing sleep over this, I don’t, because nuclear
energy is very safe. But we don’t want litigation to occur, if there ever were an accident
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in the United States. Because SLAP would not possibly be able to rely on the Canadian
legislation without the CSC. So the CSC’s very important and in Canada, it would be
part of the international community to draw on all the resources around the world and
provide support to our sisters and brethren in the world.
I, I feel Europe will support Canada in this because Europe also has a distinct interest in
having its operators protected from litigation outside of the Europe. Thank you.
Well, thanks for that, Ramsey. I mean, we may need to give you a little more reassurance on
that later, Jonathan. We’re talking about protecting people and the, particularly the Chevrolet
utility. I picked up on your point about actually sweating the contracts. Is, is Lorne Gazinitti
here? Okay, Lauren, let’s just hear from outside the boardroom. What about this idea of sweating
long term international contracts, can we do that? Can that give Jonathan what he needs?
Lorne Gazinitti
Well, you know, there is an issue there as, to which extent, you’re talking about long term
contract. You want to ensure that those contracts will be complying with competition law
as well.
(technical issue; letting him know to speak into microphone)
Yeah, you’ll want to ensure that these long term contracts somehow, to the extent that you
are reserving a capacity on what is essentially a monopoly utility power company, are also
going to be enforceable in the long run. Because we’re talking about, you know, extending
those contracts. So you’d want to make sure that you have some anti-trust comfort that
those contract will be, will be respected. And that’s why you will want to also ensure that
your new project somehow could benefit from some form of blessing from the anti-trust
regulator. And I would really advise and I think it’s possible if I understand the structure,
to strike this deal as a merger to the extent that, you know, you’ll have private (inaudible)
equity, you’d want to ensure that you notify that to the Canadian bureau and that you get
clarity on the compatibility of the project with (inaudible) controls and also the blessing
for the long term contract when it will be renewed.
Great, thanks Lorne. So it’s not that easy sweating contracts, there are all sorts of legal issues
out there as well, anti-trust, merger control and I don’t know what else. So Dan and Krista,
you’re, you’re going to have to address that. But Judy, let’s just stick with the board here. We’re
getting a little bit of, a little bit of push back from the board I think on one or two issues. There
was one point, Judy, that your, your colleague Jonathan made earlier, which was about, under
that electricity pricing regulation that we saw, the ability of the province to actually lend a bit
of support here, to just make sure those prices are right so that new build gets paid for. I mean,
does the province care about that?
Judy Wilson
Well, first, I want to ask why our in-house counsel didn’t tell us about the anti-trust thing.
Second, on my, my response about the, the legislative role, remember that the province
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has to be very careful in its dual capacity of shareholder of SLAP and also in its legislative
role. And in our legislative role, our goal is to protect the rate payers of Stanitoba, not
necessarily to make the world a better place for project finance.
Now, that aside, we have a general principle that we don’t want to intervene so we end
up distorting the market and we understand the potential value of project finance but we
also, as a province, have a political risk to be concerned of. We are also, obviously, not a
guarantor of these risks and I think it’s important for the province to explicitly state that
we’re not a guarantor of these risks.
Okay. The one person we haven’t talked about in terms of putting some more financing is
actually Tantalus itself, Mr. Isted. I mean …
Jonathan Isted
No way. No way. No. We, we make an equity investment. We’re not into the project
finance side. But there must be loads of people out there who will.
Okay, well, I take, I take yours as no for an answer. But I mean, we, let’s just see, let’s just see
what the others think of this. We interviewed Will Breeze, who’s asset, energy asset, managing
director, the First National Bank of Rokol in London early this week who’s got some views
on this project. Let’s see what Will thinks about getting some finance from the international
banking community.
Will Breeze (recorded)
At the First National Bank of Rokol, we certainly do have an appetite for this sort of
financing. It’s ambitious, it’s a challenging project but we do have the appetite. In terms
of how to go about the financing, limited recourse is one option. That in itself would
certainly be challenging. Limited recourse financing for a nuclear power plant would be
a first globally speaking. Nonetheless, that doesn’t mean the Stanitoba plant can’t be the
first. There are certainly challenges involved. For one thing, the sheer size of the capital
expenditure, an enormous amount of money would have to be raised. There are risks
involved. Obviously construction cost overrun is primarily for us a huge risk. Interest
rate sensitivity, even with hedging will cause your costs potentially to run out of control.
The environmental and social side of things will also be difficult. And a very detailed
environmental/social action plan will be required in order to assess what the risks would
be and how best to mitigate them.
I’ve mentioned the fact that the financing would be large. There are obviously a number
of sources of financing that could be used. We would of course be interested in providing
financing ourselves but despite our most serious commitment to the project, we couldn’t
raise all the money you needed just from our bank. We’d need to look to other sources.
Export creditors stand out as one source of financing. That will of course depend on who
you use to provide the plant. And I appreciate that’s a matter that you need to take under
separate consideration. Nonetheless, looking at your, your construction contractor will be
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key in order to control your costs. Lenders won’t want to be exposed to uncontrollable
costs. A traditional cost plus financing is too risky. Ultimately, they’ll want to see a lump
sum turnkey contract. One, where the costs are known up front and can’t be increased
further beyond those costs. In terms of who can provide that, that will certain be a
factor when you’re thinking who your construction contractor could be. Depending on
where that construction contractor comes from, they may be able to access export credit
financing.
As I’m sure you’re aware, the OECD consensus has recently had an additional addendum
if you will relating to nuclear financing which means that the tenets for OECD debt can
be increased. This is certainly one option and one we could explore further if you’d like.
Well, that was interesting. I don’t know if you noticed it but, Will started off by saying yes, we’re
terribly interested in a project finance approach and ended up saying, I might just about be able
to raise enough money to lend to you, as long as you can be really tough in your construction
contracts. So he doesn’t have a huge amount of appetite for project financing with those guys
so let’s take this one forward. Let’s assume that project finances maybe not going to be the way
we’re going to do this and that this may have to be taken onto SLAP’s balance sheet, with
the risk that go with that. What about this issue Will Breeze raised about being tough on the
contract? Once you’re in charge and you’re actually the project, I suppose, you’re going to have
to be. Dan?
Dan Dagan
That’s right, we’re going to have to be tough on the contractor, tough on managing our
contracts and we’ve had a team working for the last couple of months, looking at various
contracting models. And Judy, I’m surprised you’ve forgot our half day discussion on
anti-trust, so I’ll send you a memo on this so you remember it better. (laughter) But what
we did essentially is look at three different models for contract structure. The first model,
as we’ve heard about, is an APC model, where we put the full scope, the full risk on the
contractor, try and get a turnkey price. And that’s something we’ve seen in parts of the
world currently. We think that’s the way that we should be moving forward.
In that type of a model though, we have to recognize, it’s not hands-off from our
perspective, it’s something that we are going to have to manage very carefully. And I’d
say our number one issue there is to have proper project management skills in order
to manage that contract and be tough on the contractor, while still having the right
relationship and right balance.
The second approach we talked about on our team was a multiple contract approach,
where the owner essentially is hiring the various trades to do the work. The owner takes
the risk on the overall project budget, project coordination, making sure you have the
right suppliers. The benefit of that is you have more control and you can step in if the
project is starting to go offside. And arguably, you have better control over your budget.
The downside in what we’ve heard from our executives that we’ve spoken to during our
team’s discussion with them is SLAP’s not a construction company. We’re a generating
company, we have to maintain our assets. We don’t want to be in this business and this
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isn’t the project to dip your foot in the water of construction and say we’ll try it out with
a nuclear power plant.
Okay, so this is really going to be a vendor-led project, isn’t it? From the sound of it, this is the
way that we’ve actually got to go?
Dan: That’s right.
How do you go about making sure you’ve got the best vendor?
Dan: It takes a lot of good due diligence, understanding the vendor, understanding their
perspectives, understanding what their priorities are. Krista, don’t know if you want to talk
about some of the keys to making this work?
Krista Hill
Sure. I mean, we’ve, as Dan said, we’ve been on this for a few months and we’ve gone
around a trip around the world, talking to other utilities. It was quite a nice trip. (laughter)
And we’ve learned a lot from that. And one of the things we’ve learned that is key is for,
no matter what model we choose, we really need to be an intelligent customer at SLAP.
And that’s in terms of everything, IP, technology transfer, knowledge of the regulatory
process, how the vendor is going to fit into that and what we have a proposal to the board
to hire significantly more engineers to beef up our expertise as well as consultants in that
regard. We also think it’s quite key to be involved in the supply chain, both internationally
and domestically and our plan is to certainly approve the key subcontractors that would
be used in that regard. Finally, we think it’s very crucial to have a good design control, no
matter what contracting model we choose and we intend to, and we in fact are required
to by our regulator to be an integral part of that process of reviewing the designs before
they are submitted to our regulator.
Well, thanks for that. I mean, obviously control is important, controlling cost is key to this.
We’ve been talking about it throughout the hypothetical so far. But there’s more than being
tough and money to life I think, Mr. Brown, isn’t there? I mean, don’t you have some sort of
wider responsibilities as a state-run utility to actually make sure this project provides some sort
of wider value for Stanitoba? I mean, maybe for the sort of Canadian supply chain generally?
Daryl Brown
I’d have to say yes, that should be one of our mandates. Certainly, whoever our vendor
is, we’d want to ensure that they support a local, the local suppliers and jobs in the local
community. But there has to be a balanced approach. We’re not a job creation scheme and
we can’t have a false economy for the project. You know, we need everyone in the supply
chain to meet the criteria of our procurement process.
Yeah. But at the end of the day, we can’t get this project built just by vendors and contractors
who are nice people. They’ve got to be people who can deliver and deliver effectively. And
these days, they’re, they’ve really got to be people who are actually prepared to take risks. I
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mean, let’s just go back to Will Breeze at the First National Bank of Rokol. Once he got
onto the subject of risk allocation, he had some pretty strong viewers as far as contractor
risk carrying was concerned. Let’s look at the next clip.
Will Breeze
Any major nuclear new build project carries lender risk. Primarily there is of course
construction risk. Construction may take longer than anticipated, construction may
cost more than anticipated. That brings with it both a cost overrun, in terms of the raw
materials and potentially the additional cost of financing. Your interest payments will be
greater if you’re having to use your financing for longer, before you can start generating
cash flows.
From a lender perspective, there will be no desire to be exposed to those risks. In terms
of the construction costs themselves, a lump sum turnkey contract would be essential for
lenders. The traditional cost plus contract frankly imposed is too much risk from a lender
perspective. Alternatively, you could provide a fixed price and then the sponsors could
provide the necessary funding to cover any cost overrun. By the sponsors of course, that
means 70 percent of the state of Stanitoba and that may not be a risk that the state wishes
to bear on effectively its balance sheet.
Decommissioning, looking at the other end of the plant lifecycle, is another huge risk.
The costs involved there are, well, first enormous but secondly, unquantifiable. We can
help you by working out how best to ready yourself for this eventuality, by comparing
a sinking fund effectively or looking at other methods of getting the financing in place
ahead of time before you need to spend the money on decommissioning.
Political risk, I have to say that at First National Bank of Rokol, we’re less uncertain, I’m
sorry, less uncertain with the risk here. Canada is a country which has got a long nuclear
history. There is good political support generally. So here, unlike other jurisdictions, we’re
relatively comfortable with the political risk. Likewise, regulatory risk. We’re confident that
the state of Stanitoba will stand behind this project, at least throughout its ownership of 70
percent of the shares of SLAP, but that also there will be federal support for the project.
Insurance is another matter. We can help you on this one in terms of sizing the insurance
appropriately, working out what you need to ensure against, where you can source that
insurance. And once again, I regret to say for the state of Stanitoba, there’ll be a need for
government support for this.
Boy, these guys are always trying to sell something and always want somebody else to pay for it
at the end of the day. But there you are. The one thing that interested, the thing that interested
me about that was he was really, Will Breeze, was really comfortable about the regulatory
risk. Well, that sounds, that sounds great. I mean, if there are no real regulator risks in this
project, then that’s going to be something that presumably can be quite easily shifted through
contractual structures onto the vendor or up the supply chain. I mean, Dan, Krista, what do
you think about that?
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Krista Hill
Well, that’s certainly, we’ve had some initial discussions with the vendors, both IPAC and
the international vendor community and they’ve all been assuring us up and down that
they can get their technology licensed in Canada no problem. So we intend to hold them
to that. I mean, certainly, we have to be involved in the process, we are the licensee and we
need to be part of that interaction with our regulator. But we expect whoever the vendor
is to stand behind and commit to us with, you know, with financial security backing that
commitment, that this product will be licensed in Canada.
Wow, so that’s not just passing over a bit of responsibility, that’s passing over real legal risk
to the vendor. Yeah, I thought you’d want to come in, Ramsey. Okay, yeah.
Ramsey: Yes, first of all, I would like to say that SLAP has an outstanding legal team here.
Outstanding.
We’re waiting for …
Krista: Thank you, Ramsey.
Ramsey Coates
I’ve really enjoyed, I’ve really enjoyed, and I know that that memo on anti-trust I’m sure
was useful. (laughter) Sometimes clients don’t read the memos that lawyers write. But
also we lawyers hang together. I mean, that’s true. (laughter) But I will say that since no
longer lawyer, now a consultant, that my experience looking over this is that this is one of
the fundamentals that really hasn’t changed. I think what we have here is a situation of all
vendors are, are very good. They have designs that have been proven, the, whether its gen
two, gen three, I’m not sure I know always the difference, to be honest. But the point is,
nuclear energy has been safe even with the current designs.
So I think that the prospect of having design approval is a process to work through. And
it can be done. Whatever the vendor is selected. With that, though, I would say that
the relationship, traditional relationship still holds that the vendor should be supporting,
absolutely supporting, providing all information as necessary and there’ll be contractual
provisions for that. But the, the relationship is between the utility and the regulator. And
the vendor will be part of the team and will be in there, and the result in the end will
be fine, I’m sure. The question is, timing, how long it takes, what the issues are and the
efficiency of the process. That will be very critical to meeting any kind of time schedule.
So there are very creative ways of handling this in the contract with off-ramps, if for some
reason, the project gets going and things aren’t turning out well to SLAP’s satisfaction, we
will want to be able to withdraw. Cut the thing.
Oh boy. Well thanks, Ramsey. I mean, lots of support there but I’m not sure a great willingness,
a great appetite to accept the legal consequences.
Ramsey: No, I think, I must say the, putting all that on suppliers, vendors will not have,
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will not work. Yeah. In my opinion.
I’m not surprised to hear that. But of course, this relationship in the era of regulatory risk is a
three-way relationship. It’s not just the vendor, it’s not just the utility, it’s the regulator. The
regulator’s got a critical role to play in all of this. So we go to Ottawa to Miss Thiele. What sort
of regulator are you? Are you collaborative? (laughter) Are you helpful to this process or do you
just stand at arm’s length from it?
Lisa Thiele
I believe that we are the friendly regulator. We have an ongoing and well established
relationship with SLAP. They’ve been a licensee for years and years. And practically speaking,
the regulator is very very encouraging of open communication, consult with the regulator
early in your project and it’s very important that the, any licensed applicant understand
what the regulator requirements are and the commission has publications to outline the
licensing application process for new build. And emphasizes in all of that documentation
how important it is to communicate with the regulator. We’re there and everything’s cost
recovered and we’re happy to assist and make clear our regulator requirements.
Okay, can we just have a quick look at the regime you’re operating under, its basic elements. It’s
pretty complicated here in Canada, is it, is it complicate?
No, it’s not complicated at all. (laughter) Each, it’s very straightforward, each of the major
activities are licensable activities and need to be authorized by license. You can’t prepare
a site for a nuclear facility without a license. Equally to construct, operate, decommission
and ultimately to abandon, those are each licensable activities that are generally considered
in sequence.
Right.
But can of course be done to some extent in parallel as well. No licensing action can
happen by the nuclear safety commission without an environmental assessment.
Ah.
The requirements of the Canadian Environmental Assessment Act oblige the regulator
to conduct an environmental assessment before authorizing any of these activities. That
process can, there are certain flexibilities in that process which can involve processes that,
to some extent, can consider in parallel some of the assessment matters and licensing
matters, depending on how it’s structured. And we recently have the development by the
federal government of the major projects management office, which is meant to facilitate
and streamline all of these processes.
Oh good, if you don’t mind me interrupting, glad to hear about streamlining. I mean, there’s
one particular question which I think is really important to this project. And it’s really the
whole question of reactor design.
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M’hmm.
I want to build a new power plant. And I want to know how soon in that licensing process I’m
actually going to know that I’m going to be able to build the power plant that I’ve chosen. Now,
if I could ask, how does, how does your system in Canada work? How quickly am I going to get
certainty in the process that you’ve just outlined?
You will know that you can build it when you have a license to construct. (laughter)
Would you like me to rerun my question?
No, that was a bit of a joke. There are certainly …
Good. (laughter)
The commission does have the authority to do design review of designs. And the, it isn’t
a part of the licensing process. It doesn’t give you a license. It does get you an assessment
from the staff of the commission of whether or not there are, there would be, in staff ’s
opinion, fundamental barriers to licensing. Which would be of assistance in the licensing
process.
Okay, so it gives me a good start but it doesn’t actually give me certainty and that’s going to be
some way …
It doesn’t give you a license.
It doesn’t give me a license. Okay. Can, whilst we’ve got you, can I just ask you this question. Will
Breeze on the screen earlier was talking about decommissioning liabilities. Is that something
that’s part of this licensing process as well?
Yes, it certainly is.
And how does that work?
And you’ll have certainty on that because the applicant is going to have to make a proposal
for all of its planning on decommissioning and the financing of decommissioning is part
of the regulatory process.
Right.
Certainly predictable.
Well, predictable’s almost as good as certain. Yes, that’s terrific. (laughter) There were two little
letters at the bottom of the screen that were, I think might have been giving rise to some concern
earlier on. They were the words, EA. You probably saw my eyebrow go up at that. It stands for?
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Environmental assessment.
Okay. Can we, can we just go back to the environmental assessment part of this. I think the
experience in some other countries has been that the whole process of environmental consultation,
the hearings, the tribunals that go with it, can turn a nuclear development into an absolute
circus. It can hold up the entire process of new build for years and years, way beyond the sort
of time scales we’ve got to meet for this project. And I can see, I can see plenty of interested
stakeholders out there who would love to turn an environmental assessment process here into
some sort of trial of Canadian new build. And we talked earlier, with a pretty well balanced
environmental journalist who have got one or two views on this. So let’s take a look at what
Emily Sharlez from Perspective Canadienne had to say.
Emily Sharlez
Il y a effectivement un changement qui est observé dans la perception de la population
face à l’énergie nucléaire tant au Canada que dans beaucoup d’autres pays d’ailleurs. Dans
les années 80, dans la foulée des accidents de Three Mile Island et de Chernobyl, il y a eu
un changement tout à fait observable, tant au Canada qu’ailleurs. Et bon, j’ose pas dire
qu’il y a eu une psychose mais il y a certainement eu une très grande peur dans l’esprit
des populations face aux risques que pouvait présenter ce genre de sources d’énergie.
Maintenant, on observe encore une fois un changement dans l’esprit du public. Bon, c’est
probablement en partie attribuable à la place grandissante que prennent les questions
environnementales dans l’espace public et politique partout à travers le monde et les
Canadiens en général aiment beaucoup se voir comme des citoyens responsables au point
de vue de l’environnement. Et à ce niveau, l’énergie nucléaire par les avantages qu’elle
peut procurer répond dans le fond sûrement à ce besoin des Canadiens d’être des amis
de l’environnement. Donc, mais ça ne veut pas dire qu’il y a un consensus à l’échelle
canadienne. On observe d’ailleurs des différences marquées entre les différentes provinces
canadiennes et il n’y a aucun doute que c’est une question de ____ [00:58:14 Stani Aubin]
devra analyser auprès de sa propre population pour voir quelle est la perception, comment
les gens réagissent face au projet qui est envisagé.
Lisa Thiele
I think it would be a very grave mistake to think that it’s going to be smooth sailing for SLAP
and Stanitoba in deciding to have a new build project or not. Let’s remind that Canada has
more than 5,000 miles of common border with the United States and most of the economic
activity in Canada is concentrated not too far from these borders. That means that the new
nuclear power plant of Stanitoba would probably be like most of the current nuclear power
plants, it’d be not too far from the U.S. border and that means that interest groups from the
U.S. will undoubtedly question not only the opportunity for Canada to go with this project
but also the risks and will, will want to have some details about what the project is about.
So going back to what I was saying earlier about public support, yes, there is public
support in Canada and probably in many countries in the world but you know, I was
covering the WUNNA congress in London back a few weeks ago and I was struck by
one of the comments made by the panelists saying that it was encouraging to see how the
public support for nuclear has changed over the last years. But it, the thing that is striking
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about the nuclear industry is that this public support can vanish almost instantly. And it
is probably the only industry in the world for which failure is not an option. So Stanitoba
and SLAP I think can expect to be in for a rough ride on this one.
Ramsey Coates
I would, please, may I? You …
Ramsey, I think you …
I’m John Wayne. I need to express myself.
Please do. (laughter)
As John Wayne would.
There’s always one maverick in the cast.
Well. I do want to say that the environmental assessment obviously is very important. I
believe nuclear power has an excellent record from that standpoint. But what I mentioned
earlier to Mr. Chairman and others here is that the industry does need to, and I think the
vendors are starting to look at this as important, environmental sustainability throughout
the entire, the nuclear energy is green. No carbon emissions, wonderful case for the
environment, stewards of the environment. However, throughout the supply chain and
their operations, we want suppliers that are doing work to look at being good stewards of
the environment. And with that type of corporate citizenship, doing the basics, you know,
I think SLAP can present a very good case.
Yeah, thanks Ramsey. And I don’t think there’s much doubt that that’s the position that the
industry’s in. But the perceptions and political motivations often differ in the world outside. Let’s
just take a very quick look at the environmental context in which this proposed new development is
taking place. We’re talking about new MPPs for 2018 and 2022 and requiring two sites. Neither
of the existing Diefenbaker sites is actually suitable for these new developments, so this is going
to be green field, which is going to make it more difficult. There are a number of locations under
consideration but the preference is for a site called Evergreen Glade. And that’s, that’s where an
old SLAP coal fired station is currently being decommissioned. But we’ve got to watch this because
Evergreen Glade is close to the Sequoia Reservation and that spans the U.S./Canadian border.
And the Sequoia people are one of Canada’s First Nation communities. So it’s looking quite a
sensitive situation and I want to turn if I can now to Professor Tromans in England and just ask
him for his views on how this environmental process is looking and what actually might make a
good satisfactory environmental exercise for both developer and the stakeholder community.
Stephen Tromans
Thank you, Paul. Well, I think that the way not to look at the exercise is as a series of
obstacles that the project has to jump over. Good environmental assessment is really an
aid to good decision making. And it’s a means of genuinely engaging and informing the
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potentially affected public. So that’s going to carry with it a number of factors. It means
that the process has to take place in good time while there are still genuine choices to be
made. There has to be a well scoped and thorough environmental statement which will
enable both the affected parties and the regulator to understand the full direct, indirect,
long term, short term effects of the project, both inside and outside Canadian jurisdiction,
I might add. The public will need to be fully informed and fully engaged and given a
genuine opportunity to make their views known. And all of that will of course have to
be fully taken into account by the decision maker ultimately. I might add that of course
all of that is fully reflected in the purposes that one finds in, set out in section four of the
Canadian environmental assessment act itself.
Thank you, Stephen. Well, the other aspect to it as well is that this, this is a border installation
too. I mean, is that going to make any difference or add any additional complications?
It certainly will, yes. There’s no doubt I think that the American state entities and citizens
affected would be regarded as interested parties for the purposes of the environmental
assessment legislation. And they of course will have views on this project. They will need
to have the opportunity to make those views known. And of course, there is the risk of
court action if they feel shut out from that process. So it would be a great mistake I think
to try and shut them out of that exercise.
At an international level, of course, there is a convention, the ESPO convention, on transboundary environmental assessment. That raises some quite complex issues in that the
U.S. is not a, hasn’t ratified that, although it’s a signatory Canada has. But one would
expect I think that the U.S. would expect to be afforded the sort of rights that the ESPO
convention has in mind, which are the opportunity for the relevant authorities there to
engage in the scoping process. And equivalent rights really to be afforded to American
citizens, who may be affected in the same way that Canadian citizens would have, to
comment on, to understand the project.
Goodness gracious, an awful lot of stakeholders, an awful lot of people are going to have a say in
this process. You do wonder with, you know, the need for new, for new power plants to be built,
whether this is, this amount of consultation is really just a sort of luxury of developed societies. Is
Ahab here? Yeah, you are. Come on, I’ve got to ask you a quick question. I mean, environmental
assessment processes and what we’ve just been hearing from Stephen, I mean, are they really
about contributing to safety or are they just about people wanting to avoid stigma?
Ahab
Well, before I answer that really fair question, I think I want to express my sympathies
and condolences to the chairman. Mr. Chairman, you’ve been set up. Your government
has put in your hands the problem it can’t solve. And that problem is how to get electricity
produced in nuclear power plants in the context of a regulatory environment that refuses to
give you certainty. And I don’t think your, your regulator, as friendly as it is, it is in fact the
friendliest regulator I know, has the tools necessary to provide you with the certainty you
need. You will be called incompetent. Your project managers will be called incompetent.
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They actually know how to build, they know how to build on time, they know how to
project manage. And when they do it in China and they do it in Korea and they do it
elsewhere in the world, they do it on time, they do it on budget. But when they come
here, to your home territory, the rules change on them midway through the construction.
The rules change on them midway through commissioning. I don’t think the public is to
blame. The public does have to have a role in understanding and accepting technological
and societal risk. I think environmental assessment is crucially important. What we don’t
know how to do is how to do it. And how to do it in a way that is disciplined, so that we
can tell the difference between what makes us happy and what makes us safe.
Ahab, thank you, thank you that very, very fair answer. We’ve heard a lot during the course
of the hypothetical so far and quite rightly so about the fundamental safety of the systems that
we’re actually dealing with. Although, really to pick up on this issue of public perception. We
were asked, there was a question posed by Jonathan earlier on, Jonathan Isted earlier on about
concerns that this shareholders have got about third party nuclear liabilities. And I’m not sure,
Jonathan, if I might say so, in the context of what we’ve heard about this technology, quality of
the vendor and the regulatory system, that’s anything that really, your shareholders need to be
bothered about. But I mean, tell us more about it if there’s more to it.
Jonathan Isted
Yeah, this is a concern that a couple of my investors had. They attended a very distinguished
international conference in Toronto a couple of weeks ago. They said actually it was a bit
of a blur with the, the dinners and the late nights. But the one thing they did remember
from this conference was that there’s no international convention between the U.S. and
Canada and they’re terrified about the prospect of claims being brought in the U.S.
courts, runaway juries, punitive damages, contingency awards. That’s what they need to
get comfortable with. There’s a very distinguished speaker in Toronto who said something
about the CSC being a brilliant convention. And that’s, that’s, you know, I’m interested
in that.
Okay, Stephen, is Tantalus right to have these concerns?
Stephen Tromans
Well, on the perhaps unlikely assumption that an environmental accident does occur,
which affects the U.S., I think it probably is. It’s one of those cases where it’s a low
probability but high consequences. There is in principle a bilateral agreement between
the U.S. and Canada which would allow U.S. citizens to bring their claims in Canada.
But of course the reality is, if someone’s affected by an accident in Canada, in the state of
Chevrolet, they’re going to go to their local Chevrolet attorney and I think we all know
that the emblem of the law school of the state of Chevrolet is an accelerating ambulance
and a pair of running shoes. (laughter) And so it would be a real gift, wouldn’t it, to those
attorneys and it’s very unlikely it seems to me they’d want to bring proceedings in the
Canadian courts. They would go along to their local court and there is nothing currently
in international law to prevent them doing that. And it would be simply a question of
foreign non-(inaudible) and I see no reason why Chevrolet court would want to decline
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jurisdiction frankly where an accident occurs just over the border and its own citizens are
injured. So I think if, if an accident were to occur, in the current state of international law,
yes, one would have to say, there is that risk.
Well, thank you, Stephen. Probably the most compelling argument in support of Ramsey’s
campaign for the CSC that we’ve heard for a very long time. And I, as I knew, Ramsey’s
responding to it.
Ramsey Coates
Yes, I mean, I agree with that concern. Again, I think nuclear energy is very safe. So it’s
not so much from fear as it is, what is the right thing to do to make sure the legal system
solves some of these questions of certainty. And in addition to that one, which it does
solve, by extending the principles, the very important principles of the Paris and Vienna
convention, of exclusive jurisdiction in carrying out the wishes of the federal government
in the nuclear liability law, that, the Canadian courts have control over this situation, over
its own program. In addition, it benefits the operators, everybody connected with the
Canadian program, as well as Canadian companies who have all this nuclear expertise
and can go throughout the world without fear, operators working with other operators in
other countries, I agree with that speaker, that it is a brilliant instrument. I don’t know his
name but I, I agree. (laughter) I agree with him.
Thank you, Ramsey. Okay, let’s take stock of what we’ve got so far in this discussion. In
relation to the financing, it really is beginning to look as though this is going to be a much more
traditional, on balance sheet, borrowed money to finance. In relation to passing risk around to
people who wouldn’t otherwise take risk, there may be some flexibility available here. There is
new attitudes in the market but nobody’s holding their breath that this is going to be a project
which, if it’s run by SLAP, is going to have all the responsibility for time and cost overrun
actually carried by the contractor. So there’s a fair bit of risk that the project’s carrying for
SLAP itself.
There’s clearly a great regulatory system here but you know, there are maybe some certainties that are
not as available as early as you would want them to be in the process. And then we’ve heard that in
relation to one or two aspects of the way the federal system’s operating here, there might just be some,
might just be one or two treaties that one might be wanting to encourage the federal government to
be signing up to, to cover off the sort of perception concerns that Jonathan was raising.
So pulling of that rather sort of mixed bag of responses and insights together, let’s turn to the
board and just see how they’re feeling at this particular point in time about how the Bigfoot
project’s going. I mean, how’s it looking to you, Mr. Brown? Is it still looking like a good new
build project that’s worth pursuing?
Daryl Brown
I can’t give you a firm answer to that question right now. There does seem to be some
disagreement amongst our internal counsel and our distinguished consultant that we’ve
hired on certain issues. And …
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Ramsey: Oh no, no, no, no. We lawyers hang together. No disagreement. (laughter) There’s
only one view about the law, no.
I do appreciate the comments from some of our distinguished guests that I’ve now asked
security to have removed from the audience. (laughter) But I do think that we’ve received
some, some very useful, we’ve had useful discussion today. I’ve certainly got a much clearer
understanding of the risks associated with new build. I’m still struggling with the financing
piece and some of the risk allocation. But I think we’ve got some building blocks to take
back to our board and our shareholders and hopefully plot a path forward.
Okay, that sounds to be optimistic. Judy, are you feeling the same?
Judy Wilson
Well, I agree with our board chair. I’m still quite cautious about all of this and I guess it’s
just the simple and pure magnitude of this process. It can undo any, any one of us and
in fact, undo a vendor if we don’t do it right. I’m worried about the lack of experience
with risk allocation, although that could have been in a memo I missed. I’m extremely
concerned about protecting the financial wellbeing of SLAP and its ability to serve the
rate payers of Stanitoba. I have great concern about our ability to control the construction
costs but I am more optimistic about the regulatory process and the allocation of that risk
after today’s discussion.
Okay, that’s good. Jonathan, how are you feeling about this?
Jonathan Isted
Yeah, I’m still on for this project, Tantalus is on for this. The two concerns we’ve got are
revenue and the project financing. But I’ve got confidence in this team. I think this team’s
going to deliver for us.
Okay. So we’ve got a board that’s cautiously moving ahead but it’s all against a background
of, if I recall Mr. Brown saying right at the very beginning, there’s got to be new capacity.
Absolutely no debate at all. So the question I’ve got to pose to you, the board and maybe you
want to ask your project team is, if these concerns actually turn out to be real issues, you’ve got a
big problem. Because you need to keep your capacity up and around 2,000 megawatts, at 2018
and beyond. You’re going to need a plan B if this first plan isn’t built by then. How do you feel
about that?
Daryl Brown
Well, I certainly turn to my distinguished colleagues here who have investigated that
option, I think are going to provide us with some insight into plan B.
Okay, plan B? You’ve got a secret in your back pocket. What’s this?
Dan Dagan
We have a secret. We’ve been looking at refurbishment options as well on our existing
units. And trying to see whether there’s a business case for refurbishing, which will
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depend on a number of factors, what needs replacing, what the expected output, what the
expected lifetime would be for those refurbished units as well. But I’d caution that that’s
not necessarily an easier option either. Been involved with a number of refurbishments.
They’re all very complicated, very important to define scope, very important to control
scope as well because engineers do with a plant what lawyers do with paper, they’re always
trying to make it better and fiddling and you’ve got to control that scope.
You also have to recognize you’re in an operating environment, you have units operating
nearby, it’s highly regulated, it’s, it’s been, protections need to be put in place for workers
that make it a more difficult job often than a new build plant. And thirdly I’d say,
refurbishment is something that, it’s different than sort of a, a regular heavy maintenance
that would go on, on say a steel plant because if a steel plant is over budget or if there
are issues with it, it doesn’t make the front page of the newspapers. If there is a problem
with refurbishment, everybody’s suddenly interested, at home and from what I’m told,
internationally. And it’s something that you have to be cautious of in terms of your
reputation, to make sure that we do it right and scope it right at the outset.
Okay, Dan, but I mean, how much more life, let’s just have a quick look at what these
Diefenbakers are like and how they’re performing. I mean, how much life, how much more
juice for how long are you going to get out of the Diefenbakers, even by spending still quite a lot
of money on refurbishment and life extension?
That’s something that we’re studying right now. There’s no reason why, and the, what you
have to look at is what component is the one that is life limiting, which one becomes
uneconomic to replace. At some point, that’s how much life you get out of it. We’re looking
at our units, determining whether or not the steam generators require replacement, what
other components require replacement. But we see getting another good lifespan out of it
to make it an economic decision or to do refurbishment.
Okay. So what have we got here? Well, recent studies have shown that these Diefenbakers have
got a life with refurbishment that could take them safely through to 55, 60 years? I guess that
gives you about another 25 years worth of life out of them. It does look, to pick up the point you’ve
made, that core components are replaceable from a technical point of view. And it does look as
though you might be able to get a bit more power out of the system. So you won’t be getting quite
the same as your new reactors but you’ll be inching up the capacity in any event. So this is looking
quite an interesting mezzanine medium term solution. But Ramsey, I mean, how easy from the
vendor’s perspective are these refurbishments? I mean, is it like building a new plant?
Ramsey Coates
Well, in some respects, there, over the last 30 years I think, refurbishment has really been
the model. So I agree with Dan that that’s definitely possible. I think that probably the
refurbishment comes with the original designer. I’m not sure, I’m not that familiar with
molten salt. So I’m not sure, you know, whether there’s a problem of getting salt in the
world or making it molten or not. (laughter) But in any event, yeah, I do think you’ll
vendors very interested.
636

Okay, well, that’s interesting. But what about, we, you know, one of the big pinch points we saw
that we hadn’t expected on new build was actually the regulatory situation. I mean, from your
perspective, Krista, is this actually just a case of tinkering around with a few license conditions?
Krista Hill
No, we don’t think it will be as simple as that. But SLAP, we have a very good relationship
with our regulator who’s obviously very familiar with the Diefenbakers and all the issues
that arise with molten salt. So we would look to work with our regulator very early on in
the process to nail down what the scope of their, any required safety improvements might
be. We will have to do an environmental assessment. As Dan said, this isn’t, this is much
more significant than just a maintenance outage. So there will be permitting, significant
permits that we have to obtain but we have no ultimate concerns that we won’t be able to
get those approvals and we would work hand in hand with our regulator early on to get
the certainty we need to make our business case to the board.
Okay, well, that’s interesting. Lisa, from your perspective, does it look the same? How do you
view refurbs and life extensions from a regulatory point of view?
Lisa Thiele
Well, it’s certainly not nothing but the commission has a particular regulatory document
dealing specifically with life extension. And it, and it sets out the, a very clear process.
It does involve an environmental assessment. But the regulatory matters, the regulatory
document sets out the requirements for whatever safety review might be required and sets
out how a licensee will plan for the safety upgrades they’d have to do and a plan for return
to service. So it’s certainly a clear and doable thing.
That’s, that’s all very interesting. But Stephen, just turning to this question of civil society and
other stakeholders. I mean, do they have rights or legitimate expectations in having a say in this
environmental assessment that we hear will have to take place in, in a couple of reactors, full
reactors, just carry on doing for a few more years that they’ve been doing for the last 30 years,
surely, it can’t be an issue.
Stephen Tromans
Well, with respect, Paul, I don’t think that’s quite the right way of looking at it. I think
that civil society, whether in Canada or in the United States would have a strong interest
in the continued safe operation of these facilities for a substantial extended period. And
would really want to participate in any environmental assessment process in much the
same way that they might for new build. One shouldn’t actually forget here as well the, the
international obligations of the convention on nuclear safety and article six, in particular,
which will apply to these reactors as existing plants. Because quite clearly, existing plants
do have to be subject to safety upgrades and if they can’t be reasonably upgraded, then a
plan should be in place to close them down. So I think a substantial increase in the life of
an existing aging plant would certainly carry with it a more than legitimate expectation,
probably a legal obligation, that there would be equally substantial safety upgrades as part
of that process.
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Alright, well that’s, so again, some mixed messages here actually. Refurbishment and life
extension, interesting but not without its problems. But if I could turn to you, Judy, I mean,
once again, as sort of guardian of the provincial province on the board of SLAP, I mean, how
do you think the public are going to look, the Stanitoba public are going to look at the idea of
moving over to a refurb approach, at least for the moment, as opposed to new build?
Judy Wilson
Well, I think what the public wants is a prosperous, financially sound SLAP. I think
they want us to make business decisions to reach this goal. I think they want us to assess
both whether new build will help reach this goal or refurbishment will reach goal. They
acknowledge I believe that it’s complex. They obviously have concerns about safety. And
the fact is that there’s a multiplicity of these issues, including not the least of which is
that Canada is the world’s largest producer of molten salt and the protection of the local
industry will be important to them. So it’s a multiplicity of decision making, all of which
has to go into the mix.
Right. It really is looking, Dan, Krista, from where we started, that your project’s going to be
moving in some parallel directions. What, Ramsey?
Ramsey Coates
Please. May I?
Of course. Yeah.
Yeah, of course.
As ever.
John Wayne. With all due respect, I agree that those are the issues. But again, speaking on
behalf of the globe, (laughter), I believe that nuclear energy can prosper again. I think new
build is appropriate. The use of local industry is absolutely part of it. So it has an economic
factor and quality to it. I think other vendors, probably my judge would just want to know
level playing field or go local. It’s ultimately fine. Because I think the main thing is that
nuclear energy will be a vital source for the world. To do that, there’s, what I’m seeing is
tremendous public acceptance in various countries, in Europe, in the United States, in
Asia. So now is the time. There are many problems and challenges but I believe it calls
for courageous leadership. So Mr. Chairman, I know you’re courageous. But that’s what
I believe the future of nuclear energy is with courageous leadership. And really dedicated
performance on safety to earn that respect from the public.
So Ramsey, this is really a plea for you, faced with what’s a bit of an emerging dilemma on the
best thing to do, your plea is to grasp this one and go new build, yeah?
I think so.
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Mr. Isted?
Jonathan Isted
Well, we, I mean, we didn’t pay good money for these Stanitoba shares to see them, see
this company retreading its old reactors. That’s not what it said in the prospectus either.
So I can’t take that message back to London.
So, some interesting divergences of view emerging. I think the last word, Mr. Chairman, has
got to go to you.
Daryl Brown
Well, clearly, there’s some real challenges in ensuring that we can provide capacity through
2018. But when you look at it, I can’t see that these challenges can be any more daunting
than those challenges that our predecessors faced when they first built successfully the
Diefenbaker fleet 30 or so years ago. I’m personally committed to demonstrating that
SLAP can play a leading role in Canada, in showing this generation how to ensure a safe,
reliable nuclear power supply going forward.
(applause)
Stan Berger, President
I think in addition to the applause we just heard, I’ve had the pleasure of working with
… Is this on? Yeah, I guess it is. I’ve had the pleasure of working with Paul for the last I
guess two, three years now, Paul. And he’s done an exceptional job. It may appear obvious
just by the preparation that went into this and how much thoughtfulness went into this.
But I think we should all take a moment to just recognize Paul Bowden for all the work
that he did in putting this together.
(applause)
And of course, everybody else on this panel, who, in particular, Dan and Krista from Canada
have helped Paul familiarize himself with our byzantine laws in this country. Actually,
they are no more byzantine than the rest of the world, I suppose. And Lisa, who has been
involved and the other panelists. So thank you very much. This brings to a close what I hope
was an excellent conference and I think it would be one thing to go home and take all the
material that you’ve got with you. You’ve got a reference library for the next two years. Lots
of treaties, conventions, case law, precedents. But from my perspective, that would just make
it an ordinary conference, like any other conference that’s advertised. I think the real benefit
of this is that it brought together the experts that you’ve just heard and others that have
spoken over the last week, to really look at the future and how we can proceed as lawyers and
legal specialists in preparing for the future. I think we’re better prepared to deal with nuclear
energy, whether it be new build, refurbishment, decommissioning. We may not know how
the future will unfold but however it’ll unfold, we’ll be better prepared. So with that, I leave
you, have safe flight and I look forward to seeing you in two years. Thank you.
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This Congress is the 19th in a series of biennial meetings of the International Nuclear Law Association
(INLA), created in 1972 to promote the study of legal issues associated with the peaceful uses of nuclear
energy and to encourage the exchange of information in this field.

The Program addresses the pressing legal challenges facing nuclear energy in a time of global economic
and environmental crisis and increasing energy demand, particularly in the developing world. These

challenges include the safe and timely construction and operation of new nuclear reactors, their financing,
meaningful public consultation, financial security for nuclear liabilities, safe storage of nuclear waste and
non-proliferation.

Ce congrès est le 19ème dans la série des rencontres biennales de l’Association Internationale du Droit

Nucléaire (AIDN). Celle-ci, s’est donnée pour objectif depuis sa création en 1972, de promouvoir l’étude
des questions juridiques relatives à l’utili-sation pacifique de l’énergie nucléaire, et d’encourager
l’échange d’informations dans ce domaine.

Ces congrès constituent aujourd’hui le principal rassemblement international des spécialistes de cette

discipline. Le programme du congrès, détaillé ciaprès, traitera des questions juridiques auxquelles doit
répondre l’énergie nucléaire dans un contexte de crise globale affectant l’économie et l’environnement,

et de demande croissante d’énergie, surtout dans le monde en développement. Les défis pour l’industrie
nucléaire concernent notamment les conditions et délais de construction et de mise en exploitation de

nouveaux réacteurs, leur financement, la consultation du public, la couverture des engagements à long
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terme, le stockage des déchets nucléaires et la non-prolifération.
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