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NOTE

The International Atomic Energy Agency (IAEA), in co-sponsorship with the International
Civil Aviation Organization (ICAO), the International Maritime Organization (IMO) and the
Universal Postal Union (UPU), and in co-operation with the International Air Transport
Association (IATA) and the International Organization for Standardization (ISO), is
organizing an International Conference on the "Safety of Transport of Radioactive Material",
to be held at Vienna, Austria, from 7 to 11 July 2003. The Conference is hosted by the IAEA.

This book contains concise contributed papers submitted on issues falling within the thematic
scope of the Conference which were accepted following the guidelines established by the
Conference Technical Programme Committee for consideration at the Conference. The
material compiled in this book has not been edited by the editorial staff of the IAEA.
However, certain modifications were made: a unified format was adopted for all papers,
abstracts were added when missing, and corrections were made in the text where required. It
is intended that, after the Conference, the contents of this book will be published in form of a
CD ROM as part of the proceedings of the Conference. Authors wishing to make slight
modifications or corrections to their papers are encouraged to contact the Conference
Secretariat.

The views expressed in the papers are the responsibility of the named authors. These views
are not necessarily those of the Governments of Member States. Neither the IAEA, the
sponsoring organisations nor Member States assume any responsibility for consequences
which may arise from the use of information contained in this book.
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Abstract

The revised Paris Convention was conducted with reference to the revision of the Vienna convention
which ended in 1997. It differs however on several aspects. The liability amounts for transports have
been substantively increased to provide up to € 700 millions in case of nuclear damage. A definition
of damage was introduced and the scope of application was widely broadened in order to upgrade the
indemnification of potential victims. The revised Paris Convention will impose the most stringent
rules of liability for nuclear transport of international instruments.

1.  Scope of application

The revised Vienna Convention will apply to nuclear damage wherever suffered in the world.
(Limited exclusions concerning non-contracting nuclear states, which do not afford equivalent
reciprocal benefits, may be introduced by contracting parties through domestic legislation).

The revised Paris convention will apply mainly to nuclear damage occurring on the territory
of member states, on the territory of revised Vienna member states which are also parties to
the Joint Protocol providing the revised Paris state of the responsible nuclear operator is also
party to the Joint Protocol. It will also apply to non nuclear states, including their territorial
waters and any maritime zones established in accordance with international law (for example
EEZ).

2.  The definition of damage

(2.1) In order to ensure compensation for broadest range of damage possible, while at the
same time ensuring compatibility with the provisions of the Vienna Amending Protocol, the
Contracting Parties of the Paris Convention have agreed to revise the present Convention by
adding a new definition for the term «nuclear damage», and defining the concepts of
«measures of reinstatement», «preventive measures» and «reasonable measures» included
within that definition.

(2.2) The text of the present Paris Convention provides only that the nuclear operator is liable
for all damage to persons and to property, with the nature, form and extent of compensation
therefor being determined by national law. The Contracting Parties believed that there should
be greater harmonisation between them on the matter of compensable damage, and based
upon the model of the Vienna Amending Protocol, agreed to add new heads of damage to
those already set forth in Article 3 of the Convention, in the form of a new definition of
«nuclear damage». These new heads concern economic losses, costs of preventive measures
and of measures for reinstating an impaired environment, as well as certain other losses
resulting from such an impaired environment that are likely to constitute major portions of the
damage resulting from a nuclear incident. While it is true that such new heads of damage will



only be compensable «to the extent determined by the law of the competent court»', the
Contracting Parties will now, at least, be obliged to include these heads of damage in their
national law, even if only to a limited degree. The concepts of «preventive measures»” and
«measures of reinstatement» of impaired environment, both of which are included in the
definition of «nuclear damage», will be specifically defined in the revised Convention, such
measures generally being required to be «reasonable» and to be approved by the competent
national authorities for their costs to be compensable. On the other hand, the concepts of
«economic loss» and «loss of incomey, also included in the definition of «nuclear damage»,
are referred to in more general terms, allowing for greater flexibility in their interpretation.

(2.3) The definition of «nuclear damage» and its component elements, and the definition of
«nuclear incident», are identical to those found in the Vienna Amending Protocol and the
Supplementary Compensation Convention, with two exceptions: first, unlike the definition
contained in the Vienna Amending Protocol, the definition of «nuclear damage» in the Paris
Amending Protocol does not include «any other economic loss, other than any caused by the
impairment of the environment, if permitted by the general law on civil liability of the
competent courty. The Paris Convention States were simply not convinced that this head of
damage was not already covered by other heads of damage included in the definition' In
addition, there is a difference in the way in which «nuclear incident» and «preventive
measures» are defined in the Paris Amending Protocol, a difference that is explained in the
next paragraph.

(2.4) It seemed more logical that the reference to «...any occurrence...which...creates a grave
and imminent threat of causing such (nuclear) damage» which is contained in the definition of
«nuclear incident» in the Vienna Amending Protocol, be inserted into the definition of
«preventive measures» in the Paris Amending Protocol. In essence, the Contracting Parties
want to extend the scope of compensation under the Convention to the cost of «preventive
measures» taken to prevent or minimise nuclear damage where there is a grave and imminent
threat that such damage will be caused. In addition, the description of the origins of a nuclear
incident’ will, under the revised Convention, be included in the definition of «nuclear
damage», following the model used in the Vienna Amending Protocol.

(2.5) Finally, the Contracting Parties have always interpreted the notion of strict liability and
the definition of «nuclear incident» as including radioactive emissions released in the normal
course of operations of a nuclear installation or in the normal course of transport of nuclear
substances where such emissions cause nuclear damage, even though they are within
prescribed limits. They have decided, however, that this interpretation should be noted in the
Exposé des Motifs rather than in the Convention itself.

(2.6) The revised Paris-Brussels Conventions do not deal with «rumour damage» as such.
This wording refers to a situation where an incident having happened without any release of
radiation, the perceived risk of actual nuclear damage fuelled by unfair and inaccurate report
of the event may adversely affect the economy of States in the vicinity of which the event
occurred, causing for example downturn in tourism and fisheries.

Compensation of economic loss under the revised article 1 (a) vii) 3 is indeed conditioned by
the fact that this damage actually results from a release of ionising radiation. Similar
conclusions can be drawn when analysing the revised Vienna Convention and the 1997

This is a reference to the national law of the court having jurisdiction over claims for compensation arising
out of a nuclear incident.

Including the defined term «reasonable measures» which is incorporated into the definition of «preventive
measures.

Reference is made to that part of the existing definition of «nuclear incident» which reads as follows:
«..arises out of or results either from the radioactive properties....of nuclear fuel or radioactive products or
waste...inside a nuclear installationy.



Convention on Supplementary Compensation for Nuclear damage. However through the
inclusion in the definition of nuclear damage of "the costs of preventive measures and any
loss or damage caused by such measures"*, the revised Paris-Brussels Conventions address
the situation where an incident "creating a grave and imminent threat of nuclear damage" has
occurred, even where there is finally no ionising radiation emission. The revised Vienna
Convention and the CSC contain similar provisions’.

The revised Paris Convention specifies that preventive measures and consequential loss will
be taken into account to the extent determined by the law of the competent court and
establishes a set of criteria that must be satisfied for their compensation. One criterion refers
to the situation itself. The threat of nuclear damage must be grave and imminent. This should
prevent intervention on the sole basis of vague speculation that radiation might be released.
Other criteria relate to the type of preventive measures that can be compensated. These
measures can be taken by anyone and can be subject to the approval of competent authorities
if so requested by the law of the State where the measures are taken. The key criterion is the
reasonableness standard: the costs of preventive measures will only be compensated if these
measures appear to be reasonable i.e. appropriate and proportionate with respect to all
circumstances. This assessment will rest in fine with the competent court according to its
national law and the guidelines provided for by revised Article 1 a) x).

No additional guidelines are given as regard loss or damage resulting from preventive
measures. The wording of the revised Paris Convention seems sufficiently broad to cover in
particular both damage to property and economic loss. It will in fact largely depend on the law
of each Contracting Party to determine the extent to which this will be compensated. It will be
for example for this domestic legislation to determine to which extent loss of earnings such as
cancellation of resorts bookings further to an evacuation order taken by the local competent
authorities because of a grave and imminent threat of nuclear damage could be compensated.

3. Jurisdiction

(3.1) The Paris and Vienna conventions provide that, if there is a nuclear incident, liability for
damage resulting from the incident is to be attributed to the operator of the installation
involved, that the operator is liable to pay compensation without proof of fault up to a fixed
amount, and that insurance against this liability is required.

(3.2) Regarding the competent courts, many factors motivate in favour of a single competent
forum to deal with all actions against the operator arising from the same incident. Most
important is the need for a single legal mechanism to ensure that the limitation on liability is
not exceeded. Moreover, if for the same incident judgements could be rendered in the courts
of several different countries, the problem of assuring equitable distribution of compensation
might be insoluble.

(3.3) For these reasons, Article 13 of the Paris Convention provides for exclusive jurisdiction
in respect of a nuclear incident involving nuclear material :

- where an incident occurs in the territory of a Contracting State, jurisdiction lies exclusively
with the courts of that State ;

- where an incident occurs during transport outside the territory of a Contracting State, or
where the place of the nuclear incident cannot be determined with certainty, jurisdiction

See revised article 1 (a) vii) 6, ix) and x) of the Paris Convention. As for the type of nuclear damage to be
compensated under the revised Brussels Convention, article 2 of r.BC refers to the definition of nuclear
damage embodied in the Paris Convention.

See revised article I, 1 k) vi) of the revised Vienna Convention and article I (f) (vi), (h), (i), and (1) of the
CSC.



lies with the courts of the Contracting Party in whose territory the nuclear installation of
the operator liable is situated ;

- where jurisdiction would lie with the courts of more than one Contracting Party,
jurisdiction shall lie, if the nuclear incident occurred partly outside the territory of any
Contracting State and partly in the territory of a single Contracting Party, with the courts of
that Contracting Party and, in any other case, with the courts of the Contracting Party
determined, at the request of a Contracting Party concerned, by the Tribunal referred to in
article 17 of the Paris Convention, as being the most closely related to the case in question.

(3.4) Article XI of the Vienna Convention of 1963 provides for the same solutions in these
different cases. The Protocol adopted in 1997 to amend the Vienna Convention and the draft
Protocol amending Paris Convention do not modify the above provisions of articles XI and 13
of these two instruments. But they add a new provision that grants jurisdiction to the
Contracting Party in whose exclusive economic zone (EEZ) a nuclear incident has occurred,
as long as that Party has notified the depositary of the Convention of such zone prior to the
nuclear incident. If such a zone has not been established by the contracting State, this rule is
applicable in an area not exceeding the limits of an exclusive economic zone if one had been
established. This provision concerning the jurisdiction in the EEZ is only intended to address
jurisdiction over nuclear damage claims arising from a nuclear incident; it is clear that neither
the notification of such an EEZ to the depositary nor the exercise of jurisdiction pursuant the
new provision will create any right or obligation with respect to the delimitation of maritime
areas between States.

(3.5) The Convention on Supplementary Compensation for Nuclear Damage of 1997 contains
the same rules concerning the competent Courts and particularly, the provision concerning the
case of an incident in the EEZ of a Contracting Party.

(3.6) A further new provision will be incorporated into Article 13 of Paris Convention, again
modelled on the corresponding provision contained in the Vienna Amending Protocol, which
requires a Contracting Party whose courts have jurisdiction to ensure that a State may bring an
action on behalf of persons who are nationals of, or who are domiciled or resident in that State
and that any person may bring an action to enforce rights under the Convention that are
required by subrogation or assignment.

(3.7) Lastly, as in the Protocol amending the Vienna Convention, a provision of the Protocol
amending the Paris Convention implements a Steering Committee Recommendation by which
Contracting Parties are called upon to provide, in their national legislation, for a single court
to be competent to rule on compensation claims under the Convention.

4.  Liability amounts

Presently, in case of an accident occurring during a nuclear transport, the Paris convention
requires a minimum amount of 5 millions SDR due to an amendment adopted in 1982.
However, several contracting parties have introduced in their legislation an amount equivalent
to 150 millions SDR.

The revised Paris convention will provide that, the operator is liable for a minimum of 80
millions €. To cover the liability, the operator shall be required to have and maintain insurance
or other financial guarantee of this amount. The revised Vienna convention will require a
minimum of 5 millions SDR in its Article V.

In the revised Paris convention, in case of a damage exceeding 80 millions €, the state of the
liable operator shall compensate damage up to 700 millions €. In the revised Vienna
Convention, this state shall compensate up to 300 millions SDR.
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Abstract

This paper considers the application of the IAEA-sponsored 1963 Vienna Convention on Civil
Liability for Nuclear Damage to the maritime transport of radioactive materials. The paper refers also
to the regime for civil liability created by other Conventions, including the 1960 Paris Convention on
Third Party Liability in the Field of Nuclear Energy, concluded under the auspices of the OECD and
the Convention on Supplementary Compensation for Nuclear Damage, also an IAEA sponsored
Convention. The paper will primarily focus on the Vienna Convention.

1. Introduction

Ireland is neither a nuclear state nor a signatory to any of the nuclear liability Conventions. Ireland is
however a member of both the IAEA and the Nuclear Energy Agency of the OECD and, acutely
conscious of the harm that might result to its citizens in the event of a major nuclear incident, regularly
attends, and actively participates in, the meetings of these bodies and their various committees. Ireland
therefore closely monitors developments in relation to both the Paris and Vienna Conventions.

2.  International regime

There are currently two separate, but complementary, international regimes dealing with civil liability
for nuclear damage.

1960 Paris Convention

The first, in time, is based on the OECD Paris Convention of 1960 [1], to which all the West European
nuclear States are party. This Convention has been amended by protocols in 1964 and 1982. The
contracting parties have agreed a further revision protocol and, at the time of writing, it is expected
that this will be signed sometime later this year. The parties to the Paris Convention can also avail of
the 1963 Brussels Supplementary Convention, which has also been amended by protocols in 1964 and
1982, and a further revision protocol has been agreed and will also be signed later this year.
Ratification and entry into force of these revision protocols is, however, likely to take some
considerable time.

1963 Vienna Convention

The IAEA Vienna Convention [2] of 1963 affords a scheme for global participation. This Convention
has also been amended by a revision protocol in 1997 [3], which at the time of writing has not yet
entered into force. The 1997 Protocol has the effect of broadening the geographical scope of the 1963
Convention, increasing the amount of liability for the operator to 300 million Special Drawing Rights
(SDRs) (approx. US$400 million), extending the period for which claims may be brought and
providing for jurisdiction of coastal States in respect of nuclear incidents occurring in their EEZ or
equivalent maritime zones.

1988 Joint Protocol

In 1988 a Joint Protocol [4] was agreed to afford mutual recognition to the Vienna Paris Conventions.
Thus victims in a contracting party to either of the foregoing Conventions could obtain compensation
for an accident occurring in the territory of a contracting a party to the other Convention. It also



prevents conflicts of jurisdiction by ensuring that only one Convention applies to any one nuclear
accident.

1997 Convention on Supplementary Compensation

The Convention on Supplementary Compensation [5] was designed to superpose itself on the Vienna
and Paris Conventions by defining additional amounts to be provided through contributions by States
parties on the basis of installed nuclear capacity and the UN rate of assessment. States may become
signatories to the Convention on Supplementary Compensation whether or not they are parties to any
existing nuclear liability regime, provided that the national law of the State in question satisfies the
provisions of the Annex to the Supplementary Compensation Convention." In effect, a third regime of
third party nuclear liability would arise. This Convention is not yet in force.

1971 Convention relating to civil liability in the field of maritime carriage of nuclear material

This Convention was intended to address concerns arising after adoption of the Paris and Vienna
Conventions as to how liability provisions of those Conventions would interact with the considerable
body of existing law on liability for maritime carriage of goods. It provides, inter alia, that a person
otherwise liable for damage caused by a nuclear incident will be exonerated from liability if the
operator of a nuclear installation is liable for such damage under either the Paris or Vienna
Conventions or by virtue of a national law governing liability for such damage provided such law is in
all respects as favourable as either the Paris or Vienna Conventions.

3. Scheme of the conventions

It is generally acknowledged that, that for contracting parties, both the Paris and Vienna Conventions
provide a unified system of liability and recovery for compensation for damage caused by the operator
of nuclear installations. Despite variations in the details, the overall scheme of the Paris, Vienna and
Supplementary Compensation Conventions is based on the following elements:

1. Liability is strict or absolute. No proof of fault or negligence by the operator is required.

2. Liability is channeled exclusively to the operators of the nuclear installation where the incident
occurs or which has responsibility for the transported material involved in an incident. All other
persons, who may otherwise have been liable, are thereby relieved of liability for nuclear
damage arising from that incident.

3. The amount of compensation available is strictly limited. However, additional funding has been
made available by the 1963 Brussels Supplementary Convention and the 1997 Convention on
Supplementary Compensation.

4. Jurisdiction is conferred on the courts of one State only, this generally being the State where the
nuclear incident occurred.

5. Compensation will only be paid if a claim is brought against an operator within a defined
amount of time. In the case of both Convention systems, an action needs to be brought within
ten years; a period which may be increased or decreased if national legislation of the installation
State provides financial security. However, the period within which a claim must be brought is
increased to 30 years, for damage resulting in loss of life or personal injury.”

6. A system of compulsory insurance up to the prescribed limit of liability must be held by the
operator and must be guaranteed by the installation State. Additional public funds are provided
under supplementary Conventions under both the Vienna and Paris regimes.

4.  Provisions applying to the maritime transports of radioactive materials

Geographical scope and application

The 1963 Vienna Convention was silent on its geographical scope and therefore, in accordance with
the rules of international law and the Vienna Convention on the Law of Treaties, the Convention
applies only to damage occurring on the territory of contracting parties or on aircraft or shipping
registered with contracting parties. The 1997 Protocol extends the geographical application by
providing that the Convention will apply “to nuclear damage wherever suffered.” It will therefore

! Article 18(1), Supplementary Compensation Convention
* Article 6(1)i. 1963 Vienna Convention, as amended by the 1997 Protocol.



apply to the territory and maritime zones of non-contracting parties, as well as to the high seas. By
exception, an “installation State” (contracting party with a nuclear installation) can exclude damage
suffered in the territory of a non-contracting party or its maritime zones but only if the non-contracting
party has a nuclear installation on its territory or its maritime zones and does not afford equivalent
reciprocal benefits in its laws. Damage suffered in a non-nuclear non-contracting party’s territory or
maritime zones cannot be excluded.

Application to transport

Article II of the Vienna Convention, as amended by the 1997 Protocol, provides that the operator of a
nuclear installation shall be liable for nuclear damage on proof that such damage has been caused by a
nuclear incident involving nuclear material coming from or originating in or sent to his nuclear
installation unless another nuclear installation operator has assumed liability expressly in writing or
has taken charge of the nuclear material. This is a departure from the usual rules, whereby a carrier is
liable for damage to goods during the course of carriage. This was thought necessary due to the nature
of the material being carried and the fact that the expertise in relation to such material lay with the
nuclear operator. The operator is also responsible for, and has full control of, the packaging of the
material, which, because of the nature of the material, has to remain intact and sealed throughout the
duration of the carriage.

Jurisdiction

Having extended the geographical scope and application of the Convention to include, inter alia,
maritime zones, the question arose as to jurisdiction in respect of damage incurred in the EEZ. The
1982 United Nations Convention on the Law of the Sea did not regulate precisely matters relating to
the EEZ but did provide that coastal States had jurisdiction with regard to the marine environment
within their EEZ. Maritime carriage of nuclear materials frequently occurs within the EEZ of States
other than the shipping or installation State. Nevertheless, nuclear liability Conventions generally
provide that it is the courts of the State where the incident occurs which have jurisdiction, regardless of
where the damage occurs. As an exception to this rule, the 1997 Protocol provides that, if a nuclear
incident occurs within the area of the EEZ of a contracting party, or within such area were one to be
established, jurisdiction over actions concerning nuclear damage would, for the purposes of the
Convention, lie with the courts of that contracting party, subject to notification requirements.

Liability amounts

The 1963 Vienna Convention provides that liability of the operator can be limited to not less than
USS$5million for any one nuclear incident (exclusive of interest and costs). The 1997 Protocol
increases this amount to not less than 300 million Special Drawing Rights (SDRs) funded by the
operator or by the operator (not less than 150 million SDRs) and the installation State. However
contracting parties are also given the option of providing that the liability of the operator may be
limited to a transitional amount of not less than 100 million SDRs in respect of a nuclear accident for
not more than a maximum of 15 years after entry into force of the protocol. An amount lower than
100 million but not lower than 5 million SDRs may be established providing the installation State
makes up the balance in public funds.

The Paris Convention, when combined with the Brussels Supplementary Convention, currently limits
liability to 300 million SDRs. This is provided by a three tier system, the first tier being provided by
the nuclear operator’s insurance, the second being the balance up to a limit of 175 million SDRs
coming from the public funds of the installation State and the third being the balance up to 300
millions SDRs coming from a fund contributed to by all the contracting parties in accordance with an
agreed formula partly based on nuclear reactor capacity in each State. If the aggregate liability in any
one accident exceeds 300 million SDRs, it is envisaged that the national law of the installation State
will apply some form of apportionment.

The effect of the revision protocols, if they eventually enter into force, will be to raise these limits.
The revised Paris Convention will provide for a minimum operator’s liability of €700 million. The
existing minimum liability amount of 5 million SDRs for incidents arising from low risk installations
and transport of nuclear substances will be raised to €70 million and €80 million respectively. The



Brussels Convention tiers will be revised to €700 million (operator’s insurers), €1,200 million
(installation State funds) and €1,500 million (all contracting parties’ contribution).

The Supplementary Compensation Convention provides for two additional tiers of funding over and
above the basic rules in the Vienna and Paris Conventions. The first additional tier of 300 million
SDRs is to be made available by the installation State. Until September 2007 a transitional amount of
150 million SDRs may be set. The installation State is permitted, however, to exclude damage suffered
in a non-contracting State. A second tier is to be made available by all the contracting parties under a
specific formula based on installed nuclear reactor capacity in the contracting parties. This second tier
is confined to damages suffered in the territory of contracting parties or elsewhere but excluding the
territory and territorial waters of non-contracting parties. 50% of this second fund is reserved for
damage suffered outside the territory of the installation State (excluding, of course, the territory and
territorial waters of non-contracting parties).

Nuclear damage

The 1963 Vienna Convention limits the definition of nuclear damage to loss of life, any personal
injury or any loss of, or damage to, property which arises out of an incident with nuclear material,
radioactive products or waste and any other loss or damage to the extent that the law of the competent
court so provides. It was widely agreed that the definition needed broadening. The 1997 Protocol,
therefore, extended the definition to include:

a. Economic loss arising from loss of life or personal injury or damage to property, in so far as not
included already in those heads of loss or damage, if incurred by a person entitled to claim in
respect of such loss or damage.

b. Reinstatement costs of significantly impaired environment.

c. Loss of income deriving from an economic interest in any use or enjoyment of the environment
incurred as a result of significant impairment of the environment.

d. Preventative measures.

e. Any other economic loss other than that caused by impairment of the environment if permitted
by the general law of the competent court.

The Paris Convention regime is similar to the Vienna Convention regime in this respect and the
revision protocol adopts similar revised definitions with the exception of ‘e’ above, which is simply
deleted on the basis that the parties to the Paris Convention believe it was already incorporated into the
other types of damage.

5.  Weaknesses of the convention regime

There are a number of weaknesses to the current regimes established by the Vienna and Paris
Conventions that have hindered more widespread adoption of the Conventions by other States.

Current regimes

The 1997 Vienna Revision Protocol, the Revision Protocols to the Paris and Brussels Supplementary
Conventions and the Convention on Supplementary Compensation are not yet in force and will not be
so for quite some time. Accordingly the existing Conventions with all their deficiencies still stand.
Moreover, not all of the shipping States or relevant nuclear States are parties. Even with the revisions
as described above, weakness will continue to exist.

Jurisdiction

The general provision is that jurisdiction lies only with the court of the State where the nuclear
incident occurs. However, if an incident occurs outside the territory of a contracting party, liability
rests with the court of the contracting party in whose territory the nuclear installation of the nuclear
operator is located. Thus, victims in other contracting States who suffer damage are, under the
Convention, disadvantaged by not being able to pursue claims for compensation in the courts of their
own State. Differences in, law, legal systems, administrative procedures, language, location, currency,
economic and socio-political circumstances, may place additional obstacles in the way of victims. To
some extent this would be alleviated by ratification of the various revision protocols that allow
jurisdiction to reside with the contracting State in whose EEZ the incident occurs. However, this



provision will not benefit victims of an incident occurring on the high seas or in non-contracting
States.

Inadequate levels of compensation

The levels of compensation available in the Conventions that are currently in force remain inadequate
and will remain so for large-scale incidents even when the revision protocols enter into force. The
situation is not helped by the considerable widening of the definition of damage, which, while
welcome, may mean a large increase in the number of claimants. Provisions exist for priority to be
given in respect of loss of life and to personal injuries and, subject to national legislation, for States to
provide for equitable distribution. However, and while there is a limit to which this can happen, it
would appear that the amounts available for compensation to victims can in fact be reduced by virtue
of the claims for compensation of the owner of the means of transport involved in a nuclear maritime
incident.” While the Revision protocols to the Vienna Paris and Brussels Conventions extend
compensation rights to victims in non-contracting States, it may be noted that access to further
compensation funds under the Supplementary Compensation Convention is excluded in respect of the
third tier* and in respect of the second tier may, subject to obligations of that State under other
Conventions (e.g., Vienna Convention), be excluded’.

Definition of nuclear damage

Although the revision protocols have considerably widened the definition of nuclear damage, the
definitions as applied to the Conventions that are currently in force remain largely inadequate. While
the revised definitions extend to environmental damage, there still remains a very narrow definition -
not including, for example, damage to biodiversity - which does not take account of developments in
environmental protection and in environmental liability in other instruments.

In addition, there remains a lack of recognition for economic loss arising as a result of rumour damage.
Compensation provided by the Japanese Government for economic loss arising from perceived
damage in respect of the 1999 Tokai-Mura incident received mixed reactions among commentators.
This suggests that there is not a widespread acceptance that such losses ought to be compensated and a
belief that they are not covered by Convention definitions.

Scope

It would also appear that compensation in respect of environmental damage and preventative and
reinstatement measures may be confined to persons who can prove rights of ownership in respect of
the property affected. Damage suffered on non-privately owned property, such as rivers, lakes, fish
stocks, wild animals, or loss incurred by State or local authorities in taking general preventative or
reinstatement measures, may not be covered due to an inability to prove proprietorial rights, which
may be required under the law of the court of the installation State.

While it would appear that the Conventions as currently worded do not exonerate States or nuclear
operators from liability in respect of terrorist incidents, it is not clear that nuclear insurers will
continue to provide cover for such events. In the event that they will no longer provide cover for
terrorist incidents upon renewal of policies, the measures to be taken by the installation and or
shipping State merit further consideration. Such States may need to make additional arrangements to
provide the necessary cover from public funds into the future. Confirmation in the form of a
Convention provision that they will do so and that funds will be available for victims in non-
contracting and coastal States will be necessary.

Disincentive for non-nuclear State participation in conventions

The foregoing weaknesses are very strong disincentives militating against non-nuclear States
participating in the nuclear third party liability Conventions. These disincentives are now exacerbated
due to an expectation that non-nuclear States should contribute to one or other of the tiers of
compensation funding. This contribution is required even though such States do not derive any benefit

* Article IV paragraph 6 of the revised Vienna Convention
* Combined effect of Articles V and III 2 (b)
> Article I1I 2 (a)



from such activities but are nevertheless put at risk by the activities of nuclear operators and nuclear
states. This runs contrary to precedents in other Conventions and international case law, which accept
the proposition that States causing transboundary harm to victims in another State are bound to
compensate those victims®.

6. Conclusion

As the amendments to the original Vienna Convention regime are not yet in force, the 1963
Convention remains the applicable regime for civil liability in the Transport of Radioactive Materials.
The amended regime, however, remains the product of a compromise between States in whose
territories nuclear installations operate and the limited capacity of private insurance markets to fund
claims for compensation. In this respect, a number of weaknesses remain which make participation in
them unattractive for States with no nuclear installations. Such weaknesses may be ameliorated
through, inter alia, introducing unlimited liability for the installation State and ensuring the necessary
funding is in place; amendment of jurisdiction provisions to allow victims to sue through domestic
courts rather than the courts of the State in which the incident occurs; confirmation that all victims,
including those in non-nuclear and coastal States suffering loss or damage in a nuclear incident will be
fully compensated and greater clarity and broadening in scope in the definitions of damage to human
health, the environment and economic loss. As no significant claim has ever been brought under its
provisions, the capacity of the regime to fully compensate victims of a serious incident remains
completely untested.
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Abstract

This paper provides an overview of the international nuclear liability conventions and their
applicability to transport, with particular emphasis on the coverage for international shipments
already provided under the IAEA’s Vienna Convention (including the 1997 Protocol) and the
1997 Convention on Supplementary Compensation for Nuclear Damage. The paper draws
upon extensive knowledge of and experience with nuclear liability and transport matters. In
particular, the paper outlines the advantages of expanding adherence by nuclear and non-
nuclear States to the existing IAEA nuclear liability conventions. It also outlines the scope of
available supplier’s and transporter’s nuclear liability insurance.

1. Introduction

Liability for nuclear damage during transport can implicate a number of complicated legal
issues that would be simplified if more States were to join the existing nuclear liability
conventions under the auspices of the International Atomic Energy Agency (IAEA)'. States
with 57 percent of the world’s 442 operating nuclear power reactors unfortunately are not yet
parties to any nuclear liability convention®. Shipments between and among them thus are not
covered by any treaty. Harmonising nuclear liability protection and applying it to additional
international shipments would be facilitated by more countries being in treaty relations with
each other as soon as possible. Adherence to an international convention by more countries
would better protect the public and the environment, promote the open flow of nuclear
services and advanced technology, and better facilitate international transport.  The
conventions protect the public, harmonize legislation in the participating countries, and

! Many elements can bear on liability for nuclear damage during transport. These include, for example, the origin
and destination of the shipment, the type of nuclear material involved, the situs of the accident, the nature of the
damages (personal injury, property damage, environmental damage, preventive measures, etc.), the nationality and
domicile of the victims, court jurisdiction, and applicable law. For a more comprehensive discussion, see O. Brown
and N. Horbach, Liability for International Nuclear Transport: An Overview, Proceedings of OECD Nuclear
Energy Agency 1999 International Symposium on Reform of Civil Nuclear Liability, Budapest, Hungary at 237-
261.

% There currently exist at least seven such agreements that are intertwined with each other: These are the 1960 Paris
Convention on Third Party Liability in the Field of Nuclear Energy (PC), the 1963 Vienna Convention on Civil
Liability for Nuclear Damage (VC), the 1963 Brussels Supplementary Convention (BSC), the 1971 Maritime
Carriage of Nuclear Material Convention (MC), the 1988 Joint Protocol linking the Paris and Vienna Conventions
(JP), the 1997 Protocol to Amend the Vienna Convention (VP), and the 1997 Convention on Supplementary
Compensation for Nuclear Damage (CSC). Additionally, revisions of the Paris Convention and Brussels
Supplementary Convention have been in progress for about five years. The MC, or so-called “1971 Brussels
Convention, supplements both the VC and PC in relation to maritime transport, and will not apply if either the 1960
PC or the 1963 VC or applicable national law covers the nuclear damage (provided that it is not less favourable to
the victim). The MC basically retains a very narrow application confined to certain Paris States from Western
Europe (Belgium, Denmark, Finland, France, Germany, Italy, The Netherlands, Norway, Spain, and Sweden),
joined by two non-Vienna/non-Paris flag States (Liberia and Yemen), and Argentina and Gabon.
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promote the safer use of nuclear energy through their common principles: channelling of
liability, absolute liability, liability limited in amount, liability limited in time, a single
competent court to adjudicate claims, compulsory financial security, and non-discrimination
based on nationality, domicile, or residence.

The Amoco Cadiz case, while it involved oil and not nuclear materials, is illustrative of what
can occur in the case of a transport accident at sea. In 1978, Amoco Cadiz, a Liberian-
registered supertanker operated by a U.S. oil company ran aground causing a large oil spill off
France’s Brittany coast. French Government authorities and private parties brought lawsuits
in the United States to recover for oil pollution damages and cleanup costs (presumably
because they viewed American courts as providing a more favourable forum). The U.S. court
decided to apply U.S. law, despite the facts the injury occurred in French territory and both
France and Liberia were parties to the 1969 International Convention on Civil Liability for Oil
Pollution Damage (which should have made French law applicable). Fourteen years of
litigation ended in 1992 with a total award to claimants of US$ 206 million, while the limit
under the 1969 Oil Pollution Convention would have been US$ 14.6 million. If the United
States had been a party to that Convention, its provisions would have been binding on U.S.
courts under the U.S. constitutional provision that makes treaties the supreme law of the land.
The reason for this decision was that, although this Convention provides for strict liability
channelled to the ship owner, this liability is limited to an unrealistic level inappropriate to the
Amoco Cadiz pollution case. Since in respect of such an oil spill, victims succeeded in forum
shopping, the risk that they would attempt to do so and succeed seems even higher in respect
of nuclear transport accidents.

Where countries currently are in treaty relations under the VC, there are a number of explicit
provisions covering nuclear shipments between and among them. When and where it applies,
the VC contains provisions (Article II) channelling to the installation operator liability for
“nuclear damage” caused by a “nuclear incident” both at the installation itself and, in the
absence of express terms of a written contract, when such involves nuclear material coming
from, originating in or being sent to the installation. In short, under the VC, the installation
operator usually is liable for nuclear damage resulting from materials being transported to or
from its installation, unless a written contract explicitly provides otherwise. The VC further
provides the operator is not liable for nuclear damage to the means of transport upon which
the nuclear material involved was at the time of the nuclear incident’.

1997 saw significant changes in the VC and the introduction of the new CSC. The 1997 VP
and particularly the CSC were designed to increase world-wide treaty membership*. The basic

3 The 1960 PC also contains explicit transport provisions, but they are slightly different from those in the VC. In
short, again, liability in principle is imposed on the installation operator sending the nuclear substances, because
it will have the responsibility for the packaging and containment, and passes to the receiving operator upon the
assumption of liability by that operator pursuant to the express terms of a written contract or, failing such a
contractual provision, when that operator takes charge of the shipment. In the case of transport to or from
operators in States that are not Parties, special provisions apply to ensure that an operator to whom the PC

regime applies will be liable. In principle, the territorial application of the PC is limited to nuclear incidents
occurring and nuclear damage suffered in the territory of Contracting Parties, unless the legislation of the
Installation State (i.e., the Contracting Party in whose territory the nuclear installation of the operator liable is
situated) determines otherwise.

4 The 1960 PC and the 1963 BSC established a nuclear liability regime for most of Western Europe (minus
Austria, Ireland, Luxembourg, and Switzerland). The 1988 JP attempted to link the Paris and Vienna
Conventions, but the goal of a global treaty has not been met. For example, France and the United Kingdom have
not ratified the Joint Protocol, so are not in treaty relations with any VC. The United States is not eligible to join
the VC or PC, because its domestic nuclear liability law (the Price-Anderson Act) provides for economic, rather
than legal, channelling of liability to the installation operator. The United States is eligible to join the CSC, as
provide in the CSC Annex.
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transport provisions were not modified by the 1997 Protocol to Amend the Vienna
Convention. The 1997 VP, however, does contain several significant changes that will have
impacts on transport coverage when the amendments eventually enter into force. For
example, the VC’s definition of “nuclear damage” has been expanded to include certain
environmental damages, economic losses, and costs of preventive measures. These
provisions, which were incorporated into the CSC, are not in the 1960 PC. Additionally, there
are discrepancies between the 1997 Conventions and the PC in the areas of geographical
scope and court jurisdiction.

Particularly for transport activities, it is significant that the amended VC and the CSC will
apply within the EEZs of Contracting Parties. Under the 1963 VC, jurisdiction in principle
lies with the court of the Contracting Party within whose territory the nuclear incident
occurred, and, in case such incident occurred outside the territory of any Contracting Party or
the place cannot be determined, the courts of the Installation State of the operator liable will
have jurisdiction. This rule was left unchanged by earlier drafts of the 1997 Vienna Protocol,
but was supplemented with an additional rule in respect of incidents occurring in the EEZ of a
Contracting Party (in which case their courts would have jurisdiction). Because of a
controversy around the extent of jurisdiction of coastal States over types of nuclear damage
occurring in their EEZs according to the 1982 Law of the Sea (LOS) Convention, this
provision was the subject of final drafting at the IAEA Diplomatic Conference in September
1997. Since the LOS Convention provides coastal States jurisdiction with regard to the
preservation of the maritime environment of the EEZ, a compromise was made, under which
for nuclear incidents occurring in the EEZ of a Contracting Party (or, if such zone has not
been established, in an area not exceeding the limits of an EEZ were one to be established in
the future), jurisdiction will lie only with the courts of that Contracting Party. This is further
conditioned to the extent that such EEZ was notified to the Depository prior to the nuclear
incident and by a provision that the exercise of jurisdiction contrary to the 1982 LOS is not
permitted. The rules under the CSC are similar. This means that, whereas normally a nuclear
incident occurring during maritime carriage in the EEZ would render the law of the competent
court of a Contracting Party where the nuclear operator (sender or receiver of the nuclear
substances) is situated (i.e., Installation State) applicable, the VP would allow the rules of the
competent court of a coastal State to be applied to the incident occurring in its EEZ, provided
it is a Contracting Party to the VP and despite the fact that the liable operator is not situated in
its territory. In other words, it allows the liable operator to be subjected to foreign law,
potentially increasing the number of valid claims for compensation (particularly, of course, in
respect of marine environmental damage).

Under the CSC, the supplementary funds apply to nuclear damage suffered (a) in the territory
of Contracting Parties, (b) in or above their maritime areas beyond the territorial sea (i) by a
national of a Contracting Party or (ii) on board or by a ship flying the flag of a Contracting
Party, or on board or by an aircraft registered in the territory of a Contracting Party, or on or
by an artificial island, installation, or structure under the jurisdiction of a Contracting Party; or
(c) in or above EEZ or its continental shelf in connection with the exploitation or the
exploration of the natural resources. These funds may be used only if an operator of a nuclear
installation used for peaceful purposes situated in the territory of a Contracting Party to the
CSC is liable, and the courts of a Contracting Party have jurisdiction pursuant to either of the
two basic Conventions or national legislation in conformity with the Annex. Contrary to the
1997 VP, the CSC geographical scope is not extended to damage wherever suffered, since the
supplementary funds would not apply to nuclear damage in the territory of non-Contracting
State parties. Thisis not clearly stated though, since only nuclear damage suffered in or above
the territorial sea of a State not Party to the CSC is explicitly excluded, whereas a similar
phrase is not inserted with respect to damage suffered on the territory of a non-CSC Party.
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However, in defining its purpose to supplement the system of compensation, the CSC
explicitly states that it will apply to nuclear damage for which an operator is liable under the
1963 VC and 1960 PC, both of which do not impose operator’s liability for damage suffered
in non-Contracting States. This clause seems logical since non-nuclear power generating
countries would have little incentive to become a CSC Party, if damage to their nationals
would be covered regardless.

More than seventeen years already have passed since the Chernobyl accident, and more than
five years have passed since the 1997 VP and CSC were opened for signature’® [5]. Further
delay in implementing a truly international nuclear liability regime is contrary to the interests
of us all - governments, suppliers, environmentalists and potential victims alike. The CSC
represents a good opportunity for more States to enter into treaty relations with each other in
the near term. This is because a State is eligible to join the CSC if it is a member of the VC,
the PC or meets the conditions prescribed by the CSC Annex. Although the ratification of the
JP would have a similar effect (without, for example, including the United States and about
one-fourth of the world’s nuclear power plants), it does not ensure a comparable
comprehensive coverage of damages as the CSC and the VP, which do ensure the protection
of victims of environmental damage or maritime casualties occurring in the EEZ. The CSC
has been sent to the U.S. Senate for ratification (on November 15, 2002), because the U.S.
Government recognizes the benefits of treaty relations, without the necessity to change its
national nuclear liability regime in order to be eligible to join either the Vienna or Paris
Convention. Although this exception is in fact confined to the U.S. situation (and States that
can meet the requirements of the CSC Annex) the CSC also has particular benefits for
transport activities, because it covers accidents in a member’s EEZ, thereby increasing
protection for shipments by sea.

The revisions to the VC and the drafting of the CSC took eighteen sessions over five years.
The results of these deliberations were not perfect. However, instead of spending the next
several years negotiating yet another treaty specific to transportation, coastal and other States
concerned about nuclear transport should join the 1997 VC and/or CSC. This action would
much more rapidly bring about greater harmony in a larger geographical area, and thereby
bring about greater protection for potential victims of a nuclear accident.

Without greater adherence to the new VC and the CSC, any transport route is likely to be a
labyrinth of statutes and treaties not yet interpreted by the courts, and damage to the marine
environment could be left uncompensated under the 1960 PC or 1963 VC regimes. If tested in
court, this might result in a deviation from the existing rules of the Vienna and Paris
Conventions. As we said in Budapest in 1999, it would be wiser to control this a priori by
adhering to a modernised nuclear liability regime as the CSC and the VP with all the benefits
of legal certainty, rather than allowing jurisprudence to supersede (at random) the legal facts.

> As of April 2003, the revised PC and BSC had not been opened for signature.
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Abstract.

There are two separate multilateral legal regimes covering liability for loss sustained as a
result of harm incurred in incidents involving nuclear materials, including during their
transportation by sea. Efforts have been made in recent years to clarify the relationship
between them in order to develop a more coherent international regime but the situation
remains complicated, unclear and inadequate. Complicated because there are two competing
regimes with different memberships. Unclear because the scope of coverage under the two
regimes is not identical. Inadequate because they do not assure coastal states suffering
economic loss from an incident that they will not be left to bear the costs of such loss.

1. Introduction

The transportation of nuclear materials by its nature involves a risk of a release of radiation
which may cause considerable harm. The magnitude of that risk may be small (albeit less so
with the risk of terrorist action). And the relatively low risk needs to be kept in perspective so
that appropriate attention is given to prevention and, in the event of an incident, response.

But even if the risk is small, if a release does occur, the harm sustained can be substantial.
And the magnitude of this potential harm means that the perception of risk associated with an
incident can itself result in economic loss being sustained. It is because of the magnitude of
potential harm that liability regimes have been developed. For normal commercial insurance
may not be willing to cover all that harm.

This paper examines the existing multilateral framework of liability regimes and the gaps
which exist which need to be addressed and filled.

2.  Existing liability regimes
There are currently five inter-related sets of Conventions and associated instruments:

e The Paris Convention on Third Party Liability in the Field of Nuclear Energy 1960 (“the
Paris Convention”) and the Brussels Supplementary Convention 1963,

e The Vienna Convention on Civil Liability for Nuclear Damage 1963 (“the Vienna
Convention”) and the /997 Protocol to amend the Vienna Convention (“the 1997
Protocol”);

e The Convention relating to Civil Liability in the Field of Maritime Carriage of Nuclear
Material (“the 1971 Brussels Convention”);

e The Joint Protocol Relating to the Application of the Vienna Convention and the Paris
Convention 1992; and

e  The Convention for Supplementary Compensation 1997 (“the Supplementary
Convention™).
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The key elements of these various instruments are as follows:
e Liability is absolute (but with certain exceptions in the case of war and natural disaster).

e  Limitations are placed on liability, in terms of total amount and the time for bringing
claims. The more recent instruments have increased the level of these limits and also set a
tiered structure for the way in which they are met, with the first tier being channelled to
the operator of the nuclear installation, the second to the Party in whose territory the
nuclear installation causing the damage is situated, and the third tier involving
contributions by all Parties based on a formula varying according to the applicable
instrument.

e  Operators must have compulsory insurance or security corresponding to the limit of their
liability.

e There are limits placed on the territorial application of the Conventions. The Paris
Convention as amended by the Brussels Supplementary Convention applies when an
incident involving an installation in a Party causes damage in the territory of a Party, on
the high seas on a vessel or aircraft registered in a Party, or on the high seas to a national
of a Party or a vessel or aircraft registered in a Party. The Vienna Convention as amended
by the 1997 Protocol covers damage occurring anywhere, but subject to the ability to
exclude it where occurring in the territory or maritime zone of a non-Party which has a
nuclear installation and does not afford reciprocity. Also, an installation state can in its
national law exclude liability for damage in a non-Party. The Supplementary Convention
covers damage suffered in the territorial sea or EEZ of a Party, as well as aboard a ship or
aircraft registered in a Party, or suffered by a national, but excluding damage suffered in
or above the territorial sea of a non-Party. Revisions recently made to the Paris
Convention would extend the scope to include a right of compensation for victims in
countries with no nuclear installations.

e The form of damage or loss covered varies. In the Paris and Vienna Conventions, it is
limited to personal injury and property damage, but the 1997 Protocol (to the Vienna
Convention) extended this definition to include, to the extent determined by the law of
the competent court, (i) economic loss arising from covered damage, (ii) loss of income
from an economic interest as a result of impairment of the environment, (iii) the costs of
preventive measures, (iv) the cost of measures of reinstatement of impaired environment,
and (v) any other economic loss (other than caused by impairment of the environment) if
permitted by the general law on civil liability by the competent courts of a Party. The
Supplementary Convention employs the same language as the 1997 Protocol, and
recently agreed changes to the Paris Convention are along similar lines.

e Competence for actions for compensation is restricted to the courts of the Party in whose
territory (or EEZ where this is included) the accident occurred. If it occurred outside the
territory of a Party, then jurisdiction is with the courts of the Party of the responsible
Operator.

3.  Key concerns of coastal states

Coastal states past whose territory or waters vessels carrying nuclear materials pass are
concerned at the potential damage and associated economic harm that they might sustain in
the event of an incident involving any such shipment. In the Pacific region, the maritime
environment is a fragile one and also one on which many of the coastal communities depend
for their survival and livelihood. This is especially true in terms of fisheries resources, but for
many it is also true in terms of their tourism industries.
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They are also often isolated with limited resources at their disposal, including to take steps to
prevent or repair harm that might be caused by an incident involving a vessel carrying nuclear
materials.

Against this background, it is very important that the transportation of nuclear materials,
wherever it takes place, does so according to the strictest safety standards so as to reduce any
real risk of an accident or other form of incident that might result in a release of radiation. It is
important also that there be prevention mechanisms ready against the possibility of any such
accident or incident.

But there needs also to be an acceptance that, in the event that an accident or other form of
incident occurs with an actual release of radiation, or a perceived likelihood that such a
release may following such incident have occurred or yet occur, resulting in actual physical
damage to persons or property, harm to the environment of the coastal state (whether on land
or in its territorial sea or EEZ), or economic loss as a result of the perceived risk to the
environment or property, liability mechanisms to assure adequate compensation are available.
For coastal states not benefiting from the activity causing them harm are innocent victims in
such a scenario and should not be left to meet the costs.

4.  Gaps in existing regime

There are several areas in the existing liability regimes where there are serious gaps and
deficiencies from the perspective of potentially affected coastal states:

e The limited forms of economic loss covered. The early Conventions are very limited, in
that they cover only personal injury and property damage. Later Conventions cover also
economic loss as a result of such damage and loss of income from an economic interest
as a result of impairment of the environment. But none of them cover economic loss
sustained as a result of a perceived danger of harm resulting from an accident/incident,
such as irradiation of fish resources or of tourism areas, thereby threatening human
health. And they seem not to cover either more general forms of economic loss resulting
from impairment of the environment, aside from the costs of measures to reinstate the
environment.

e The lack of a single coherent liability regime. The present complicated network of
liability instruments and amendments to them, all with slightly different regimes applying
(e.g. to definition of “damage”, territorial application, compensation limits, contribution
levels by Parties, jurisdiction for pursuit of claims) and different memberships, makes it
very unattractive to coastal states to become party to them. Membership of these
Conventions by transport states is patchy, with some (e.g. Japan) not party to any of
them. And the two more recent instruments are not even yet in force. Moreover, the focus
of most of these instruments i1s much broader than the transportation of nuclear waste,
suggesting that they have been built on participation by and the interests of states using
this form of energy rather than the participation and interests of states who are merely the
innocent victims when harm actually occurs.

e The inadequacy of some of the compensation provided for as a maximum in some of the
earlier Conventions (e.g. 5 million SDRs in the Paris Convention, US$5 million in the
Vienna Convention) or possibly in the case of a very serious incident. In the case of the
1997 Protocol to the Vienna Convention, the levels of compensation will be limited if an
installation state excludes claims for damage in a non-Party.

e  The limited or non-availability in some of any compensation to non-Parties in respect of
harm sustained in their territorial sea or Exclusive Economic Zone or on their territory.
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6.

The expense for small states, with little substantive interest in these Conventions save in
relation to a possible incident, in meeting the costs associated with becoming Party and
maintaining membership.

The requirement in several of the instruments (the Brussels Supplementary Convention
and the Supplementary Convention) to contribute to funding of compensation for damage
or economic loss flowing from an activity which they do not benefit from or necessarily
themselves support — and which furthermore may not be in relation to an activity
occurring in their region. They are innocent victims. It is those that benefit from the
activity putting others at risk who should meet the consequences of the activity.

The jurisdictional limits placed on pursuing remedies. Actions are normally required to
be brought in the Party in whose territory (in some cases including the Exclusive
Economic Zone) where the incident occurred but, where the incident occurred outside its
territory, it will be brought before the courts of the responsible Operator. This would be
very expensive for coastal states.

Areas for improvement in relation to existing or new legal regimes

Development of a single comprehensive regime, so that the present serious shortcomings
of differentiated scope, coverage and membership are overcome.

A regime geared solely to the question of nuclear transportation and developed to take
account of the respective interests and concerns of transport and coastal states.

Broadening of the definition of harm and economic loss covered so that it clearly
encompasses all forms of economic loss, including that flowing from the perceived risks
when an incident of some kind occurs.

Extending the benefits of the liability regime to all who are affected by an incident,
wherever it occurs, rather than excluding or limiting protection for non-Parties.

Where coastal states are Parties, not levying them for the costs of compensation.

Establishment of a Fund built up from a levy on transportation of these materials to be
available to assist in the event of an incident occurring.

Develop mechanisms for prompt and co-ordinated response where an incident does
occur.

Other Initiatives

In advance of, and in anticipation of the possibility of, an incident, there should be:
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A commitment to consult closely concerning management of the required response to any
such incident, including responding to any perceived risks associated with it.

There should be adequate and effective response mechanisms in place to minimize the
risks of any actual harm being sustained, these then forming the basis for all possible
preventive measures needing to be taken. Coastal states have no expertise in the
management of incidents of this kind, nor the financial resources or expertise likely to be
required. The Government of the relevant transport state needs to assume early
responsibility and leadership.

Compensation commitments, e.g. through the establishment of a fund for compensation
adequate to cover all forms of economic loss (including that sustained from perceived
risks) that may be sustained.
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Abstract.

The international legal framework applicable to the liability and compensation of damage caused by a
nuclear incident has been considerably modified by the adoption, in 1997, of a Protocol amending the
1963 Vienna Convention and, in parallel, the adoption of a Convention on the Supplementary
Compensation of Nuclear Damage. In 2003, the 1960 Paris Convention and the 1963 Brussels
Convention Supplementary to the Paris Convention [were revised] with a view to substantially
upgrading the protection of potential victims of nuclear damage. Although the main objective of this
exercise of modernisation was to better cope with the consequences of serious nuclear incidents in
land-based installations, it also had the effect of making significant changes to the liability regime
applicable to the carriage of nuclear material, both domestic and international. Such changes concern
in particular the right to indemnification of victims located in non-Contracting States, the limits of
liability of the nuclear operator, including that for transport operations, the insurance arrangements for
such operations and the determination of the competent courts, notably those of coastal states affected
by an incident during maritime transport.

1. Introduction

The Chernobyl catastrophe in 1986 had devastating consequences for the then USSR but also
affected a significant number of countries across Europe. It also evidenced some serious
shortcomings in the international nuclear liability regime and, accordingly, the international
community acknowledged the need to strengthen the instruments governing the compensation
of nuclear damage and, particularly, to ensure that victims of transfrontier damage would be
entitled to such compensation. This explains why the first step was to adopt, in 1988, a Joint
Protocol' whose primary purpose was to enlarge the geographic application of the special
international nuclear liability regime through a mechanism of mutual recognition of the
protection afforded by the two international Conventions in this field.

The second step was in 1997, with the adoption of a Protocol to Amend the 1963 Vienna
Convention on Civil Liability for Nuclear Damage, as well as the opening for signature of a
new Convention on Supplementary Compensation for Nuclear Damage (CSC). While the
Vienna Convention has a world-wide character’, a comparable legal regime pre-existed in
Western Europe, based on the 1960 Paris Convention on Third Party Liability in the Field of
Nuclear Energy and the 1963 Brussels Convention Supplementary to the Paris Convention
(BSC)®. The third step of this modernisation exercise was therefore the revision of the Paris
and Brussels Conventions which completion is expected in the course of the year.

The purpose of this paper is to briefly explain the nature of the modifications brought about
by the revision of the Vienna Convention and the Paris Convention concerning the
international transport of nuclear material. It will not address the particular regime established

1. Joint Protocol relating to the application of the Vienna Convention and the Paris Convention. The Joint
Protocol entered into force on 27 April 1992. The list of Contracting Parties is set out in Annex 1 of this
paper.

2 . The list of Contracting Parties to this Convention is set in Annex 2 of this paper.

3. The list of Contracting Parties to these Conventions is set out in Annexes 3 and 4 of this paper.
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by the CSC, since that Convention is dealt with in a separate paper”. Nor shall this paper deal
with the BSC because the aim of this instrument is to provide additional public funds for the
compensation of nuclear damage under the Paris Convention and it does not contain
provisions specifically related to transport, although it applies to transport incidents as well.

The provisions of the Vienna and Paris Conventions® are intentionally very similar, although
some limited differences do exist between those Conventions, including those rules governing
transport operations. These differences which do not affect the general concordance of both
Conventions do persist after their respective revision and, in a limited number of cases, may
have actually increased, reflecting the particular intentions or concerns of the Paris
Convention countries. Such differences will be noted, as appropriate, in the course of this
presentation.

2. Liability and compensation for nuclear damage resulting from the transport of
nuclear material - the current rules

Today, the threat of a significant nuclear accident (the Conventions use the term "incident") is
mostly associated with the operation of large-scale nuclear installations such as nuclear power
reactors and accordingly, the international nuclear liability conventions are often considered
as addressing primarily this type of risk. This perception is in fact encouraged by the absence
so far of serious transport incidents in this field, a record which is, in fact, a tribute to the very
safe conditions of the transport of nuclear materials.

It should however be recalled that one of the prime motivations for originally adopting a
special nuclear liability regime was the harmonisation of national legislation and that nowhere
more than in the field of international transport operations was such harmonisation felt
desirable. Accordingly, the Conventions as presently applicable cover the transport of nuclear
material ("nuclear substances" for the Paris Convention), i.e. nuclear fuel other than natural or
depleted uranium, and radioactive products or waste. In practice, this extends to most of the
nuclear fuel cycle activities but leaves aside, however, some "front-end" operations such as
the transport of uranium which is neither enriched nor irradiated (for example, UF6), because
the hazards associated with radioactive contamination are considered relatively low in the
case of such transport. It should also be noted that the transport of radioactive sealed sources
(radioisotopes) that are designed to be used outside nuclear installations (for medical,
industrial, agricultural purposes etc) is not covered by the special regime of the Conventions,
for the same reason that the risks involved do not warrant the application of a special nuclear
liability regime.

One of the prime objectives of the Conventions is to ensure that in all circumstances, there
will be one person identified as liable for any incident. While the operator of a land-based
nuclear installation is held strictly and exclusively liable under the Conventions for any
nuclear damage originating from its installation, in the event of transport of nuclear material,
there are normally two (or more) operators concerned and one must determine how the
liability will be transferred between the sending and the receiving operators (to take a simple
case). The Conventions contain therefore detailed provisions to this effect, whether the
transfer takes place through the effective taking charge of the material or pursuant to the terms
of a written contract between the operators concerned. The carrier itself may, subject to
certain conditions, assume liability for the transport but this possibility is not widely used.

4, [See paper by Mr. Ben Mc Rae]
5. For a detailed analysis of the international nuclear liability regime, see Liability and Compensation for
Nuclear Damage - An International Overview, OECD/NEA, 1994.
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As for the operation of land-based installations, the transport of nuclear material must be
covered by insurance or other suitable forms of financial security, consistent with the
applicable limit of liability. In the case of international transport operations, the liable operator
must provide the carrier with a certificate issued by the insurer, providing all necessary details
concerning the financial cover and the material transported, including a statement by the
national competent authority that the transport is carried out under the regime of the
Conventions. The OECD Nuclear Energy Agency has established a model of such a
certificate. There are also some provisions dealing with the particular case of carriage to or
from non-Contracting States or the case of transit through the territory of Contracting Parties.

The Paris Convention provides that the financial limits applicable to transport may be
somewhat reduced by comparison with the general limit of the operator of a nuclear
installation, taking into consideration the fact that the magnitude of the damage likely to be
caused is much lower that that of a land-based installation. Another provision of the Paris
Convention which has no equivalent in the Vienna Convention provides that a Contracting
Party may subject the transit of nuclear substances through its territory to the condition that
the limit of liability of the foreign operator concerned be increased if considered insufficient,
but not above the limit applicable to national nuclear operators. In respect of carriage by sea,
this rule does not affect however the right of entry in case of distress into the port of that
Contracting Party or of innocent passage and, in the case of carriage by air, the right to fly
over or to land on its territory.

Otherwise, the general rules of the Conventions apply to the transport of nuclear material in
the same way as they apply to other activities.

3.  Nuclear liability and transport conventions

When originally adopted, it was accepted that both the Paris and Vienna Conventions needed
to preserve the application of previously concluded transport conventions dealing with
liability. This meant that in the event of an incident involving the transportation of nuclear
material, the Paris or Vienna Conventions and a transport convention, albeit not drafted with
nuclear activities in mind, might be applicable simultaneously to the issue of third party
liability. In particular, there were at the time a number of maritime liability conventions that
would apply to the carriage of nuclear material by sea. Accordingly, if there were an incident
involving nuclear material for which an operator were liable under one of the nuclear liability
conventions, and if the flag State of the vessel were party to a convention on maritime
liability, then both conventions might be applicable. Thus, the owner of the vessel might be
liable under the transport convention just as the operator would be liable under either the Paris
or Vienna Convention, each with a separate liability limit. Furthermore, courts in different
States might have jurisdiction over the incident and different national legislation might be
applicable.

Because of that legal uncertainty resulting in problems of insurance coverage of the maritime
transport of nuclear material, a Convention relating to Civil Liability in the Field of Maritime
Carriage of Nuclear Material was adopted in December 1971 under the auspices of the NEA,
the IAEA and the IMO, and came into force 15 July 1975. In the preamble to the Convention,
the purpose is declared as being to ensure that the operator of a nuclear installation will be
exclusively liable for damage caused by a nuclear incident occurring in the course of maritime
carriage of nuclear material. This effect is achieved by providing in the Convention that any
person who might be held liable for the nuclear damage in the course of maritime carriage by
virtue of an international convention or a national law is exonerated from such liability if the
operator of a nuclear installation is liable for such damage under the Paris or the Vienna
Convention, or under a national law governing nuclear liability, provided that the national law
is in all respects as favourable to the victims as Paris or Vienna.
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Exemption clauses in respect of nuclear damage, based on the principle established by the
1971 Convention, have since been included in many civil liability conventions covering
activities where nuclear material may be involved®. This is for example the case for the IMO
Convention on Liability and Compensation for Damage in Connection with the Carriage of
Dangerous Goods by Sea and the Liability Protocol to the Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes and their Disposal. An even more recent
example is the Athens Convention relating to the carriage of passengers and their luggage by
sea, as revised in November 2002.

4. The new regime

It is generally acknowledged that the most significant improvement resulting from the
revision of the Vienna and Paris Conventions is the increase in the amount of indemnities
payable after a nuclear incident. The Protocol amending the Vienna Convention established a
minimum of 300 million SDRs’ as the limit of liability of the nuclear operator, although it
allows for some attenuation of this obligation. The revised Paris Convention will bring the
minimum liability for nuclear damage to 700 million euros (EUR). The two additional layers
of contributions which can be mobilised under the revised BSC increase this amount from
EUR 700 million to EUR 1.5 billion. As will be explained infra, this increment of the
mandatory financial cover also benefits transport of nuclear material for which special rules
have been devised.

This paper will now address the modifications introduced into the Conventions which are of
particular relevance to the transport of nuclear material.

Definition of nuclear damage: environment

Although this modification does not specifically concern transport operations, it is a major
achievement of the revision exercise and is therefore worth mentioning.

It has become clear that apart from loss of life or personal injury and direct damage to
property, other economic losses, the cost of measures to reinstate an impaired environment,
the loss of income associated with an impairment of that environment, as well as the cost of
preventive measures to avoid or minimise damage are likely to constitute major portions of
the total damage caused by a nuclear incident. Considering also the need to harmonise
national compensation systems in this respect, both Conventions now explicitly provide for
the compensation of such damage.

Extension of the geographic scope of application of the conventions

The existing Paris Convention only applies where a nuclear incident occurs in the territory of
a Contracting Party and the nuclear damage is suffered there, unless the relevant national
legislation provides otherwise. The Vienna Convention does not contain such an explicitly
restrictive clause but the implementing legislation generally reserves the benefit of the nuclear
liability regime to damage suffered on national territory.

More generally, the Paris Convention is understood to apply to damage suffered in or above
maritime areas beyond the territorial sea of a Contracting Party on board a ship or an aircraft
of that Contracting Party.

The revised Vienna Convention now applies to nuclear damage wherever suffered, unless the
"Installation State"® has excluded in its legislation damage suffered in a non-Contracting State

6. On the other hand, this is still not the case for the conventions relating to carriage by air (Montreal
Convention and Protocols).

7. Special Drawing Rights of the International Monetary Fund. 1 SDR is roughly the equivalent of 1.4 USD.

8. Meaning, in relation to a Nuclear Installation, the Contracting State within whose territory that installation
is located.

22



or in any maritime zones established by a non-Contracting State. This exception, however, is
only allowed in respect of a non-Contracting State which is equipped with a nuclear
programme and does not afford equivalent reciprocal treatment. In other words, victims in
countries which do not have nuclear installations are entitled to compensation under the
revised Convention without discrimination.

The equivalent provision of the Paris Convention is drafted in a different way but it explicitly
states that it also covers nuclear damage suffered in the territory of, or in the maritime zones
established by, non-Contacting States which have no nuclear installation at the time of the
incident.

Liability amounts in respect of transport

The 1963 Vienna Convention does not provide for a particular amount of liability applicable
to transport, the liability of the nuclear operator being set at no less than 5 million US "gold
dollars". The 1960 Paris Convention, as revised in 1982, allows for the establishing of a
lower amount for transport if justified by the limited hazard associated with such transport.
The purpose of this provision is to avoid burdening the operators concerned with unjustified
insurance costs. The Contracting Parties have nonetheless committed themselves to make
available public funds, if necessary, to ensure compensation of the damage between the lower
amount and the regular amount established for nuclear operators generally. Today, in most
Paris Convention Countries, this amount is at least equivalent to 150 million SDRs and in
several cases significantly higher.

An equivalent provision has now been introduced into the Vienna Convention with a
minimum liability amount set at 5 million SDRs. When revising in turn the Paris Convention,
the original clause allowing Contracting Parties to adopt a reduced limit for transport has been
kept but there was much discussion before agreement upon the minimum level at which this
limit should be established. It was finally decided that the new amount should be no less than
EUR 80 million, which is significantly higher than the corresponding figure in the revised
Vienna Convention.

Damage to the means of transport

Damage caused to the means of transport upon which the nuclear material was at the time of
the incident can be substantial. This explains why it was originally not covered under the
Conventions, unless otherwise provided by a Contracting Party and on the condition that
compensation of such damage would not have the effect of reducing the funds available for
other nuclear damage below a given amount. The revised Vienna Convention now sets this
amount at either 150 million SDRs or any higher limit fixed by a Contracting Party in its
legislation. The corresponding amount provided by the revised Paris Convention is
EUR 80 million, an amount corresponding to the new minimum limit applicable to transport
(see above).

Insurance forum shopping

As indicated earlier in this paper, in the case of transport, the Conventions allow the consignor
and consignee operators to decide contractually between themselves who will assume liability
for the transport (often the consignor because it has been in charge of organising the
shipment). This arrangement was left untouched by the revision of the Vienna Convention.

On the other hand, during the work on the revision of the Paris Convention, it was noted that
nuclear operators located in countries whose legislation provide for relatively low liability

9. The US dollar referred to in this Convention is equivalent to its value in 1963, i.e. 35 USD per one troy
ounce of gold.
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limits for transport activities, happened to assume liability for such transport even though they
had no genuine interest in the particular operation. This practice was obviously motivated by
the advantage of paying less expensive insurance premiums and was tantamount to a type of
forum shopping. A notable consequence of such a practice, in itself already questionable, was
that the Contracting Party on whose territory the operator concerned was situated could, in the
event that the operator's financial security be insufficient to compensate the damage, be
required itself under the Convention to provide compensation as a consequence of a nuclear
incident with which it had no real connection. With a view to discouraging this practice, an
amendment has been made to the Paris Convention which will authorise the transfer of
liability from one operator to the other only if that other operator has a direct economic
interest in the nuclear material being transported.

Competent court and coastal states

The general principle in respect of the designation of the competent court in the event of a
nuclear incident is that jurisdiction lies only with the courts of the Contracting Party in whose
territory the nuclear incident occurred. However, the Paris and Vienna Conventions contain
some specific provisions applicable in the case where the incident occurred outside the
territory of Contracting Parties or when the exact place of the incident cannot be determined
with certainty, as may happen in respect of transport.

A new provision has now been inserted into each Convention with the effect of granting
jurisdiction to a Contracting Party in whose Exclusive Economic Zone (EEZ), or equivalent
area, a nuclear incident has occurred, it being understood that this provision shall not be
interpreted as permitting the exercise of jurisdiction in a manner which would be contrary to
the international law of the sea. A further clarification of this new rule, introduced in the Paris
Convention alone, is that it will not create any right or obligation, or set a precedent, with
respect to the delimitation of maritime areas between States with opposite or adjacent coasts.
In addition, when jurisdiction may belong to the courts of several Contracting Parties and the
matter is referred to the special European Nuclear Energy Tribunal, it is provided that the
competent court should be that of the Contracting Party most closely related to and affected
by the consequences of the incident.

5. Conclusion

As noted earlier, the solution whereby nuclear conventions take precedence over transport
conventions in respect of liability for damage cause by the carriage of nuclear materials is
increasingly accepted internationally as the best assurance for potential victims to be entitled
to adequate compensation.

This implies that the Paris and Vienna Conventions which already provide for a detailed
system of liability and compensation for nuclear damage suffered during transport should be
kept abreast with the evolving requirements in this field.

The modernisation of these Conventions which has just been achieved is an answer to this
challenge. Combining in particular the widening of the geographical scope, an expanded
definition of nuclear damage and increased liability limits, these Conventions will tomorrow
guarantee that a greater financial compensation will be available to cover a larger number of
victims in respect of a broader range of damage. It remains now to mobilise the efforts of the
countries concerned to bring into effect these improvements in the nearest possible future.
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1988 Joint Protocol relating to the application of the Vienna Convention and the Paris

ANNEX 1

Convention

(Entry into force 27 April 1992)

Status of ratifications, accessions, acceptance

State Date of deposit of instrument of ratification, accession, acceptance
Bulgaria 24|August 1994
Cameroon 28|October 1991
Chile 23|November (1989
Croatia 10|May 1994
Czech Republic 24|March 1994
Denmark 26|May 1989
Egypt 10[August 1989
Estonia 9(May 1994
Finland 3|October  |1994
Germany 13|June 2001
Greece 16|May 2001
Hungary 26|March 1990
Italy 31|July 1991
Latvia 15|March 1995
Lithuania 20[September |1993
Netherlands 1{August 1991
Norway 11{March 1991
Poland 23|January 1990
Romania 29|December |1992
St. Vincent & the | 18|September [2001
Gernadines
Slovakia 7|March 1995
Slovenia 27|January 1995
Sweden 27|January 1992
Ukraine 24|March 2000

25



ANNEX 2

1963 Vienna Convention on Civil Liability for Nuclear Damage

(Entry into force 12 November 1977)

Status of ratifications, accessions, successions

Date of deposit of
State instrument of ratification,
accession, acceptance

Argentina 25|April 1967
Armenia 24| August 1993
Belarus 9|February [1998
Bolivia 10|April 1968
Bosnia & 30|June 1998
Herzegovina

Brazil 26|March 1993
Bulgaria 24| August 1994
Cameroon 6(March 1964
Chile 23|November |1989
Croatia 29|September (1992
Cuba 25|October 1965

Czech Republic 24|March 1994

Egypt 5(November (1965
Estonia 9|May 1994
Hungary 28(July 1989
Latvia 15|March 1995
Lebanon 17|April 1997
Lithuania 15|September |1992
Mexico 25|April 1989
Niger 24(July 1979
Peru 26|August 1980
Philippines 15|November |1965
Poland 23(January 1990
Republic of 7(May 1998
Moldova

Romania 29|December |1992
St. Vincent & the 18(September (2001
Grenadines

Serbia & 5|February {2002
Montenegro

Slovakia 7|March 1995
Former Yug. Rep. 8[April 1994
of Macedonia

Trinidad & 31{January 1966
Tobago

Ukraine 20|September |1996

Uruguay 13[April 1999




ANNEX 3

1960 Paris Convention on Third Party Liability in the Field of Nuclear Energy

Status of ratifications or accessions

Convention (entry into

1964 Additional

1982 Protocol (entry

State force 1 April 1968) ;‘;I;f(;teo]a: IS izt}’yg gg)o lligg é‘)orce 7 October
Austria’

Belgium 3 August 1966 3 August 1966 19 September 1985
Denmark 4 September 1974 4 September 1974 16 May 1989
Finland 16 June 1972 16 June 1972 22 December 1989
France 9 March 1966 9 March 1966 6 July 1990
Germany 30 September 1975 30 September 1975 25 September 1985
Greece 12 May 1970 12 May 1970 30 May 1988
Italy 17 September 1975 17 September 1975 28 June 1985
Luxembourg*

Netherlands 28 December 1979 28 December 1979 1 August 1991
Norway 2 July 1973 2 July 1973 3 June 1986
Portugal 29 September 1977 29 September 1977 28 May 1984
Slovenia 16 October 2001 16 October 2001 16 October 2001
Spain 31 October 1961 30 April 1965 7 October 1988
Sweden 1 April 1968 1 April 1968 8 March 1983
Switzerland*

Turkey 10 October 1961 5 April 1968 21 January 1986
United Kingdom 23 February 1966 23 February 1966 19 August 1985

Austria, Luxembourg and Switzerland signed the Paris Convention upon its adoption, but have not
ratified this instrument.
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ANNEX 4

1963 Brussels Supplementary Convention

Status of ratifications or accessions

Convention and 1964

State Additional Protocol 1982 Protocol
(entry into force 4
December 1974)
Austria’
Belgium 20 August 1985 20 August 1985
Denmark 4 September 1974 10 May 1989
Finland 14 January 1977 15 January 1990
France 30 March 1966 11 July 1990
Germany 1 October 1975 25 September 1985
Italy 3 February 1976 14 June 1985
Luxembourg*
Netherlands 28 September 1979 1 August 1991
Norway 7 July 1973 13 May 1986
Slovenia 5 March 2003 5 March 2003
Spain 27 July 1966 29 September 1988
Sweden 3 April 1968 22 March 1983
Switzerland*
United Kingdom 24 March 1966 8 August 1985

Austria, Luxembourg and Switzerland signed the Paris Convention upon its adoption, but have not
ratified this instrument.
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TOWARDS A GLOBAL AND COMPREHENSIVE TAEA’S NUCLEAR LIABILITY
REGIME, IN PARTICULAR FOR NUCLEAR DAMAGE CAUSED DURING THE
TRANSPORT OF RADIOACTIVE MATERIAL

C. Azurin-Araujo

Permanent Mission of Peru to the IAEA in Vienna
Peru

Abstract.

Seventeen years ago, the Chernobyl accident demonstrated the weakness of existing international
arrangements on liability for nuclear damage. The IAEA’s liability regime was reviewed and
enhanced. However, the enhanced regime is not into force and does not have global membership.
Countries that carry substantial nuclear and related activities across the globe are not yet parties to the
international liability arrangements. The IAEA should assess the reasons that are preventing the entry
into force of a clear, more comprehensive and global nuclear liability regime.

1.  The evolution of the IAEA’s nuclear liability regime

The use of nuclear energy can be beneficial, but it may also yield risks and could have harmful
consequences over people, the environment, property and economic activities for a long time.
National borders and artificially established maritime zones offer no protection against such effects.
In order to protect the welfare of their citizens and, at the same time, facilitate the development of the
nuclear industry, governments have envisaged three interlinked sets of regulations to minimise
radiation risks and deal with their eventual harmful effects:

- Preventive safety and security regulations to minimise risks.
- Emergency preparedness and response measures to minimise the negative effects of radiation.

- Liability regulations to compensate for harmful effects and if possible reinstate things to their
previous status.

These regulations reinforce each other, in particular liability and compensation measures, which
encourage those who carry hazardous activities to comply with safety and security regulations and take
the utmost possible care to prevent incidents an react promptly to emergency situations, so as to
qualify for insurance coverage and to relieve themselves from the costs of emergency response and
legal or administrative claims.

Western European countries were the first to establish national liability legislation in order to develop
their nuclear industry, back in the 1950°s. Later, they negotiated regional liability and compensation
arrangements for nuclear damage, as embodied in the Paris Convention on Third Party Liability in the
Field of Nuclear Energy (1960)' and its 1964 and 1982 amendment protocols, as well as in the
Brussels Convention Supplementary to the Paris Convention (1963) .

Under the auspices of the Agency and entrusting it as depositary, Members States also undertook to set
up a global nuclear liability regime, through the Vienna Convention on Civil Liability for Nuclear
Damage (1963). Later, the Chernobyl accident and its ensuing transboundary effects revealed
important gaps in this instrument and triggered its review.

' The States Party are Belgium, Denmark, Finland, France, Germany, Greece, Italy, Netherlands, Norway,
Portugal, Spain Slovenia, Sweden, Turkey and the United Kingdom.

% The States Party are Belgium, Denmark, Finland, France, Germany, Italy, Netherlands, Norway, Spain, Sweden
and the United Kingdom

29



As a result, an enhanced regime was designed, which comprises the Joint Protocol that links the
Vienna and the Paris conventions (1988) was adopted, as well as the Vienna Convention Amendment
Protocol (1997), the Convention on Supplementary Compensation for Nuclear Damage (1997) and the
Optional Protocol Concerning the Compulsory Settlement of Disputes to the Vienna Convention
(1999).

2.  The enhanced liability regime under the IAEA auspices is not global and is not into
force.

The number of States adhering to the IAEA liability instrument greatly increased in the aftermath of
the Chernobyl accident. Afterwards, the status of international instruments on liability adopted under
the Agency’s auspices has not improved at the same pace as the enlargement of its membership or the
development and volume of activities carried out by the nuclear industry. Furthermore, countries that
carry out substantial nuclear and related activities, such as reprocessing and international
transportation of nuclear fuel and highly radioactive wastes are party to regional arrangements only or
to none at all, as illustrated below.

- Forty years after being adopted and twenty-six years after coming into force, the Vienna
Convention on Civil Liability for Nuclear Damage has 32 parties® and 14 signatories.

- Since there were particular arrangements concerning liability during maritime transport, the IAEA,
IMO and OECD sponsored the adoption of the 1971 Convention relating to Civil Liability in the
Field of Maritime Carriage of Nuclear Material NUCLEAR). This convention prevents the
simultaneous application to nuclear damage of certain maritime conventions dealing with ship
owners' liability. It is into force since 1975 and has 16 parties. *

- The Joint Protocol Relating to the Application of the Vienna Convention and the Paris Convention
came into force in 1992 as an attempt to combine both conventions into one expanded liability
regime. To date it has 22 signatories and 24 parties’, 9 of them linked to the Paris Convention®
and the rest to the Vienna Convention.

- The Protocol to Amend the Vienna Convention on Civil Liability for Nuclear Damage opened for
signature in 1997. Currently, it has 4 contracting States’ and 15 signatories. It needs one more
instrument of ratification, acceptance or approval to enter into force.

- The Convention on Supplementary Compensation for Nuclear Damage seeks to involve States to
provide compensation when insurance coverage does not suffice. It has only 3 contracting States®
and 13 signatories. Pursuant to Article XX.1, the Convention shall come into force following the
deposit of instruments of ratification, acceptance or approval by at least 5 States with a minimum
0f 400,000 units of installed nuclear capacity.

- The Optional Protocol Concerning the Compulsory Settlement of Disputes to the Vienna
Convention came into force in 1999. It has 2 parties’ and 4 contracting States.

3 Argentina, Armenia, Belarus, Bolivia, Bosnia and Herzegovina, Brazil, Bulgaria, Cameroon, Chile, Cuba,
Croatia, Czech Republic, Egypt, Estonia, Hungary, Israel, Latvia, Lebanon, Lithuania, Mexico, Niger, Peru,
Philippines, Poland, Republic of Moldova, Romania, Saint Vincent & the Grenadines, Slovakia, the Former
Yugoslav Republic of Macedonia, Trinidad und Tobago, Ukraine, Uruguay and Yugoslavia.

4 Argentina, Belgium, Denmark, Dominica, Finland, France, Gabon, Germany, Italy, Latvia, Liberia,
Netherlands, Norway, Spain, Sweden and Yemen.

5 Bulgaria, Cameroon, Chile, Croatia, Czech Republic, Denmark, Egypt, Estonia, Finland, Germany, Greece,
Hungary, Italy, Latvia, Lithuania, Netherlands, Norway, Poland, Romania, Saint Vincent & the Grenadines,
Slovakia, Slovenia, Sweden and Ukraine.

% Denmark, Finland, Germany, Greece, Italy, Netherlands, Norway, Slovenia and Sweden.

7 Argentina, Latvia, Morocco and Romania.

¥ Argentina, Morocco and Romania.

? Philippines and Uruguay.
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3. The process of harmonization of national and regional nuclear liability regulations should
take into account the basic principles laid out in IAEA’s enhanced nuclear liability regime.

With a view to secure effective legal protection for the victims of nuclear damage, national and
regional nuclear liability regulations should be assessed against the backdrop of these principles:

- Channelling of liability

The operator of the nuclear installation that sends or is meant to receive the radioactive material is held
liable.

- Objective or strict liability

The operator of the nuclear installation will be held liable even if he was not a fault. To obtain
compensation the victim needs to proof damage and the link between the damage and the carriage of
radioactive material for which the operator is liable.

- Absolute liability

There are few circumstances to exonerate the operator of a nuclear installation, namely armed conflict,
hostilities, civil war or insurrection. Force majeure, acts of terrorism, sabotage or theft during the
transport of radioactive material are not considered exonerating circumstances.

No discrimination of victims
Definition of nuclear damage

For liability purposes, nuclear damage is defined in a restricted manner by the Vienna Convention in
article I, paragraph 1(k), namely loss of life, personal injury, loss of or damage to property and any
other loss that the law of the competent court accepts. A broaden definition is provided in Article I1.2
of the amendment protocol, which includes economic loss arising from loss or damage to property, the
costs of measures to reinstate the environment, loss of income deriving from an economic interest in
any use or enjoyment of the impaired environment, the costs of preventive measures, further loss or
damage caused by such measures and any other economic loss if permitted by the general law on civil
liability of the competent court.

- Compulsory financial security

This should be provided by the operator in the form of third party civil insurance and eventually by the
Installation State.

- Limitation of liability

In the Vienna Convention, liability is limited to not less than US$ 5 million. Considering that
insurance coverage for nuclear installations and effects of a single international incident greatly exceed
such limit, the amended Vienna Convention sets the liability amount at not less than 300 million
Special Drawing Rights (SDRs). The Convention on Supplementary Compensation will require the
availability of additional amounts to be provided collectively by States Party, on the basis of a formula
that combines installed nuclear capacity and the UN rate of assessment.

- Limitation in time for the submission of claims

The Vienna Convention establishes that compensation rights shall be extinguished if an action is not
brought within 10 years from the date of the incident. Its amendment protocol establishes 30 years
with respect to loss of life and personal injury, and 10 years with respect to other damage.

- Discovery rule

Claims may prescribe if they are not filed within 3 years after the claimant knew or ought to have
known of the damage and of the operator liable for it.

- Determination of jurisdiction and applicable law

The applicable law is that of the court that has jurisdiction over the incident. Jurisdiction lies with the
courts of the State Party in whose territory the nuclear incident took place. If the incident happened
within the exclusive economic zone of State Party, jurisdiction lies with the courts of that Party,
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provided it has notified the Depositary of such area prior to the incident. If damage arises from an
incident during carriage of radioactive material through the high seas, jurisdiction lies with the courts
of the Installation State of the liable operator.

4.

Liability issues that require clarification, discussion and further action

The Agency is the appropriate forum to consider and assess the following issues, with a view to take
further action, as appropriate, in co-ordination with other specialised UN agencies:
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Promotional measures to make its enhanced nuclear liability regime global in scope.

The reasons that prevent the entry into force of the enhanced IAEA’s liability regime, in particular
the Supplementary Compensation Convention.

Ways for dealing with liability claims for nuclear damage that occurs during the carriage of
radioactive material that originates in and/or is sent to a non-civilian nuclear installation.

The applicability of IAEA’s regime to nuclear damage caused by a nuclear ship, since the
Convention on the Liability of Operators of Nuclear Ships (1962) is not into force.

Ways of bringing national laws and financial arrangements made by Member States into
conformity to enhanced arrangements on liability for nuclear damage.

Ways of dealing with legal and practical complications that may arise when the nuclear damage
during transport affects parties to the [AEA’s liability regime and also non-parties.

Harmonization of terms used in IJAEA documents, for instance, in the framework of the Vienna
Convention, the word “incident” appears to have been used to mean both “accidents” and “minor
events”, which is not the case in other IJAEA’s documents.

The obligation of the carrier or the operator to inform third parties about the occurrence of an
incident is not mentioned in nuclear liability instruments. Only if the carrier flies the flag of a
State Party to the IAEA’s Convention on Early Notification, he shall notify nuclear accidents but
not “incidents” or “minor events”.

The time limitation and discovery rule should not apply if the carrier or operator did not duly
notify or provide enough information about the incident.

The time limitation should not apply either to harmful effects that became to be known only after
subsequent scientific and technical developments determined their link to the incident.

The broad definition of nuclear damage, as well as important elements of the enhanced liability
regime, such as the nature, form and extent of the compensation and its equitable distribution,
should not depend on the national law of the competent court.

Pure economic loss should be considered nuclear damage, since it may occur simply because of
public perception that an area or its produce may have been affected, even without release of
radioactive material, ionising radiation or toxic reactions.

The enhanced IAEA liability regime determines that the coastal state court is competent for
liability arising from incidents in the Economic Exclusive Zone and that it should apply its
national law. However, there is a contradiction to the effects of article 6 of the Supplementary
Convention, which provides that this court will have to apply foreign laws concerning the
maximum liability of the operator.

Uniform criteria should be developed to determine when the impairment of the environment is
“not significant”. Further long-term research and evaluations should be carried in this respect, in
particular concerning delicate ecosystems and taking into account migrating habits of species in
the marine environment. Such long-term studies should take into account radiological and other
toxic and hazardous effects of nuclear fuel, radioactive materials and low and high level wastes, as
well as their cumulative effects on foodstuffs and people who consume them.

Liability limits and the capacity of certain arrangements -such as national nuclear insurance pools-
need to be appraised to determine if they could cover the damage caused by a large international
incident during the maritime transport of radioactive material. To this end, levels of insurance
coverage available in the market, the potential peril posed by different radioactive materials, the
profits made by nuclear operators and the profits made by carriers of radioactive material, should
be taken into account.
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Abstract

The Convention on Supplementary Compensation for Nuclear Damage (CSC) was negotiated under
the auspices of the International Atomic Energy Agency (IAEA) to provide the basis for a global
liability regime for dealing with nuclear incidents, including those during transportation. It contains
many features to attract broad adherence from countries that ship nuclear material (shipping states) and
countries in the vicinity of shipping routes (coastal states). These features include: exclusive
jurisdiction of member countries over incidents in their exclusive economic zones (EEZs); broad
definition of nuclear damage; and increased amounts of compensation. In addition, the CSC contains
a provision to permit adherence by the United States, which cannot adhere to either the Paris or Vienna
Convention.

1. Introduction

There is a need for broad adherence to a global regime that deals with the legal liability resulting from
a nuclear incident during the transportation of nuclear material. The lack of broad adherence to a
global liability regime creates uncertainty as to the legal consequences of a transportation nuclear
incident. For example, if a nuclear incident occurred during the transportation of nuclear material
from the United States to a country that belonged to the Paris or Vienna Convention and outside the
United States in the vicinity of a coastal state that did not belong to either the Paris or Vienna
Convention, there could be lawsuits in the United States, the recipient country and the coastal state.
While the lawsuit in the recipient country would apply the provisions of the Paris or Vienna
Convention (including those that channel legal liability exclusively to the responsible operator and that
limit the amount of liability), the lawsuits in the United States and the coastal state most likely would
apply normal tort law with no channelling of legal liability exclusively to the responsible operator and
no limit on the amount of liability.

2.  The Convention on Supplementary Compensation for Nuclear Damage (CSC)

Following many years of negotiations under the auspices of the IAEA, the CSC was adopted at a
Diplomatic Conference in 1997. The CSC provides the world community with the opportunity to deal
with liability issues related to the transport of nuclear material through a global regime that includes all
shipping and coastal states. This global regime can remove legal uncertainty as an impediment to
transportation, while guaranteeing the availability of meaningful compensation in the event of a
nuclear incident. The treatment of legal liability resulting from transportation nuclear incidents and
the assurance of adequate compensation in the event of such an incident were recognized as major
concerns during the negotiation of the CSC. Accordingly, the CSC contains many features to make it
attractive to shipping and coastal states.

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 the courts of a member country with exclusive
jurisdiction over a nuclear incident that occurs within its EEZ. The CSC is clear that this jurisdictional
rule is intended only for determining which member country's courts have jurisdiction for the purposes
of the CSC and does not permit any exercise of jurisdiction that is inconsistent with the Law of the
Sea. Although the CSC grants jurisdiction over a nuclear incident to the member country in whose
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EEZ the incident occurs, the amount of the liability is determined by the national law of the country
where the operator responsible for the shipment is located, subject to the CSC requirements on
minimal liability limits. (The CSC does not affect the ability of a country to establish the amount of
liability for a nuclear incident within its territory, including its territorial sea; a country's EEZ is not
part of its territory.).

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.

Many countries, and especially coastal states without nuclear power plants, are unwilling to enter into
treaty relations on the basis of the compensation amounts potentially available under the Paris and
Vienna Conventions. The CSC addresses these concerns by providing for a substantial increase in the
amount of guaranteed compensation for nuclear damage. First, it requires a member country to ensure
the availability of at least 150 million SDR's to compensate nuclear damage during the period prior to
September 29, 2007, and at least 300 million SDR's thereafter. Second, it supplements the
compensation available under national law through an international fund that would be more than 300
SDR's if most countries with nuclear power plants adhered to it. And third, one-half of the
international fund is reserved exclusively for transboundary damage (that is, damage outside the
country where the responsible operator is located). Finally, the CSC is a free-standing instrument
open to all countries. As a free-standing instrument, it offers a country the means to become part of the
global regime without also having to become a member of the Paris or Vienna Convention. The free-
standing nature of the CSC is important because many shipping countries and most coastal countries
are not members of the Paris or Vienna Convention. Of the ten countries with the largest amount of
nuclear power generating capacity (Canada, France, Germany, Japan, the Republic of Korea, the
Russian Federation, Sweden, Ukraine, the United Kingdom, and the United States), only half (France,
Germany, Sweden, Ukraine, and the United Kingdom) belong to either the Paris or Vienna
Convention.

The CSC makes a global regime possible by providing the basis for treaty relations among countries
that adhere to the Paris or Vienna Convention and those countries that do not adhere to either. To the
maximum extent practicable, the CSC is compatible with the Paris and Vienna Conventions, including
the basic principles of nuclear liability law set forth in these Conventions, such as (1) channelling all
legal liability for nuclear damage exclusively to the operator, (2) imposing absolute liability on the
operator, (3) granting exclusive jurisdiction to the courts of the country where a nuclear incident
occurs, and (4) limiting liability in amount and in time. Thus, countries that adhere to the Paris or
Vienna Convention can also adhere to the CSC, while other countries can adhere to the CSC if they
are willing to accept the basic principles of nuclear liability law in the context of the CSC. In addition,
the CSC takes into account the special situation of the United States whose nuclear liability national
law predates both the Paris and Vienna Conventions. Although the national law of the United States is
generally consistent with the basic principles of nuclear liability law set forth in the Paris and Vienna
Conventions, it uses a different legal theory to achieve the same practical result of making the operator
exclusively responsible for nuclear damage. This difference prevents the United States from adhering
to the Paris or Vienna Convention. The Compensation Convention addresses this situation through a
grandfather clause under which the national law of the United States is deemed to satisfy certain
requirements of the CSC. By permitting the United States to join the CSC, the grandfather clause
removes a major impediment to achieving a global regime. The United States has begun the
ratification process by submitting the CSC to the United States Senate in December 2002.’

" For a more detailed discussion, See, McRae, Ben, The Compensation Convention: Path to a Global
Regime for Dealing with Legal Liability and Compensation for Nuclear Damage, 61 Nuclear Law
Bulletin 25 (June 1998) (Nuclear Energy Agency) www.nea.fr/html/law/nlb/NLB-61/benfinal.pdf ;
See also, Gioia, Andrea, The New Provisions on Jurisdiction in the 1997 Vienna Protocol and in the
1997 Convention on Supplementary Compensation, 63 Nuclear Law Bulletin 25 (1998) (Nuclear
Energy Agency) www.nea.fr/html/law/nlb/NLB-63/gioia.pdf.
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Abstract

Two shipments of test quantities of MOX fuel to Canada from Russia and the United States
received high interest. In addition to analysis of MOX fuel, containers, accident rates in
modes, accident forces, dispersion patterns, effects of released product, emergency response
assistance plans, security considerations and reasons for the shipments, conclusions had to be
communicated to the public. The focus of this paper is on the interaction with the public.

Introduction

By the early 1990's, disarmament had resulted in approximately100 metric tons of plutonium
being removed, or identified for removal, from warheads in the United States and Russia.
Studies were conducted on what to do in order to ensure it would be difficult to return the
plutonium to use in nuclear weapons. Among the options considered was the proposal to
convert the plutonium into plutonium oxide, and blend this with uranium oxide to produce
fuel for use in nuclear reactors. This mixed oxide fuel is commonly referred to as MOX fuel.
Setting aside the questions of who would process the plutonium and develop the MOX, there
still remained the question of determining which reactors would use this weapons associated
MOX as fuel. Among the possibilities are reactors of the CANDU® (Canada Deuterium
Uranium) design. There are several of these in operation in Canada, including the National
Research Universal Research Reactor operated by the Atomic Energy of Canada Limited at
Chalk River in Ontario, Canada. Following negotiations involving several parties it was
agreed that MOX fuel samples would be prepared in each of the United States and Russia for
testing in a CANDU reactor in Chalk River. The focus of this paper is on the public's interest
in the transport of the MOX fuel samples from these two countries to Chalk River.

There were to be three shipments from each country with pairs of shipments from the two
countries arriving at approximately the same time. For consultation purposes, each shipment
was assumed to consist of 28 fuel pins containing a total of 14.5 kg of ceramic MOX fuel
pellets, of which 528 g would be plutonium oxide.

The two federal government entities with responsibility for regulating the transport of MOX
fuel are the federal department of transport, Transport Canada, and the Canadian Nuclear
Safety Commission (which at the time of the MOX shipments was named the Atomic Energy
Control Board of Canada). The role of the Canadian Nuclear Safety Commission extends
well beyond safety during transportation and the role of Transport Canada extends well
beyond safety during the transport of Class 7 materials. However, where the two overlap there
is only one Canadian program.

Transport Canada does have a mandatory emergency response assistance plan program with
respect to dangerous goods that would affect a large area, or which would require specialized
equipment and trained responders, if released. These materials include propane, chlorine and
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MOX fuel. Under this requirement, no person in Canada may offer for transport or import
into Canada such dangerous goods unless they have in place an emergency response
assistance plan that has been approved by Transport Canada.

The importer into Canada of the MOX fuel shipments would be the Atomic Energy of Canada
Limited who would in turn be regulated by the Canadian Nuclear Safety Commission and
Transport Canada. The Canadian Nuclear Safety Commission approved the container and
Transport Canada approved the emergency response assistance plan, commonly referred to as
the ERAP. It is instructive to point out that the final ERAP approved was specific to mode and
route due to the manner in which it was submitted.

This paper is not about an analysis of MOX fuel, containers, accident rates in modes, accident
forces, dispersion patterns, effects of released product, emergency response assistance plans,
or security considerations. The focus of this paper is communication with the public.

What generated the need for public involvement?

(a) Transforming weapons plutonium into spent nuclear fuel, several processes away from
nuclear weapons, is a good story to share with the public. It was decided that information
sessions would be provided to town councils by the importer, together with two other
government departments (Natural Resources Canada and the Department of Foreign Affairs
and International Trade) who would speak on the goals of the initiative. Most of these town
council meetings were also attended by Transport Canada or the Canadian Nuclear Safety
Commission, but clearly in the role of regulator, not promoter.

(b) Transport Canada advised the importer that an ERAP approval would not be granted
unless every fire department through whose zone of operation the MOX fuel would move on
the ground was offered a briefing on MOX fuel. Transport Canada offered to participate in
any such briefings.

Of the two types of sessions, fire department briefings and town council meetings, which
was the more important?

Both types of sessions were important. However, the order was important. Town council
meetings that followed fire department briefings allowed for more informed discussion.
Although there were still points of disagreements, the disagreements were more readily
understood and respected by both sides. When the town council meetings occurred first,
disagreements became frustrations as often the reasons behind them were not clear or could
not be understood. Such sessions were not satisfactory for the attendees.

How many fire departments did you brief?

The routes to be followed from the two countries were changed several times during the
evolution of the project. In the end Transport Canada, together with the importer, briefed over
75 fire departments or fire department chiefs. Transport Canada staff drove several hundred
kilometers with a Type B container secured in the back of a van to various locations.

What did a briefing consist of?

The purpose of each briefing was to let the fire department know what was expected of them
should there be an accident, and what the importer would provide through their response
team. Brought to each briefing was the 4H drum container that would be used, empty fuel
pins, mock-ups of fuel elements that fit inside the pins, a plutonium sample used for
calibration purposes and a meter for reading alpha radiation. In brief, fire departments were
asked to fight any fire resulting from a highway accident as they normally would.
Specifically, they should decide to apply water or not by assuming the MOX container was
not on board.
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What made the most impact in the sessions?

At both the town hall meetings and the fire department briefings people appeared not to really
believe that alpha radiation could be stopped by a piece of paper, until we showed them.
Answers were provided to all questions. This avoided the potential conclusion by attendees
that we did not know the answer, or, we did know the answer and were afraid to provide it.
This policy resulted in the promoting departments and the regulating departments disagreeing
in public occasionally. This was more beneficial than it sounds and was appreciated. There
was an effort made by the regulating departments to be the last people to leave each session,
to ensure all who wished, were able to ask questions. In one of the first the town hall
meetings, one person spoke up at the end of the presentations and said that he was quite
willing for the plutonium to arrive in Canada as a component of MOX rather than as a
component of a warhead. This thought was raised often. It was tempered by the observation
that such a solution would be acceptable but the other options for plutonium disposition
should be fully explored.

Did anyone object to you carrying a plutonium sample?

Yes. We had not thought it necessary to describe the sample because of its minute quantity
and because we almost immediately would illustrate the short range of alpha radiation.
However, following the first concern raised we then made clear that there were only a few
micrograms of plutonium, it was permanently fixed to the test strip, it was in the possession of
an inspector at all times, and it was intended for use in calibrating instruments.

Did you compare this quantity of MOX to other dangerous goods normally transported
in the same area?

We did not initiate this. However, in most fire department briefings the participants raised the
topic by pointing out the quantities of some products, including Class 7, which were normally
present in their areas. Comparisons made most often by participants were that the MOX
shipments posed less of a concern.

Was there anything unexpected?

Part way through the consultation process a truck loaded with 18,000 kg of an explosive
mixture of ammonium nitrate and fuel oil left the highway and caught fire. The resulting
explosion was powerful enough to shift the roadbed. As the MOX fuel was to travel on the
same highway, we calculated the shock wave effect on the container assuming the MOX fuel
transport was located next to the detonation. The impact would not result in a release of
MOX fuel. We did not calculate the effect of an impact of a projectile from such an explosion
contacting the container. Also during the consultation period a criticality accident occurred at
the Tokai nuclear fuel plant in Japan. This was raised but had no real impact.

Conclusions

The importer, the Atomic Energy of Canada Limited, developed a very sound response plan.
They had in their possession all equipment required by the plan. They trained as per the plan,
and they tested the activation and conduct of their plan. The analysis of the safety of the
container and the mode of transport in Canada was sound. It was important to not stop at this
point and simply announce that all would be done safely. The briefing of fire departments on
their role in the event of an accident was beneficial to the fire departments and thereafter
facilitated discussions with town councils. In the end there were two larger shipments
received in place of six smaller ones. One of these was from Russia and one was from the
United States. Both shipments arrived in 2000 without incident. Security was a significant
component of this project but was not the object of this paper.
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Abstract.

After getting the control of radioactive material transport in 1997, the French safety Authority (ASN)
decided to apply the INES scale to transport events, following a wide debate involving experts,
industry and the high council for nuclear safety and information (CSSIN). The French experience was
used by IAEA to develop a draft guide and IAEA asked countries to use this draft for a trial period
since the 7" TRANSSC meeting in February 2002. An EU directive or regulation for notification and
rating of transport events in EU countries is underway.

1.  Historical background

In October 1999, the emergency services were called out to an accident on the A31 motorway, near
Langres, in which a vehicle carrying hazardous goods had caught fire. It was only a few days later that
the authorities were informed that the vehicle had been carrying 900 smoke detectors equipped with
americium sources, which had been completely destroyed during the fire. This incident, which had no
radiological consequences for those involved, was rated at level 1 on the International Nuclear Event
Scale (INES). This was one of the first applications in France of this communication tool designed to
give an idea of the seriousness of a radioactive material transport incident.

In the same way as for natural phenomena such as earthquakes, wind or avalanches, France in 1987 set
up a scale measuring the degree of seriousness of nuclear-related events. The Organisation for
Economic Cooperation and Development (OECD) first of all, and then the International Atomic
Energy Agency (IAEA) made extensive use of it when putting together the INES scale.

The INES scale was internationally implemented in 1991. Following a recommendation made in
France by the high council for nuclear safety and information (CSSIN), the INES scale was adopted by
the Nuclear Safety Authority (ASN) in April 1994. This scale is now applied to all the installations
controlled by the ASN (EDF reactors, COGEMA plants, laboratories of the Atomic Energy
Commission, etc.).

However in the early 90s, the INES scale was in reality applied only to nuclear facilities and not to
transport events. This situation can perhaps be explained by the small number of transport incidents
which were actually notified to the authorities and by the absence of precise rules for use of the INES
scale in this type of incident.

The late 90s saw several significant transport-related events: contamination from spent fuel convoys
made a deep impression internationally on public opinion and the media, forcing the authorities to
react. At the same time, the authorities themselves were significantly restructured in France. The
Nuclear Safety Authority, which was already in charge of the Basic Nuclear Installations, was getting
responsibility for controlling the safe transport of radioactive materials, which was previously the role
of the ministry for transport.

Expanding the scope of its activities to include controlling the safe transport of radioactive materials,
the ASN then decided to apply the INES scale to transport events, following a wide debate bringing
together experts, industry and the high council for nuclear safety and information (CSSIN).

International interest in French experience has gradually raised the question of harmonised application
of the INES scale to transport events by the competent international authorities.
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2. New role of ASN in transport
2.1. The new assignments of the ASN

The ASN has since 12 June 1997 been responsible for controlling the safe transport of radioactive and
fissile materials for civil use under the joint authority of the ministry for industry and the ministry for
environment. This reorganisation of the authorities is part of a move to rationalise the organisation of
the State in terms of controlling nuclear safety. Initially relying on the existing jurisprudence and
organisation and with the technical support of the nuclear protection and safety institute (IPSN), the
Nuclear Safety Authority defined the new assignments and modified the organisation accordingly, to
bring it closer into line with that existing for the safety of basic nuclear installations. This change in
particular concerned informing the public about the radioactive materials transport activity.

2.2. The ASN's public information role

Under decree 93-1272 of December 1%, 1993 and confirmed by the decree 2002-255 of February 22,
2002, the Nuclear Safety Authority is responsible for proposing and organising public information
concerning nuclear safety. In the transport field, the ASN thus relied on the practices and tools which
it had used to set up regular, high-quality exchanges with the public through the media concerning
installations safety, with the watchwords being clarity and thoroughness. Prime examples are the
"transport" heading of the control review which details the authorisations issued and the incidents
which have occurred, the publication of information on the ASN's server and web site
(www.asn.gouv.fr), exchanges with the media (conferences, press releases and public reports), and the
inclusion of transport in the debates of the local information committees. Finally, the ASN decided to
apply the INES scale to transport events.

2.3. The decision to apply the INES scale to transport events

In line with the wishes of the CSSIN, the aim of the Nuclear Safety Authority was to extend
application of the INES scale to transport incidents and accidents. The criteria for application of the
INES scale to transport had to be drawn up on the basis of three objectives: ease of use, consistency
with the general principles of the INES scale and inclusion of the data and examples concerning
transport contained in its application manual, plus production of a balance of past incidents/accidents
with a view to subsequent rating.

3.  Application of INES scale to transport events
3.1. Initial studies and debate under the aegis of the CSSIN

In order to study the scope of the events to be included, the ASN asked all those involved in the
transport chain to declare events, incidents or accidents of any kind which occurred during their
transport in France. On the basis of this information, technical discussions were held with the
consignors and forwarding agents, in order to define the criteria for declaring incidents to be rated on
the INES scale. At the same time, at the instigation of the IPSN, the ASN drew up a project to apply
the INES scale to radioactive material transport events. On 15 December 1998, the president of the
CSSIN decided to create a working group in charge of examining the project produced by the ASN.
This working group consisted of CSSIN members, information and communication specialists,
environmental protection associations, operator representatives, administrations, and radioactive
material transport experts. The working group examined the INES scale project on the basis of a
number of incidents and accidents that had occurred in recent years.

Following this wide consultation, an amended version was presented at the CSSIN meeting of 24 June
1999. The Council then issued a favourable opinion regarding its application for an experimental
period of one year.

3.2. The test phase and adaptations

The experimental phase began on 1 October 1999. During the course of the following year
55 radioactive material transport incidents were rated on the INES scale. 24 of these incidents were
rated at level 1 and none was rated at a higher level. The nuclear safety authority felt that the system
adopted for the trial period led to no major problems for rating of these incidents. Nonetheless, certain
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minor adaptations were proposed in order to reinforce the clarity and consistency of the system. These
adaptations in particular concern incidents involving industrial or fissile packages, loss of radiation
sources and nonconformity with the regulations concerning documentation or reporting, along with
clarification of the level of impairment of the safety functions in the event of defence in depth being
degraded.

Evolution of the number of transport events
notified between 1997 and 2002
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Figure 1: Notified events since 1997

3.3. Application and results since 1999

During its 24 October 2000 meeting, the CSSIN examined the feedback from the experimental phase
and the amendment proposals presented by the ASN. The decision was taken to set up a working
group to deal with these two issues. This group met on 21 November 2000 and its work was presented
during the CSSIN meeting of 14 February 2001. After this meeting, the CSSIN urged the ASN to
implement the INES transport scale. On 11 April 2001, this implementation was confirmed by a
decision of the ASN. In 2001, 70 events were rated, including 18 at level 1. No incident was rated at a
higher level. In 2002, 63 events were rated, including 50 at level 0, 12 at level 1 and one was rated at
level 3 by the Swedish Authority. At the beginning of 2002, the competent Swedish authority rated a
level 3 to an air transport incident concerning an abnormally high level of irradiation for iridium-192
package sent from Sweden to the United States via France. This incident, which simultaneously
involved three countries, showed all the potential benefits of generalised international application of
the INES scale to transport.
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Figure 2: Number of transport events rated on INES in France
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The Figure 2 shows the rated incidents trend since 2000. The change in number of events rated at level
1 between 2000 and the following years is explained by a change in the criteria used to rate the events.
These new criteria are more close to the draft guide proposed by IAEA at the TRANSSC meeting on
February 2002.

The arrangement to inform the public and media is the following : all events rated at the level 1 are
systematically mentioned on the web site with a short explanation notice of what happened and which
were the consequences, and some of events rated at level 0 are also mentioned on the web site
depending of the possible interest of the public and media. With respect to IAEA, the events rated at
level 2 and higher are systematically filed to IAEA, but some events rated at a level lower are also
filed to IAEA, in particular concerning loss of source near borders.

4.  International sharing of France's experience
4.1. The ASN is sharing its experience abroad

Application of the INES scale to transport in France was transmitted for information to the foreign
safety authorities competent in the transport area and to the International Atomic Energy Agency. It
was presented in turn to the participants at the IAEA's Radioactive transport safety group (RTSG)
during the 29 September 1999 meeting in Antwerp (Belgium), on 30 March 2000 to the 32nd meeting
of the European Commission's standing working group (STWG-DG-TREN), as well as to the IAEA's
TRANSSAC Committee meeting of February 2001. These presentations led to large numbers of
comments, demonstrating the need to continue to work on this subject.

4.2  Changes to the IAEA's INES User Manual

Although the scale was not specifically designed for application to the transport of radioactive
materials in general, information about rating events occurring during transport is given as of the 1993
edition of the INES User Manual. In 2001, the IAEA and the Nuclear Energy Agency of the OECD
(NEA) published a revision of the INES User Manual, with more information about the rating of
transport incidents. The system put in place in France, for which the operating procedure is
nonetheless more detailed than the manual, takes account of these changes.

4.3. The initiative of the European Commission

In June 2001, the European Union organised a meeting for an exchange of views by the European
authorities concerning application of the INES scale to radioactive material transport events. The
European Commission consulted the Member States over the application protocol draft prepared
during this meeting. International agreement on application of the INES scale to transport is thus
probable in the medium term. During the last meeting of the Standing working group on transport in
October 2002, EU proposed a draft of a directive or a regulation for notification and rating of transport
events.

4.4. The initiative of the International Atomic Energy Agency

The document discussed at European level was forwarded to the IAEA, which recognised the need for
further development if the INES scale was to be applied to transport. The Agency therefore in
December 2001 organised a consultants meeting (CSM) to propose additions to the scale. Experts
from Belgium, France, the United Kingdom and the United States all contributed to this CSM. After
approval by the Agency, the draft guide was proposed during the TRANSSC meeting in February
2002 for a trial period. Subsequently, this information could then be included in a future revision of
the INES User Manual.

5. Conclusion

Notification and rating transport events in the INES scale are a good way to inform public and media
on what happens in transport of radioactive materials. This is also a good tool to share experience with
other countries. The French approach is now going to be proposed to other countries involved in
radioactive material transport, so that transborder harmonisation result in a better and clearer
information of the population.
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Abstract

It is important to provide appropriate information on safety to relevant coastal States in advance of
shipments of radioactive materials. This will improve mutual understanding and confidence regarding
shipments of radioactive materials, as recommended by the IAEA general conference resolution,
however it is not obligatory, and is on a voluntary basis. In addition, the information provided should
not contradict measures of physical protection and safety. Furthermore, a ship has a right to free
navigation based on the United Nations Convention on the Law of the Sea and is not obliged to give
pre-notification. However, such notification is assumed when there are special regulations such as
traffic separation schemes in internal waters or territorial sea.

1. Introduction

The notification to relevant coastal States is described in the IAEA general conference
resolution (GC (46) /RES/9) adopted in September 2002 as follows.

(1) National regulations

"10. Urges Member States shipping radioactive materials, consistent with resolution GC (45)/RES/10,
to provide, as appropriate, assurances to potentially affected States that their national regulations
accord with the Agency's Transport Regulations".

(2) Information of shipments

"11. Welcomes the practice of some shipping States and operators of providing in a timely manner
information and responses to relevant coastal States in advance of shipments for the purposes of
addressing concerns regarding safety and security, including emergency preparedness, and invites
others to do so in order to improve mutual understanding and confidence regarding shipments of
radioactive materials. The information and responses provided should in no case be contradictory to
the measures of physical protection and safety".

It is clear that it is important to provide appropriate information regarding safety to relevant
coastal States in order to improve mutual understanding and confidence regarding shipments
of radioactive materials as recommended in this resolution. However it is not obligatory, but
is on a voluntary basis. In addition, sensitive information on physical protection, such as
detailed transportation date and time or transportation route, should remain confidential, based
upon international and national law. Furthermore, a ship has the right of the free navigation
based on the United Nations Convention on the Law of the Sea (UNCLOS) and is not obliged
to give pre-notification. However, such notification is assumed when there are special
regulations such as designated or prescribed sea lanes and traffic separation schemes in
internal waters or territorial sea.

2.  Notification of the transportation

Notification covers a wide meaning, and different people will have different interests in the
notification. However, as described in the IAEA resolution mentioned above, there are three
points regarding the introduction of the IAEA Transport Regulations into national regulations,
safety information about the real transportation, and information regarding the consequences
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of an accident or an incident are the main subjects of concern in the transportation of
radioactive material. The current situations on the three points are as follows.

2.1. The status of the introduction of the IAEA regulations into national regulations and
the IAEA web page

The IAEA Transport Regulations provide consistency of regulating the safe transport of
various dangerous goods through the United Nations Economic and Social Council
(ECOSOC). When the IAEA Transport Regulations are completed, these are transferred to the
ECOSOC, and are unified with other dangerous goods as United Nations Model Regulations
(the orange book). Furthermore, the Model Regulations are transferred to the International
Maritime Organization (IMO) and the International Civil Aviation Organization (ICAO), and
becomes respectively IMO regulations (IMDG-code) and ICAO regulations after the addition
of special requirements to each transport mode. After that, these regulations are each executed
as obligatory regulations based on the International Convention for the Safety of Life at Sea
(SOLAS) and the ICAO Convention in member states. The obligatory IAEA regulations will
also be substantially executed at this point. This is described in the 2002 general conference
resolution as follows:

"3. Welcomes the fact that implementation of the 1996 edition of the Agency's Transport Regulations
became mandatory on 1 January 2002 (*) under the International Maritime Organization’s
International Maritime Dangerous Goods Code, having already become mandatory on 1 July 2001 in
respect of air shipments of radioactive materials under the International Civil Aviation Organization’s
Technical Instructions for the Safe Transport of Dangerous Goods by Air”.

(*Note: The amendments to SOLAS for making the IMDG Code mandatory were adopted in May
2002 and will take effect on 1 January 2004).

The current status of the IAEA regulations into national regulations is published on the IAEA
transport safety web page, and all member states are requested to report necessary information
on the situation in order to complete and up-to-date the information on the web page. This
situation is also described in the 2002 general conference resolution as follows:

"9. Requests the Secretariat to continue to seek regularly from each Member State data needed in order
to ensure that the information on how it regulates the transport of radioactive materials which is
published on the Agency's transport safety web page is complete and up-to-date and urges those
Member States which have not provided such data to do so expeditiously".

If each member state collaborates in providing information to the IAEA for this web page, it
will result in each person in the world easily being able to find out the status of introducing
international regulations into national regulations.

2.2. The information related to real transportation

There are many countries that are concerned not only on whether a transportation country has
introduced the IAEA regulations into national regulations, but also how the real transportation
is done.

As described in the 2002 IAEA general conference resolution, Japan, UK and France provided
safety information regarding shipments of radioactive materials between Europe and Japan to
the relevant coastal States by briefing sessions. It is not the obligatory notification system, and
is being carried out on a voluntary basis. However, it is a very useful system to improve
mutual understanding and confidence regarding shipments of radioactive materials. Safety
information, such as the safe transport regulations in three countries, INF-code requires ship
to be constructed as double hull structure based upon the INF-code of the IMO and Third
Party Liability System in the field of nuclear energy were explained at the sessions. However,
the IAEA resolution states that: "The information and responses provided should in no case be
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contradictory to the measures of physical protection and safety". Therefore, the detailed
information regarding the date and time and the transportation route where publication is
prohibited in the international or national regulations on physical protection was not included.

In addition to providing safety transportation information on a country-to-country base, a
place of broad information exchange such as this 2003 transportation conference is very
useful.

(NOTE: INF-code means the Code for the Safe Carriage of Irradiated Nuclear Fuel, Plutonium and
High-Level Radioactive Wastes in Flasks on Board)

2.3. Establishment of the INES for transportation

To facilitate communication and understanding between the nuclear community, the media
and the public on the safety significance of events at nuclear installations, the International
Nuclear Event Scale (INES) was introduced jointly by the IAEA and the OECD/NEA in
1990. However, the primary purpose of the INES was for events at nuclear installations, and
the existing structure was not always suitable for events in the transportation of radioactive
material.

Therefore, the TCM of INES National Officers provided additional guidance for rating
transport events and approved it for use on a trial basis from March 2002. After experience
and feedback of its use, full-scale implementation is planned from spring of 2004. However,
many experts point out that these additional guidelines still includes the matters that we
should be improved. It is necessary for these problems to be improved during the test trial.

Attention should be paid to the trend so that INES can be improved, and the best choice for
improving communication and understanding between the nuclear community and the public
is made.

3.  UNCLOS and the navigation right of a ship
3.1. UNCLOS

Many people have an interest in the safe transportation of radioactive material. It is the basis
of a notification issue to want to know transport safety. However, it is necessary to understand
basic structure of transport safety taken internationally in order to know whether
transportation is really safe. Therefore, it is very important to make clear who has authority
and responsibility in the transportation and whether contents of the notification are obligatory
or voluntary.

Control rights for a ship navigating the sea are divided into the rights that belong to the state
where the ship is registered (flag state) and the control rights of coastal states. In addition,
ship control rights of the coastal states are limited to the items defined in UNCLOS. UNCLOS
established basic principles on international maritime law such as "how to control or not
control a ship” about "which kind of item" at "which place".

The basic principles of UNCLOS are taken into many international conventions. For example,
the International Convention for the Safety of Life at Sea (SOLAS) established control rights
about the INF ship which was built based upon the INF-code for a ship transporting spent
fuel, high level waste and plutonium (INF material) as follows. "The inspection and survey of
ships, so far as regards the enforcement of the provision of present Regulations and the
granting of exemptions therefrom, shall be carried out by officers of the Administration (flag
state). "Every ship when in a port of another Party is subject to control by officers duly
authorized by such Government in so far as this control is directed towards verifying that the
certificates issued under Regulation 12 or Regulation 13 of Chapter 1 of the Convention are
valid."
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In UNCLOS, the sea is divided into internal waters, archipelagic waters, territorial sea,
contiguous zone, exclusive economic zone, continental shelf and high seas. Each sea area has
different legal status. These sea areas are fixed in accordance the baselines determined by
UNCLOS, but there are many detailed rules for determination of each sea area. Following
Figures show only generic concept of each sea area in the cases not including and including
the archipelagic waters.

3.1.1. The case not including the archipelagic waters

\ \ \
Land Max 12miles  \1 1 1 |
I.< ................. }I'Max 200m1;les |
Internal - Max-350mileg: = H igh'seas ................. >
Waters ax 24mids \ ) \. >

Mntivuous YExclusivd®!  Continental '
sea 1 zone 1 economic shelf 1
zone | I L

Territo

Baseline

3.1.2. The case including the archipelagic waters

"Archipelago" means a group of islands, including parts of islands, interconnecting waters
and other natural features which are so closely interrelated that such islands, waters and other
natural features form an intrinsic geographical, economic and political entity, or which
historically have been regarded as such.
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3.2. The navigation right in every sea area

Ships of all States have historically enjoyed freedom of navigation on the sea. In UNCLOS,
this historic freedom was adjusted in such a way to extend the ability of coast states to apply
regulation. The sea has been divided into many sea areas with different legal status. In each
sea area, the different navigation rights of ships and the different control rights of coast
country are carefully detailed. The convention is very important in ensuring that people know
who has responsibility and authority for the safety of the transportation.

3.2.1. Internal waters: The sovereignty of a coastal State extends to its internal waters. However,
UNCLOS provides a right of innocent passage in the newly established internal waters. (A2)

3.2.2. Territorial sea: The sovereignty of a coastal State extends to its territorial sea. However, subject
to the UNCLOS, ships of all States enjoy the right of innocent passage through the territorial sea. (A2
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& AS8). The coastal State may, where necessary for safe navigation, require foreign ships exercising
the right of innocent passage through its territorial sea to use designated or prescribed sea lanes and
traffic separation schemes. (A22)

This "passage" means navigation through the territorial sea for the purpose of:

(a) traversing that sea without entering internal waters or calling at a roadstead or port facility outside
internal waters; or

(b) proceeding to or from internal waters or a call at such roadstead or port facility. (A18)

Foreign nuclear-powered ships and ships carrying nuclear or other inherently dangerous or noxious
substances have the right of innocent passage through the territorial sea, but they shall, when
exercising the right of innocent passage, carry documents and observe special precautionary measures
established for such ships by international agreements. (A23)

3.2.3. Contiguous zone: The coastal State may exercise the control necessary to prevent infringement
of its customs, fiscal, immigration or sanitary laws and regulations within its territory or territorial sea.
(A33)

3.2.4. International straits: All ships and aircraft enjoy the right of transit passage in the straits that
were newly established as territorial sea by UNCLOS and used for international navigation. (A38)

3.2.5. Archipelagic waters: The sovereignty of an archipelagic State extends to its archipelagic waters.
But, ships of all States enjoy the right of innocent passage through archipelagic waters, in accordance
with UNCLOS. At the same time an archipelagic State may designate sea lanes and air routes there
above conformed to accepted international regulations. .

3.2.6. Exclusive economic zone: In the exclusive economic zone, the coastal State has sovereign rights
and jurisdiction only for economical items as provided in the Article 56 of UNCLOS. On the other
hand all States enjoy, subject to UNCLOS, the freedoms referred to in article 87 of navigation and
over flight (the freedoms of the high seas). In exercising their rights, " the coastal State shall have due
regard to the rights and duties of other States and shall act in a manner compatible with the provisions
of UNCLOS" and other "States shall have due regard to the rights and duties of the coastal State and
shall comply with the laws and regulations adopted by the coastal State in accordance with the
provisions of UNCLOS."

3.2.7. Continental shelf and high seas: All States enjoy, subject to UNCLOS, the freedoms referred to
in article 87 of navigation and over flight (the freedoms of the high seas).

4. Conclusion

It is important to provide appropriate information regarding safety to relevant coastal States in
order to improve mutual understanding and confidence regarding shipments of radioactive
materials. However, attention should be paid to the issues that sensitive information on
physical protection should remain confidential, and a ship has a right of the free navigation
based on the United Nations Convention on the Law of the Sea and is not obliged to give pre-
notification although such notification is assumed when there are special regulations such as
traffic separation schemes in internal waters or territorial sea. In addition to providing safety
transport information on a country-to-country base, publication on the IAEA web page about
the status of the introduction of the IAEA Transport Regulations into national regulations and
INES information on accidents or technical troubles of transportation should be compiled and
completed in future. Furthermore, a place of broad information exchange such as the 2003
transportation conference of this time is very useful. Documents and contents of argument
submitted to the transportation conference should be distributed to all [AEA member states
including non-participating states and the public broadly through the publications or the web
page of IAEA.
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THE RATIONALE OF COMMUNICATION BETWEEN STATES ABOUT
ENVIRONMENTAL IMPACT ASSESSMENTS AND NOTIFICATION PRIOR TO
SHIPMENTS OF NUCLEAR FUEL, RESIDUES AND RADIOACTIVE WASTES.

C. Azurin-Araujo
Permanent Mission of Peru to the IAEA in Vienna
Peru

Abstract

Stringent regulations, including the obligation of prior notification, already apply to the transboundary
transportation of nuclear fuel cycle material, residues and radioactive waste. However, sea carriers of
such materials are not compelled to give prior notification of shipments. An increasing number of
States, in all regions of the World, are continually voicing concerns about these shipments and have
requested to be informed, notified and consulted before they take place, as reflected in governmental
declarations, joint communiqués and various documents and decisions approved by various
international fora, including the IAEA. The widely accepted practice of notifying transboundary
movements, the right and the obligation to protect the marine ecosystem and the need to be prepared to
respond to an emergency, provide legitimacy to these requests. International rights and obligations
that respond to the “precautionary principle”, freedom of navigation and physical security can and
should be adequately balanced.

1. National, regional and international regulations governing the transboundary
movement of radioactive material contain provisions concerning previous
notification of shipments to transit and on-route States, which apply to transport
through territorial waters

The transport of hazardous nuclear and radioactive materials by land, by air and by sea became a
matter regulated by the IAEA since 1961. From 1973 onwards, the transportation of nuclear fuel
increased. In the 1990’s, the use of mixed uranium/plutonium oxide (MOX) fuel grew, as well as the
shipping of high-level radioactive waste. This met greater public attention as some countries started to
reprocess their nuclear wastes and stockpile nuclear fuel.

The ever increasing frequency and volume of dangerous cargoes by sea, especially that of nuclear fuel
and highly radioactive waste induced some countries, mainly those involved in transport and
reprocessing activities and their close inland neighbours, to swiftly adopt national and regional
regulations on the movement of such cargoes through their territories, territorial seas, exclusive
economic zones and aerospace. These regulations have consistently included provisions about the
duty of concerned States to give prior notification to and the right of transit or on-route States to
receive such prior notification.

In the framework of the IAEA, paragraphs 558 of the Regulations for the Safe Transport of
Radioactive Material establish that for each shipment of a certain type:

“... the consignor shall notify the competent authority of each country through or into which the
consignment is to be transported. This notification shall be in the hands of each competent authority
prior to the commencement of the shipment, and preferably at least 7 days in advance.”

Also, paragraph 559 of the Regulations requires, amongst other things, that the notification shall
include sufficient information to enable the identification of the package, information on the date of
shipment, the expected date of arrival and proposed routing and the names of the radioactive materials
or nuclides.

Therefore, in the case of marine transport of radioactive material through territorial seas, it is clear that
the consignor has the duty to notify the competent authorities of transit and on route States.

47



2. International arrangements and practice governing the transboundary movement of
hazardous and radioactive waste contain provisions concerning environmental impact
assessments and previous notification of shipments to transit and on-route States which
also apply to transport through territorial waters.

Article 3 of the IAEA’s Code of Practice on the International Transboundary Movement of
Radioactive Waste, adopted by the General Conference in 1990, stipulates that:

“Every State should take the appropriate steps necessary to ensure that, subject to the relevant
norms of international law, the international transboundary movement of radioactive waste takes
place only with the prior notification and consent of the sending, receiving and transit States in
accordance with their respective laws and regulations.”

Article 4.2 (f) of the Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and their Disposal, into force since 1992, requires that each Party shall:

“ Require that information about a proposed transboundary movement of hazardous wastes and
other wastes be provided to the States concerned, according to Annex V A, to state clearly the
effects of the proposed movement on human health and the environment;”

Article 27 of the IAEA’s Joint Convention on the Safety of Spent Fuel Management
and on the Safety of Radioactive Waste Management, into force since 2002, provides that:
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i. a Contracting Party which is a State of origin shall take the appropriate steps to ensure that
transboundary movement is authorized and takes place only with the prior notification and
consent of the State of destination;

ii. transboundary movement through States of transit shall be subject to those international
obligations which are relevant to the particular modes of transport utilized;

Therefore, according to international arrangements and accepted practices, consignors of radioactive
materials must carry environmental impact assessments and inform, notify and get the consent of on
route and transit States prior to any shipment through territorial waters.

3. The “precautionary principle” informs international rights and duties of States
concerning the protection of the environment during all modes of transport of radioactive
materials

As the frequency and volume of hazardous cargoes increased, countries concerned with the
preservation of the environment, developed national and regional legislation to carefully plan and
avoid activities that could be harmful for the environment, based on a customary law, later known as
the “precautionary principle”. This principle was conceptualised during the 1992 United Nations
Conference on Environment and Development, also known as Agenda 21, which adopted the Rio
Declaration on Environment and Development. Principle 15 of this Declaration states that:

“In order to protect the environment, the precautionary approach shall be widely applied by
States according to their capabilities. Where there are threats of serious or irreversible damage,
lack of full scientific certainty shall not be used as a reason for postponing cost-effective
measures to prevent environmental degradation.”

The precautionary principle informs environmental and sustainable development arrangements within
the UN and other regional fora, including the European Commission, and has gained rapid and
universal acceptation as a most relevant norm of International Law. Nowadays, it is not contended
that States have both, the duty to protect the environment, as well as the right to request that other
States do not disregard this obligation by acting within their borders or outside them in such a way as
to cause damage to other States’ environment and the world’s environment as a whole.
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4. Environmental impact assessments for transport through the exclusive economic zone and
the high seas are in tune with the UN Convention on the Law of the Sea (UNCLOS) since
the exercise of the freedom of navigation should take into account rights and duties of
coastal States, as well as the interests of mankind in the Area

Article 58, paragraph 3, of UNCLOS, which has become customary law, provides that:

In exercising their rights and performing their duties under this Convention in the exclusive
economic zone, States shall have due regard to the rights and duties of the coastal State and shall
comply with the laws and regulations adopted by the coastal State in accordance with the
provisions of this Convention and other rules of international law in so far as they are not
incompatible with this Part.

In respect to freedom of the high seas, article 87, paragraph 2, UNCLOS establishes that:

These freedoms shall be exercised by all States with due regard for the interests of other States
in their exercise of the freedom of the high seas, and also with due regard for the rights under
this Convention with respect to activities in the Area”.

Also, article 300 of UNCLOS determines that:

States Parties shall fulfil in good faith the obligations assumed under this Convention and shall
exercise the rights, jurisdiction and freedoms recognized in this Convention in a manner which
would not constitute an abuse of right.

Furthermore, article 204, paragraph 2, and article 206 of UNCLOS state that:

In particular, States shall keep under surveillance the effects of any activities which they permit
or in which they engage in order to determine whether these activities are likely to pollute the
marine environment.

When States have reasonable grounds for believing that planned activities under their
jurisdiction or control may cause substantial pollution of or significant and harmful changes to
the marine environment, they shall, as far as practicable, assess the potential effects of such
activities on the marine environment and shall communicate reports of the results of such
assessments in the manner provided in article 205.

UNCLOS establishes that Coastal States have the duty to protect living resources in the exclusive
economic zone the marine environment and the right enjoy resources in their exclusive economic zone.
At the same time, article 192 mentions that “all States have the obligation to protect and preserve the
marine environment”, whilst article 94 stipulates that “the flag State have the duty to prevent, reduce
and control marine pollution”.

Therefore, considering that a nuclear incident during transport of radioactive material could cause
radiological and toxic damage in the exclusive economic zone or the Area located below the high seas
and based on the “precautionary principle”, environmental treaties, the Basel Convention and
UNCLOS, the national laws of Coastal and Flag States could require consignors engaged in the
maritime transport of radioactive material to prepare environmental impact assessments about long
term effects of an accidental release of radioactive material along maritime routes.

These assessments should take into account climatic conditions, existing ecosystems, marine tides and
other relevant circumstances that prevail along the transportation route that carriers use. Also, for
transparency and credibility reasons, these measures should be carried our by independent experts,
with the concourse of the Agency, the Authority of the Area and specialised Un Agencies, keeping
close communication with the competent authorities of transit and on route States, who should have
the opportunity to contest matters that are not substantiated in the light of the existing technical and
scientific knowledge.
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5. Prior notification of shipments is a legitimate request of coastal states to protect their
rights and perform adequately their duties according to UNCLOS and environmental
arrangements and does not imply per se a threat to security

Article 98, paragraph 2, of the UN Convention on the Law of the Sea requires that

Every coastal State shall promote the establishment, operation and maintenance of an adequate
and effective search and rescue service regarding safety on and over the sea and, where
circumstances so require, by way of mutual regional arrangements cooperate with neighbouring
States for this purpose.

Also, article 199 of the Convention, requires that in cases of imminent or actual damage to the marine
environment:

States in the area affected, in accordance with their capabilities, and the competent international
organizations shall cooperate, to the extent possible, in eliminating the effects of pollution and
preventing or minimizing the damage. To this end, States shall jointly develop and promote
contingency plans for responding to pollution incidents in the marine environment.

In order to be adequately prepared to comply those obligations, Flag States and Coastal States should
co-ordinate emergency and contingency plans. To this effect, Coastal States should be opportunely
notified of consignments of radioactive materials that will be transported through their territorial
waters, contiguous zone, exclusive economic zone, straits, archipielagic waters and above their
continental shell. They should also be informed of shipments through the high seas along their
exclusive economic zone, since the delicate marine ecosystem and migrating habits of marine species
could be affected by radiological and toxic damage arising during the transport of radioactive material.

The information that Coastal States require to be prepared and respond to an emergency involving
radioactive material include, inter alia, the designation and physical description of the material,
including its composition and hazardous characteristics, information on any special handling
requirements, estimated weight and volume, type of packing, contingency and emergency provisions
envisaged by the carrier in case of an accident, the weight and volume of the cargo, the projected dates
when the expected shipment will pass through, along or above such areas, the proposed itinerary, as
well as details concerning insurance to cover the costs of preventive and clearance measures.

In respect to the high seas, considering that they are above the Area, which has the status of common
heritage of mankind and have been placed under the care of the Authority, the latter should also
receive prior notification of shipments of radioactive material, to be able to monitor any possible
damage to the Area and its resources, which may arise during the transport of such material.

The competent authorities of Coastal States as well as the Authority of the Area under UNCLOS,
should be notified, through official channels and —if necessary- following agreed procedures to secure
the confidentiality of the information. Prior notification is already an accepted practice concerning
transboundary movement of nuclear and hazardous materials and waste, which has so far not
endangered the safety or security of consignments, even though most transboundary carriage is made
mainly through land and train, where risks could be greater than through any other modes of transport.

Finally, as stated in IAEA’s Code of Practice on the International Transboundary Movement of
Radioactive Waste, “policies and criteria for radiation protection of populations outside national
borders from releases of radioactive substances should not be less stringent than those for the
population within the country of release”. In the case of internal and transboundary carriage,
protective measures consider prior notification. Therefore, prior notification should also be given for
international transport of radioactive material.
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INTERGOVERNMENTAL COORDINATION AND COMMUNICATION ON
UNITED STATES DEPARTMENT OF ENERGY SPENT FUEL SHIPMENTS:
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J.A. Holm

U. S. Department of Energy, P. O. Box 5400,
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Abstract

In response to the intense public concern and wide-spread interest in transportation of radioactive
materials, the United States Department of Energy (DOE) developed programs that focused on
important opinion leader groups and standardized processes that engaged representatives of
governmental bodies (state, tribal and local governments and other federal agencies) in shipment
planning. The state and federal participants represented agencies with responsibilities for
transportation regulation, law enforcement, or public health and safety. Because of the involvement of
these partners, DOE has been successful in meeting its program commitments. The processes included
development of transportation, security and communications plans which outlined the responsibilities
of the DOE, its carriers, the state and tribal government agencies and other federal agencies, such as
the Nuclear Regulatory Commission and the Department of Transportation.

1. Introduction

The U.S. DOE has safely shipped radioactive materials for over 50 years. In the early years,
shipments were conducted without public knowledge or interest. However, beginning in the
1960’s and 1970’s, as the U.S. embarked on programs to identify permanent sites for disposal
of waste from defence processes and from commercial nuclear reactors, public attention began
to focus on transportation of radioactive materials, particularly wastes. This was parallel to
the interest in other kinds of waste disposal issues, including municipal and hazardous wastes.
The advent of the National Environmental Policy Act' and its provisions for public disclosure
and comment on governmental actions also highlighted interest of the public in these issues.
Several key policy decisions, including the reinstatement of the U. S. non-proliferation policy,
ending spent fuel reprocessing, and national searches for permanent deep geological
repositories for defence and commercial radioactive waste along with the associated public
involvement activities for actions related to clean-up of contaminated sites, created an
environment for public debate about transportation of radioactive materials.

2. Program description

DOE based its program to co-ordinate with state, tribal and local governments on risk
communication and public policy theories developed by Peter Sandman, who initiated a series
of policy papers for the Environmental Protection Agency in the 1980°s. His work, along
with Vince Covello, Hank Jenkins-Smith and other academic risk communication experts,
proposed that the public, in a democracy, has a right to know what actions its government is
taking and how those actions could impact their health and safety. When the government
does not inform its citizens about its actions so they can be engaged in understanding those
actions, they then will oppose the action until the government addresses their concerns and
issues. Another premise is that not everyone wants to be involved, but there is a range of

! National Environmental Policy Act, 1970.
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interest in an issue from general information to active involvement. Sandman suggests that the
responsible agency needs to understand what level of interest exists, who has the interest, and
build programs to address those interests and concerns.

The DOE conducted public surveys from 1994 to 1996 to gain understanding on how the
public received information about radioactive materials transportation, what kind of
information was needed and who was trusted to successfully manage transportation. At the
same time, DOE established relationships with states through four regional state associations
and with other key participant associations through a national working group, the
Transportation External Co-ordination Working Group. The findings from those national and
regional surveys confirmed the approach of working with state and local fire, police and state
policy agencies on planning for DOE shipments. The findings also indicated the need for
development of partnerships to provide information to the media and the public, because DOE
was not the most credible agency with the general public at that time. Another finding of the
research is that certain individuals are influencers of opinion and understanding and that they
are critical to successfully informing others about an issue. The notion of “informed consent”
has been useful to understand that government agencies are responsible for their programs and
actions and cannot give those responsibilities away. Citizens will allow government officials
to make decisions if they feel their issues have been considered and if they are provided good
information about why an action such as a shipment of spent fuel is needed, what the impacts
are from the shipment, and who at the state or local level is prepared to assist in the event of
an accident or incident.

In response to public concern and in order to continue to ship radioactive materials to meet its
treaty and clean-up commitments, DOE developed a three-tier program which includes:

(a) identification of which groups and stakeholders need to be involved in direct
discussions about transportation activities and planning,

(b) development of information materials and activities to assist in informing the public,
and

(c) maintenance of two forums for resolution of specific kinds of issues: the
Transportation External Co-ordination Working Group and four State Regional
Associations.

2.1. Transportation External Co-ordination Working Group

The Transportation External Co-ordination Working Group (TEC) was formed in 1992 by the
DOE Civilian Radioactive Waste and Environmental Management programs. The goal was to
develop a Department-wide approach to transportation emergency preparedness and to
identify and resolve key transportation operational and policy issues. TEC is a forum with
"membership" from associations of state, tribal and local governments, industry, professional
and technical groups, and all the major DOE program offices. Other federal agencies,
including the Department of Transportation, the Federal Emergency Management Agency,
Nuclear Regulatory Commission and Environmental Protection Agencies also participate. The
group meets twice a year. The first few years of the working group involved an exchange of
ideas and clarification of issues, which allowed the group to learn about the concerns of the
various participants. After a formal evaluation, the TEC developed Topic Groups, which
focused on specific issues of importance to the group or to the DOE. The Topic Groups
identify issue-focused work products, such as training materials for transportation emergency
preparedness or comparisons of regulatory structures for transportation modes, develop or
research the issue and present the result to the whole TEC Working Group. The product is
then provided to a DOE Executive group to review and either adopt the findings and develop
new policy or change a program approach. Topic Groups sunset (adjourn) after the product is
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developed. The TEC evaluation identified seven TEC Key Achievements, prioritized by DOE
and TEC. The most highly valued outcomes of the TEC process were:

(a) Dialogue and communication;

(b) Product development and program impact;

(c) Relationships, interactions, and networking;

(d) Better understanding and increased trust of DOE;

(¢) Increased understanding and awareness of other organizations’ viewpoints; and
(f)  Provision of information.

Key outcomes or products from the TEC include:

General Glossary of Transportation Terms, Paper on Routing of Radioactive Material used as the
basis for the DOE Transportation Protocols, Investigation of Rail Regulation and Roles and
Responsibilities of States and Tribes, Comparison of CVSA Inspection Procedures to Rail
Regulations and WIPP Program Procedures, Summary of Q & A's on Transportation from selected
DOE EIS's, Risk Communication Bibliography, Key Safety Messages for Use in DOE Information
Materials, Training Modules on Radioactive Materials Response for First Responders, Merged
Training Program with WIPP/STEP courses, Development of a Consolidated Transportation Grant
for DOE shipments, Review of the NTP Web page, resulting in a significant revision currently
underway, and a Lessons Learned Document on Tribal Interaction with State and Federal
Organizations.

2.2. Shipment planning with state and tribal government officials

DOE also maintains a program activity that focuses on co-ordination and planning with state
and tribal governments which have responsibilities for public health and safety and for
enforcement of transportation rules and regulations for commercial carriers on the highway.
DOE engages with states by funding and support to various regional state groups (the Western
Governors’ Association, the Southern States Energy Board, and the Midwestern Office and
the North-Eastern Regional Office of the Council of State Governments) and a with
professional association of state highway safety enforcement officers, the Commercial
Vehicle Safety Alliance. These groups participate in operational planning for radioactive
materials shipping campaigns, particularly high-visibility shipments like spent fuel, across
the various states and regions. The participants in four regional state organizations include
state agency staff, appointed by the governor of the state, and state legislators. The agencies
represented include state law enforcement, emergency management, environmental and
regulatory, transportation, radiological health and direct policy staff to the governors.

The groups meet at least twice a year with DOE Headquarters policy staff and senior
managers and with program staff from sites planning to ship through the various states. The
meetings are used for information exchange, co-ordination and review of specific
transportation plans that are prepared for spent fuel or other high-visibility shipments. Other
federal agencies with a role in transportation, including the Department of Transportation, the
Nuclear Regulatory Commission and Federal Emergency Management Agency also
participate. The major outcome of the meetings is familiarity among all parties at the federal,
state and tribal government levels about who is responsible for shipments, agreements about
the operational component of the transportation plan, including routes, security provisions,
emergency preparedness, communications and points of contact at the state an federal
agencies. Tribal government officials also participate, when appropriate; however, direct
interaction with tribes affected by DOE shipments also occurs. The transportation plans
provide the basis for shipping and identifies all the appropriate contacts at state, tribal, and
federal agencies should an emergency or unplanned event occur.
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Various protocols for information and planning are agreed upon through the development of
transportation plans, based on a standardized DOE policy that was developed through the
TEC forum process. These protocols include guidance on transportation planning, pre-
notification, emergency preparedness, safe harbour/safe parking, routing, satellite tracking,
emergency notifications and public information for all DOE program shipments, including the
national security shipments.

Recent Examples of Shipment Planning: Two recent examples of the benefits of this kind of
close working relationship include the West Valley shipment of spent fuel from New York to
Idaho and ongoing foreign fuel shipments to the U. S. In the case of the West Valley rail
shipment, extensive planning for the shipment was conducted with States and Indian Tribes
along the routes. The States provided alternative route suggestions, co-ordinated training and
prepared their own agency and policy staff for the shipment. At the same time, a co-ordinated
effort to challenge spent fuel shipments was underway by an environmental group. The group
went along the corridor expressing great concern and challenging the safety of the shipment.
The state officials along the corridor were able to answer the questions from the media and
from local elected officials about the shipment’s safety, to describe how the federal
government had involved the states and explain how well prepared the states were through
their training and co-ordination with local fire and police responders along the routes. This
support from the state officials helped dispel the misinformation being presented by the anti-
nuclear organization.

The second example is the ongoing planning and shipments conducted under the DOE
Foreign Fuel program. The Foreign Research Reactor (FRR) Spent Fuel Program supports
the non-proliferation policy of the United States by returning highly enriched uranium fuels to
the United States from its treaty partners around the world. In the United States, state
involvement is routine and shipments have become a non-event because of extensive work up
front to involve them in the planning, training and co-ordination of information about the
shipments. In addition, the DOE shipper prepared detailed plans that identified proposed
routes, outlined the approach to the shipments and engaged the rail and highway carriers
before discussions with the states began. The systematic and detailed approach to FRR
shipments illustrated to the states and tribes that DOE was capable of handling those
shipments and clearly outlined DOE, carrier, and state and tribal government responsibilities
in advance. The principle of no surprises was well in place for these shipments and continues.

As a result of a comprehensive approach to developing partnerships with state and federal
officials outside the DOE, preparing transportation, communications, emergency and security
plans in conjunction with state and tribal officials and having clearly defined goals and
objectives regarding why and how spent fuel shipments would occur, DOE has been
successful in shipping on average about 30 spent fuel casks per year since 1994.
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Abstract

The U.S. Department of Energy’s Office of Civilian Radioactive Waste Management (OCRWM) has
been engaged in designing a comprehensive system for the shipment of civilian spent nuclear fuel and
high-level radioactive waste for many years. Now that Yucca Mountain, Nevada, has been approved
for development as the site for the Nation’s first geologic repository, a comprehensive approach to risk
management for the transportation program is timely and appropriate. This paper briefly describes the
approach OCRWM will take to ensure that it develops a transportation risk management program that
is effective in addressing the potential risks to the program and is also inclusive of and transparent to
its stakeholders. Presented by Error! Unknown document property name.

1. Introduction

In the years since passage of the Nuclear Waste Policy Act in 1982, the Department of
Energy’s Office of Civilian Radioactive Waste Management (OCRWM) has studied
environmental, health and safety risks that may be involved in transporting spent nuclear fuel
and high-level radioactive waste. Now that one site, Yucca Mountain, Nevada, has been
approved for development as the Nation’s first geologic repository, OCRWM will develop a
comprehensive approach to risk management for the transportation program.

To address the full range of creating, managing and operating a transportation program of the
size and complexity of OCRWM’s mission, consideration must be given to multiple sources
of risk. Definitions of risk abound. Often these definitions are dependent upon the discipline
of the definer. For example, scientists frequently define risk quantitatively as the probability
of an event occurring times the consequence if it does occur; others, such as risk
communicators, have defined risk as the hazard plus the outrage felt by the public.1 This
difference in approaches to discussions of risk has led some observers to make a distinction
between “actual” and “perceived” risks. This generalization often has the effect of polarizing
the scientific experts and the lay public.

For purposes of its strategy, OCRWM will consider risk as “any uncertainty about a future
event that can threaten OCRWM’s ability to perform its mission.” Thus, this definition not
only includes health, safety, and environmental risks, but also encompasses what are
sometimes called programmatic risks. For example, work stoppages, vendor inability to
deliver goods or services on time, public controversy, or litigation would all be considered
possible future events that could threaten mission accomplishment.

OCRWM’s risk management approach will include the essential elements of a comprehensive
risk management program. These include: anticipating future events (visk identification);
determining the likelihood of their occurrence (risk assessment); developing the measures
(methods and resources) to prevent, avoid, or mitigate them (visk reduction); interacting with
stakeholders (risk communication); and implementing and managing the measures as
appropriate (visk monitoring).
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2.  Developing a risk management program

The OCRWM transportation program is both technically and socially complex. The planning,
equipment acquisition, and mobilization processes associated with loading and shipping from
77 temporary storage sites located in 35 states over a period of 24 years, introduce a variety of
business, schedule and operational risks. The large number of institutions and individuals that
could be involved points to the need for a sound and robust risk communication strategy. In
addition, the potential for sabotage or terrorism must now be even more vigorously
considered.

Developing a risk management program involves a sequence of actions that are relatively
logical and straightforward. However, it should be noted that each step could involve multi-
party interactions and discussions regarding trade-offs among competing priorities. OCRWM
will develop its transportation risk management program through a systematic series of steps
that begins with a management policy statement; includes empowerment of a risk
management team to identify and evaluate potential risks; and development of a risk
management plan that includes risk avoidance or mitigation strategies. Engaging the
program’s stakeholders in OCRWM’s plans to manage potential risks will be a significant
factor in determining the program’s success.

3. The stakeholders’ roles

The idea that the public has a right to know and to have a voice in the actions of its
government is not a new concept. In the United States, the phrase ‘“taxation without
representation” initiated a grassroots sequence of events that led to creation of a nation over
two hundred years ago. Nonetheless, the environmental movement in the 1970s is often
credited with bringing government and the public to a more collaborative working style. The
National Environmental Policy Act of 1969, with its mandate for public input into
environmental decision making, is an example of institutionalizing this relationship between
the government and the governed.

3.1. Risk communication and public participation

Risk communication is described as “any purposeful exchange of information and interaction
between interested parties regarding health, safety, or environmental risks.”> While risk
communication has become a separate field of study, at its core is the concept that the public
has a right to participate in decisions that may impact their lives. The Department of Energy’s
public participation policy states “[Plublic participation is a fundamental component in
program operations, planning activities, and decision-making within the Department. The
public is entitled to play a role in Departmental decision-making.”® Thus, a fundamental
aspect of the OCRWM risk management plan will be engaging those organizations and
individuals who have an interest in OCRWM'’s transportation plans and actions.

3.2. OCRWM'’s experience

Shortly after passage of the Nuclear Waste Policy Act, OCRWM began to develop plans for
interacting with stakeholders on the transportation of spent nuclear fuel and high-level
radioactive waste. Although transportation of such material had occurred through the country
previously, OCRWM realized that a national transportation program would engender more
public interest than had prior, less visible shipments.

In 1992, the Department of Energy created the Transportation External Co-ordination
Working Group. This group includes representatives from national, state, tribal and local
government organizations, labor, industry and professional groups. Members meet semi-
annually to participate in plenary and more specialized working sessions.
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Another action was to execute co-operative agreements with national, regional, State and
Tribal organizations whose interests include spent nuclear fuel and high-level radioactive
waste transportation. Co-operative agreements have facilitated two-way communications and
collaboration between OCRWM and transportation stakeholders.

One significant mechanism for public participation is the process involved in the application
of the National Environmental Policy Act to OCRWM’s activities. The Act has minimum
requirements for public notice, public meetings, public comment and public hearings.
However, OCRWM has been known to go beyond the minimum requirements to conduct
extra briefings and hearings or to expand the public comment period to accommodate its
stakeholders needs. The Yucca Mountain environmental impact statement (EIS) was an
example of this extra effort. OCRWM received more than 11,000 comments on the Draft EIS.
These comments came in the form of letters, emails, faxes, and from transcripts of the public
hearings conducted at 21 locations across the country. The final EIS contains all of those
comments individually or in summary form, and OCRWM’s responses to them.

3.3. OCRWM'’s plans

The Yucca Mountain EIS provides the information that OCRWM needs to make broad
transportation-related decisions, such as the choice of a national and Nevada-specific mode of
transportation and the choice among alternative transportation corridors. OCRWM, in the
EIS, “ identified mostly rail as its preferred mode of transportation, both nationally and in the
State of Nevada.“* At this time, OCRWM is still considering the best mode of transportation
for shipping spent nuclear fuel and high-level radioactive waste.

OCRWM’s risk management approach recognizes that the public has a right to know and that
the Federal Government has an obligation to explain the who, what, where, when and why of
what it is doing. OCRWM’s risk communication efforts must both support the transportation
project and accommodate the stakeholders’ need for information. Risk communication
therefore has to be multi-directional. OCRWM will need to both provide and receive
information.

Providing information

Providing information will take the form of crafting the project’s messages, identifying the
universe of potential audiences, and selecting the methodologies best suited to conveying the
messages. A process for evaluating the appropriateness and cost-effectiveness of these efforts
will ensure that, where necessary, modifications can be made. In this regard, OCRWM’s
communication professionals have a myriad of tools and tactics that they have used and
refined based on experience, extensive analysis of lessons learned and evaluation of empirical
data.

Receiving information

The risk communication literature is consistent in acknowledging that when projects can
impact the public, risk management is incomplete without the feedback from those potentially
impacted. In a government setting, this feedback should be a structured, transparent process.
Participants need to know how to provide their input and what will be and has been done with
it once provided. Much has been written about public fear and concern when the materials to
be transported are radioactive.” Although the safety record of radioactive shipments in the
United States i1s excellent, the public perception is that radioactive shipments are more
dangerous than other hazardous cargoes. Consequently, OCRWM will address these risk
perceptions in its communication efforts by facilitating opportunities to involve its
stakeholders in meaningful, interactive settings. It will continue to work with its institutional
stakeholders through the Transportation External Coordination Working Group and co-
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operative agreements. It will also explore means to gather feedback from the public, such as
responding to public comments in structured ways that further the understanding of citizens
and agency personnel alike.

Closing the Circle

It is clear that risk communication is more than telling people that the risks have been
identified and everything is “under control.” In developing the transportation risk
management plan, risk communication will be a continuous process. OCRWM will solicit
input from stakeholders to identify potential risks; provide feedback to them on the results of
the risk assessments; describe, where appropriate, the measures that have been put into place
to avoid or reduce the risks; and demonstrate that a process is in place to monitor the
identified risks and to implement the risk management plan.

4. Conclusion

Taking a step-wise approach that systematically considers the universe of risk types and fully
utilizes all available sources of information is fundamental to developing a sound risk
management program. A development process that is transparent to interested stakeholders
and is the product of full and open discussion of potential risks will not only withstand public
scrutiny, but will best serve OCRWM’s interest in protecting public health and safety,
safeguarding the integrity of the environment, and achieving its transportation mission.
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Abstract

Radioactive materials are widely used in everyday life, but the transport of such materials receives
more public attention than the transport of other classes of hazardous materials. To improve this
situation, the nuclear transport industry and other stakeholders in the safe, efficient and reliable
transport of radioactive materials need to develop and maintain the way they effectively communicate
messages to the public. Industry and regulators can communicate a clear picture of the issues involved
in transporting radioactive materials using the wide range of resources that are available including:
technical and communications staff, audio-visual aids, Internet sites, print material, facility tours, and
publications geared specifically to communicating with the public. It is necessary for industry and
competent authorities to train technical staff in effective communications with the public, train
communications professionals about the technical issues involved so that they can better present the
issues, make effective use of all means of communicating messages (videos, web sites, written
material and facility tours); ensure that all published documents are written in straight-forward
language easy for the public to understand, and ensure that the explanation of risks includes
comparisons with other activities to help the public visualise the situation.

1. Introduction

The use of radioactive materials (RAM), and their transport, are vital components to many
aspects of our everyday lives. Radioactive materials are used in medical diagnostic equipment
and radiopharmaceuticals, as the key component in many smoke detectors, in the exploration
for oil and natural gas, to date historical artifacts, in research applications in metallurgy,
genetics, biotechnology and engineering, and in nuclear power plants to produce electricity.

The transport of RAM attracts an inordinate amount of attention some compared to other
classes of hazardous materials; due partly to a perception by some decision makers, some in
the media, and general public that the risks associated with RAM transport of are somehow
greater than those for other classes of hazardous materials. Groups opposed to the use of
nuclear power to produce electricity further exaggerate this skewed perception of relative risk.
Radioactive materials have been transported safely for decades, but industry cannot rely solely
on this exemplary safety record to provide assurance to the public. It is also necessary for
industry, national competent authorities, experts and governmental organisations to make a
concerted effort to enhance communications with the public so that limited regulatory
resources can be applied to those activities that carry the greatest safety significance.

2.  Communicating the benefits of radioactive materials

The perception that the risks of transporting RAM are greater than those for other classes of
hazardous materials is a complex issue for the industry, RAM users and national competent
authorities to address. It is important to explain the benefits of RAM and the reason why this
transport is necessary, so that the public will better appreciate the importance of these
materials being transported.
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The use of RAM is a vital aspect of our daily lives. Important applications of radioactive
material range from medical diagnostics to the production of clean, efficient electricity.

In order to realize the benefits of these applications, transportation becomes the vital link
between the producers of RAM and the ultimate benefactors — the consumer.

For example, the various transport steps involving nuclear fuel cycle materials — from
uranium mining to processing facilities, to transport of fuel to nuclear power plants, and to
transport of used nuclear fuel for storage or disposal — are all necessary in the production of
electricity from nuclear energy. Nuclear energy supplies approximately 16% of the world’s
electricity without emitting green house gases or controllable pollutants such as sulfur dioxide
and nitrous oxide. While much of the opposition to transporting RAM 1is aimed at these
nuclear fuel cycle materials, these are just a minor fraction of total radioactive material
packages shipped on an annual basis. Transport of RAM associated with nuclear power plant
operation represent a fraction of the 10 million packages of RAM shipped each year
internationally. The bulk of the shipments are radiopharmaceuticals and RAM for industrial
uses.

3. Communications training

Public opinion research in the USA indicates that the majority of Americans view nuclear
scientists and engineers as an “excellent or good” source of information on nuclear energy
issues [1]. Similar conclusions were made in public opinion research by Environment Canada
which found that scientists were the most trusted spokespeople. Environment Canada has
embarked on a training programme to “foster communications skills for scientists and also

develop better links between communicating scientists and departmental communications
staff.” [2].

Technical staff can serve as very credible sources of information, particularly when
communicating complex issues. It is important to give technical staff training in effective
communications to enhance their ability to reach the widest audiences. Training could include
basic communications skills to assist technical staff in describing technical matters in terms
easily understood by the public instead of using technical jargon. More intensive training can
include training in preparation for interviews with electronic and print media, debate training
where individuals may need to counter opposing views, and so on.

Communications professionals usually are the first to field questions from the media and a
broad knowledge of these issues is important. Thus, it is equally important to train
communications professionals to help them better understand complex technical issues, such
as package testing requirements, risk assessment, regulatory framework, and so on.

4. Communications resources

In addition to using human resources to best advantage, there is a wide range of other
resources including audio-visual aids such as videos, internet web sites, print material, facility
tours, and publications geared specifically to communicating with the public.

5.  Using video to convey a key message

Audio-visual media such as videos can be valuable in describing complex topics. An excellent
example is a video developed by the Nuclear Energy Institute (NEI) entitled, “An American
Success Story: The Safe Shipment of Used Nuclear Fuel.” This video uses computer generated
graphics to demonstrate the multiple layers of transport package construction; film footage of
actual container tests performed at the U.S. Department of Energy’s (DOE) Sandia National
Laboratories (SNL); and interviews with experts on transport safety. It provides a highly
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effective means of communicating a complex subject — used nuclear fuel transportation safety
— in a manner easily understood by any audience.

BNFL, COGEMA and the Overseas Reprocessing Committee have developed several videos
(Safe Passage, More for less, Safety in Depth) to explain all the details on the transport
concept for mixed oxide fuel (MOX) and vitrified high-level radioactive waste (HLW),
including descriptions of the material transported and the energy context associated with the
transports.

6. The wide reach of the world wide web

The internet has put a great deal of information at the public’s fingertips and should be
employed by industry and regulators to communicate on RAM transport issues. Regulatory
agency web sites can be used to post regulations governing RAM transport, provide
regulations for public comment, distribute technical documents and fact sheets, and
communicate the results of risk studies. Industry can use web sites to post fact sheets provide
information on transport package design and safety features safety records and emergency
response planning, and provide links to other web sites. Several Internet sites that are useful
references on this subject are discussed below.

SNL runs a web site developed for the US DOE National Transportation Program
(www.sandia.gov/tp/SAFERAM/RAM_HOMEI1.HTM). This site provides public information
on radioactive material packages including examples of some of the ‘“severe testing”
performed on Type B packages, photos taken during and after tests, and video clips of various
thermal and impact tests.

WNTI was established to promote sound and objective principles for ensuring that radioactive
material is transported safely, efficiently and reliably within a secure international framework.
Its website (www.wnti.co.uk) covers all aspects of RAM transport and is intended to help
those with no industry knowledge of the industry gain a better understanding of terminology
and regulatory aspects.

The UK National Radiological Protection Board’s Internet site has a section on
“Understanding Radiation.” including a module on RAM transport which provides
background information on the uses of RAM, transport package types, transport regulation,
and links to other Internet sites. It is easy to navigate and written in simple language
providing a useful source of information. (www.nrpb.org/understand/index.htm).

The French National Competent Authority (ASN) operates a website providing
comprehensive information on nuclear safety in France. In the field of transport of radioactive
material, reports of transport inspections as well as reports of incident and accident (using the
INES scale as a media tool to communicate on the severity of the incident) are available. The
Website also presents press releases, information files on selected items and annual reports
(www.asn.gouv.fr/actualite/evenements/index.asp “transport de matieres nucléaires™).

7.  Facility tours — seeing is believing

Another powerful resource available to industry is to providing tours of key facilities to
decision makers, the media and the public so they can have a firsthand view of how facilities
operate and the regulatory and safety culture of the industry. This includes tours of nuclear
power plants, fuel cycle facilities, manufacturing facilities that use or produce RAM,
transportation vehicles and shipping vessels, and transportation package fabrication facilities.
Many of these facilities have visitors’ centers and trained communications professionals to
provide another source of credible information. Tours of nuclear facilities showing the
various types of operations have been used effectively around the world.
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COGEMA has employed an interesting supplement to facility tours by installing cameras at
its La Hague facility for real-time broadcast over the internet including placement of cameras
in various locations at the La Hague facility, in the Valognes rail terminal and in the Port of
Cherbourg. While the live broadcasts have been suspended for security purposes, the use of
cameras and video tape on Internet sites to show transport related operations can provide
another tool for communicating with the public and is one that other companies could
consider as a supplement to facility tours. (www.cogemalahague.com).

8.  Use of simple language in written material

In order to communicate successfully, it is important for industry and competent authorities to
communicate in simple language avoiding industry jargon and acronyms, and summarize
technical information so it is easily understood. Technical analyses on transportation risk
assessment generally are written in very technical language. Summarizing the results of these
studies in simple language is an important step in communicating the results.

Information brochures developed by BNFL, COGEMA, and the Japanese Overseas
Reprocessing Committee (ORC) for the return shipment of MOX and vitrified residues from
Europe to Japan provide a good example of information material covering all aspects of RAM
transport. The materials are written in simple language, have been prepared in several
languages and cover a range of topics including package design and safety requirements,
design of the purpose-built Pacific Nuclear Transport Limited (PNTL) ships, security and
physical protection, emergency response arrangements and exercises, and so on and includes
colour photographs and diagrams of transport packages, transport operations and shipping
vessels.

Since many in the public do not have a good understanding of radiation or radiation dose
measurement, it is important to provide comparisons of radiation dose from RAM transport
with natural background radiation doses, natural and man-made sources of radiation, and so
on. The American Nuclear Society (ANS) has developed a worksheet allowing the public to
“estimate” personal annual radiation dose, including values for common sources of natural
and manmade radiation.

It can be downloaded from the ANS internet site (www.ans.org/pi/raddosechart).
9. Summary

While anti-nuclear groups will continue to advance inaccurate information regarding
RAM transport and try to raise the fears regarding transport risk, these efforts can be
counter-balanced by the nuclear industry if it makes a concerted effort to listen to the
concerns of the public and decision makers, provides factual, easily understood
information, and corrects inaccurate information.
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Abstract.

In addition to strictly enforcing internationally accepted and regularly reviewed safety rules as
well as ensuring the smooth operation of their international nuclear transportation, COGEMA
LOGISTICS and industrial partners involved in the international transportation of nuclear
materials wish to increase the general understanding of these operations. COGEMA
LOGISTICS, as well as its partners and customers, has been listening around the world to
understand local concerns and has discussed and explained aspects of nuclear transportation
with governments’ Officials, Representatives of regional organisations, associations members
and media representatives. COGEMA LOGISTICS will keep making every effort to inform
whoever must be on our transport operations. We consider that we have a responsibility to
make the relevant information accessible and are continually assessing the most appropriate
way to achieve this. Transparency remains the mainstay of our information policy.

1.  Background

COGEMA LOGISTICS (formerly TRANSNUCLEAIRE) has been transporting nuclear fuel
cycle materials for 40 years, at national and international levels. These transports are
implemented daily in France with exceptional concerns from the Public Opinion. Things can
be relatively different for some international transports. There is no denying that these
transport operations meet the international regulation of United Nations bodies like the
International Atomic Energy Agency (IAEA) or the International Maritime Organisation
(IMO). Neither is there denying that they comply with the requirements of national
regulations of the countries involved in the transports. In spite of that, some opposition to our
international transports has developed in the nineties. Public and media scrutiny has fallen on
these transports from 1995, when vitrified residues started to be returned from France to Japan
and to some European customers in Germany — which was fairly new. From this time, some
opponents and hostile media have undertaken to misinform general public on our international
activities and it has been necessary to implement a communication policy aimed at dealing
information on our activity and tackling misinformation. This Global Information policy is
applied to international transports (e.g. between Europe and Japan) as well as put into practice
to inform on transports within Europe or domestic transports. Thanks to the sustained
implementation of this Global Information policy in these three fronts, governments’ Officials
as well as diplomats, association members and media representatives are now convinced of
the high safety level of our transports.

2.  The implementation of a Global Information policy

Generally speaking, the information on our transports is issued on classical information
mediums as websites, booklets and CD-ROMs. Each kind of information tool squares with a
specific transport operation and is adapted to the targeted audience: officials, experts, media,
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etc. In parallel, we arrange meetings for making presentations of our activities to various
audiences, as often as required. Our Global Information policy is definitely based on our
availability to those who need or wish to be informed. As an illustration, the doors of the
COGEMA-La Hague reprocessing facility (France) used to be opened to the general public
until the enforcement of the post-11.09.01 exceptional security measures. The information
policy we carry out in France is also addressing scholars and students, trade union members
and transport companies committees (e.g.“Hygiene Security and Labour Conditions
Committee” members). In foreign countries (e.g. South and Central American countries,
Pacific Island countries), COGEMA LOGISTICS and its partners for shipments between
Europe and Japan (BNFL in UK and ORC in Japan) issue, in agreement with their respective
Authorities, a complete information on the details of their transports. In the specific case of
European transport activities, each stakeholder implements a nationally dedicated information
policy in his own country. Consultation and availability between COGEMA LOGISTICS and
its partners and customers remain the basis of our collaboration.

3. Information missions

Information missions are frequently arranged and implemented by a team of experts fully
dedicated to this Global Information policy, notably for issuing information on international
shipments.

In the specific case of maritime transports between Europe and Japan, the particular
dimension raised by those we call “Coastal States” appears. Indeed, these countries, which
feel they have no direct benefit in these shipments which are passing far away off, unduly
think they are the victims of external interests, hiding risks they are exposed to. This
perception is resulting from inaccurate information coming from alarmist speeches propagated
by some opponent to nuclear energy as a whole. Nuclear transportation takes place every day
in many countries around the world in the highest safety conditions and it is our role (industry
and regulator) to provide accurate and objective information using the wide range of resources
that are available.

As an example and for these shipments, shipping States and industries are carrying out
information missions in order to inform Coastal States. These missions take place all year
long and at the time of transports. Two dominant characteristics can be given to these
missions. “Diplomatic missions” are implemented to inform government Officials, political
Authorities and high ranking civil servants on our activities. Such missions also permit to
initiate dialogue and fruitful relationships with foremost Officials, in the case no contact was
yet established. On the other hand, “media missions” aim at informing the general public,
throughout media. It gives us the opportunity to bring answers to journalists’ questionings and
permits us — as occasion arises — to speak to associations and groups of interest. Officials from
shipping states as well as Global Information industry experts have paid calls to Officials
from various countries as part of this information visit program: South Africa, Australia, New
Zealand, Fiji, Caribbean States, Panama, Brazil, Uruguay, Chile, Argentina, countries of the
Pacific Island Forum.

Many other information actions are developed: we frequently organise visits of our industrial
sites (e.g. COGEMA La Hague’s and BNFL Sellafield’s reprocessing plants); regional
information seminars (e.g. in Trinidad & Tobago) are implemented. In the same way, we
arrange what we call “Inward Visit Projects”, consisting in visits of prominent Officials,
academics or journalists from concerned countries to our European sites (Sellafield and
Barrow in Great Britain, COGEMA-La Hague in France). This “come and see” approach
characterises most of our information operations by allowing a first hand information
recovery.
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4. The content of information

The information we issue about our transports tends to be, so to speak, exhaustive. The nature
and main features of the material to be transported are clearly addressed, as well as the
recycling process it results from. It is the same for the transport organisation, the type of
conditioning we use and the main points of the implementation phase: dates, route, and
information disclosure policy. Added to the safety aspects of these transports, the legal area
(e.g. liability matters) is also addressed. Regarding safety measures, it is relevant to consider
the attention these transports are subject of, compared to the measures applied to other
dangerous goods transportation: nuclear materials are by far more regarded. We also insist on
the draconian regulations our transports meet (e.g. standards enacted by the IAEA, the IMO
and national legislative assemblies) to show how intransigent we are when safety and security
are at stake. In a nutshell, there is no more regulated transport activity than the nuclear
materials one.

5.  The results of the Global Information policy

This Global Information policy enables our interlocutors to develop a better perception of the
reality of our activities — some of them, formerly prejudiced, had even been considering us as
sorcerers’ apprentices for a long. Visits of our sites by officials, Authorities and media allow
them to get a first-hand information which erases, in many cases, the misinformation they
were previously facing. Considering media, we noticed a real improvement in the attitude of
serious newspapers. As a summary, most of the people we have been in touch with now
recognise the high quality and the very stringent safety standards of our transport operations
and appreciate our efforts for transparency and dialogue.

6.  Still room for improvement

In the years to come, we will follow up, intensify and diversify our efforts. We will notably
improve our information and communication process by maintaining a close monitoring of the
international political, economic and social concerns. We want to manage more room for the
“rational” — needless to say, less room for the “emotional” — in the information move over
transports.
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Abstract.

This paper addresses the requirements for communication, consultation and information exchange
between governments. It focuses on these requirements in relation to shipments of INF category
cargoes. The paper reviews the consideration of these issues at the IAEA General Conference and in
selected legal instruments and evaluates the effectiveness of the current regulations.

1. Introduction

The effectiveness of the regime concerning the safety and security of the transport of radioactive
materials depends crucially upon (i) the communication of information and (ii) the active co-operation
of all States concerned in exchanging information and consulting as promptly and fully as possible
without compromising the measures for physical security and safety. The communication of
information plays several critical roles, all of which help reduce uncertainty and enhance States’
preparedness. Communication and consultations amongst States can help to build confidence; enable
those States to assess the prevailing situation; to identify gaps in knowledge and planning; to take
adequate emergency planning measures; contribute to risk assessment and measures to counter
possible threats and help to evaluate performance and standards.

Standards and regulations need to be continually developed and subject to a regular and systematic
process of review. Their application and enforcement must, in addition, be universal and transparent. It
is the responsibility of national governments and competent authorities to ensure the safety and
security of the transport of radioactive material accords with these standards. Member States must
collectively ensure, through the IAEA and other relevant international organisations, as well as
regional and bilateral fora and contacts, that only the highest safety standards are employed and
adhered to and all risks are critically assessed and addressed. This is a necessary and clear obligation
on nuclear States arising from the inherent risks associated with nuclear activities and their
implications for neighbouring States.

As States not engaged in the transport of radioactive materials may be exposed to similar risks to those
engaged in such activities, transporting States have a responsibility to ensure that potentially affected
States are kept fully informed so that they can also adopt the requisite measures of safety and
preparation. Member States of the IAEA fully understand the potential trans-boundary implications of
radiological release. However, the opportunity for potentially affected States to establish and refine
effective, rapid and efficient emergency response procedures is absent. There is a clear need for
transparency in transport activities to develop international confidence in those activities. International
confidence is built on a foundation of transparency, which includes, inter alia, effective consultation
and communication about events, feedback on operational experience, self-assessments and wide-
ranging peer reviews. Suitably developed IAEA safety services, such as the Transport Safety
Appraisal Service, can play an important role in this regard.

2. International regime for the transport of radioactive materials

The transport of radioactive materials between countries has been a regular feature of trade in
hazardous materials for several decades. The transport of radioactive materials involves many types of
materials, including radionuclides and radiation sources for applications in agriculture, energy
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production, industry, and medicine. Materials are transported by road, rail, sea and waterways, and air.
The transport of radioactive materials is governed by the Regulations for the Safe Tramsport of
Radioactive Material (the IAEA Transport Regulations). These regulations were first established in
1961, with revised editions of the regulations being issued in 1964, 1967, 1973, 1985 and 1996 [1].

The IAEA Transport Regulations serve as the model regulations for regulatory documents issued by
organizations concerned with transport via specific modes, including the International Civil Aviation
Organization (ICAQ), the International Maritime Organization (IMO), the UN Economic Commission
for Europe (UNECE) and the Universal Postal Union (UPU). The IMO has adopted a uniform
regulatory document for the transport of dangerous goods by sea, the International Maritime
Dangerous Goods (IMDG) Code. First introduced in 1965, the IMDG code has been the subject of
periodic revisions; based on proposals from Member States of the IMO and updates to the UN
Recommendations on the Transport of Dangerous Goods (which, in turn, are based, in part, on the
IAEA’s Transport Regulations).

The IMDG Code is divided into nine specific clauses, which give detailed advice on the handling and
transport of specific classes of dangerous goods. Class 7 of the Code concerns the handling and
transport of radioactive materials. As part of the IMO Safety of Life at Sea (SOLAS) Convention [2],
the IMDG Code will become mandatory from 1 July 2004 by amendments to the SOLAS Convention,
adopted in May 2002.

In addition to the IMDG Code, the transport of materials which form a part of the nuclear fuel cycle
are subject to the Code for the Safe Carriage of Irradiated Nuclear Fuel, Plutonium and High Level
Radioactive Wastes in Flasks on board Ships (INF Code) [3]. The INF Code sets out specific
requirements for ships used to carry nuclear fuel cycle material (INF Code material) and was
incorporated into the SOLAS Convention, eventually becoming mandatory on 1 January 2001.

3. Notification and consultation in international instruments
Instruments of General Application

The principle of notification and consultation has been set out in a number of international instruments
regarding cooperation between States where there may be transboundary implications of hazardous
activities. A general duty to co-operate, which is especially relevant to shipping States involved with
the transport of INF Code material, is set out in the United Nations Convention on Law Of the Sea
(UNCLOS) in relation to the protection and preservation of the marine environment. Article 197,
UNCLOS, states that:

“States shall co-operate [...] in formulating and elaborating international rules, standards and
recommended practices and procedures [...] for the protection and preservation of the marine
environment, taking into account characteristic regional features” [4].

The need for co-operation was earlier recognised in the 1972 Stockholm Declaration, which stated:

“Co-operation through multilateral and bilateral arrangements or other appropriate means is
essential to effectively control, prevent, reduce and eliminate adverse environmental effects
resulting from activities conducted in all spheres, in such a way that due account is taken of the
sovereignty and interests of all States” [5].

This was reinforced in Principle 19 of the 1992 Rio Declaration, which stated that:

“States shall provide prior and timely notification and relevant information to potentially affected
States on activities that may have a significant adverse transboundary environmental effect and
shall consult with those States at an early stage and in good faith” [6]. (Emphasis added).

One of the more recent indications of the necessity for cooperation and notification has come from the
International Law Commission (ILC), which has stated that:

“The principle of co-operation between States is essential in designing and implementing effective
policies to prevent or minimise the risk of causing significant transboundary harm. The
requirement of co-operation of States extends to all phases of planning and of implementation” [7].
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The International Law Commission’s Draft Articles on the Prevention of Transboundary Harm from
Hazardous Activities, adopted in 2001, includes provisions relating to “activities not prohibited by
international law which involve a risk of causing significant transboundary harm through their
physical consequences” that provide for cooperation, assessment of risk including any environmental
impact assessment, notification and information, consultation on preventive measures, emergency
preparedness and exchange of all available information in a timely manner [8].

IAEA Instruments

A duty to co-operate is central to several international agreements, such as the Convention on Early
Notification of a Nuclear Accident [9], the Nuclear Safety Convention [10] and the Joint Convention
on the Safety of Spent Fuel Management and the Safety of Radioactive Waste Management [11]. Such
instruments require the exchange of information on proposed installations designed to ensure adequate
reporting of activities of risk of transboundary harm or plans for such activities. Although the
provisions for reporting mechanisms designed to make available information on installations are not
applied for the transport of radioactive materials, the Convention on Early Notification of a Nuclear
Accident, which imposes a duty on States to notify other States which are likely to be affected by an
accident, does include within its scope ‘the transport and storage of nuclear fuels or radioactive
wastes’ [9].

IMO Instruments

The IMDG Code contains requirements for shipboard emergency planning arrangements. As applied
to radioactive materials, these requirements draw upon the IAEA’s Guidelines for Planning and
Preparing for Emergency Response to Transport Accidents involving Radioactive Material. [12].
Paragraph 3.6 of the Guidelines states that the notification and communication concerning transport
accidents involving radioactive material should be handled in a manner similar to that used for other
transport incidents involving dangerous goods. [13]. Paragraph 3.7 of the Guidelines suggests the
establishment of marine emergency centres, which should have effective liaison capability and the
provision to notify, either directly or through the IAEA, those States that may be affected by a
transboundary emergency'. The Guidelines also require that provisions be in place to notify the IAEA
promptly of a transboundary emergency and to respond to requests for information relating to the
emergency in accordance with IAEA requirements.

Chapter 10 of the INF Code sets out the requirements for a Shipboard Emergency Plan (SEP).
According to the IMO Guidelines for developing shipboard emergency plans, [14] one of the essential
provisions of an SEP includes a report to the nearest coastal State of an actual or probable release, and
a report in the event of damage, failure or breakdown of a ship carrying INF Code material.
Furthermore, Chapter 11 of the INF Code sets out provisions for notification in the event of an
incident [3]. These requirements however, go no further than the existing notification obligations
already contained in the MARPOL Convention, [15] which contains obligations (Article 8 and
Protocol 1) for vessels to report any incident which has caused or could cause pollution to the nearest
coastal State.

The principles of marine emergency management can be broadly categorised as Prevention,
Preparedness, On-board emergency planning, Response and Co-operation. These principles relate,
inter alia, to ship design, construction, lifesaving equipment, shipboard operations, crew numbers and
qualifications, carriage of cargos, safety of navigation, radio-communications and regulations for the
prevention of pollution. Each of these principles has, over time, been codified in various conventions
of the IMO, including MARPOL, SOLAS, SAR, MARPOL 73/78, and OPRC and its Protocol on
Preparedness, Response and Cooperation. These and other conventions have established a framework
for the safe and secure navigation of the world’s oceans. Member States of the IMO, in negotiating
and adopting these Conventions have sought to ensure a universal and uniform application of their

! Transboundary emergencies are events that are of actual, potential or perceived radiological significance for other States.
This includes events that have resulted in significant exposures or contamination in other States, lost or stolen dangerous
sources that could have passed over a national border, events influencing international trade or travel, and events perceived to
be of radiological significance by the news media or public in another State. Source: IAEA Planning and Emergency
Response Guidelines, p. 9.
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provisions to international shipping. These provisions, however, have been based primarily on the
need to ensure that the highest standards are adopted to ensure the integrity and safety of ships and
their dangerous cargoes.

Finally, the Marine Environmental Protection Committee (MEPC) of the IMO has discussed the
question of prior notification for INF category cargoes. As there has been no consensus in this forum,
the MEPC could not agree on any amendments to the INF Code but resolved to keep the question on
the agenda for further discussion [16].

4. Resolutions of the IAEA General Conference

The safety of the transport of radioactive materials has been addressed in a number of resolutions of
the IAEA General Conference. These resolutions have sought to address the basic concerns of some
States that insufficient information has been communicated relating to the transboundary shipments of
radioactive material. The 1998 General Conference invited States shipping radioactive materials “to
provide [potentially affected States] with relevant information relating to shipments of radioactive
materials” [17]. This was echoed by the 1999 General Conference [18].

In 2000, the General Conference noted the concerns of coastal States and invited shipping States to
provide assurances to “potentially affected States upon their request [...] with relevant information
relating to shipments of such material.” In addition, the General Conference called for “efforts at the
international, regional and bilateral level to improve measures and regulations for international
maritime transport of radioactive materials and stressed the importance of having effective liability
mechanisms in place”[19].

Prior to the 2001 General Conference, several Member States made declarations expressing concerns
about the inherent risks associated with INF category transports, for the health of coastal populations,
the environment of coastal regions and potential economic damage and the lack of information made
available to them. [20] They sought constructive dialogue and certain assurances from a number of
shipping States. Areas of concern included:

1. Prior informed exchanges regarding

a Routes and timing of shipments

b. Emergency/contingency plans in the case of accidents

c. Security arrangements consistent with the need to ensure safety and security of the
shipments and

d. Assurances of non-contamination of the marine environment.

2. Ongoing exchanges to build mutual understanding and confidence, and to

a. Carry out risk assessments

b. Establish effective mechanisms to govern recovery, clean up and compensation in case of
an accident or incident and damage

c. Establish a comprehensive and effective mechanism to address liability

d. Strengthen existing security and safety measures and

e. Conduct joint exercises in areas of emergency response and preparedness.

The 2001 General Conference [21] noted the Declarations by Member States and Regional Groups
Regarding Safety in the Maritime Transport of Radioactive Material [20] and the concerns expressed
therein. It also noted the recommendation in an April 2001 decision of the UN Commission on
Sustainable Development urging Governments to take into account the very serious potential for
environment and human health impacts of radioactive wastes, to make efforts to examine and improve
measures and internationally agreed regulations regarding safety, while stressing the importance of
having effective liability mechanisms in place, including, inter alia, arrangements for prior notification
and consultations in accordance with relevant international instruments. Prior notification and
consultation were singled out as the key to securing the safe movement of radioactive materials.

There has been a discretionary practice of States shipping INF Code material to provide certain basic
information on routes and timing to certain States. While the communication of all information is
welcome, this practice does not vindicate the rights and obligations of all concerned States to take
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appropriate measures to protect their populations and their environment. The receipt of information on
shipments would enable concerned States to affirm such rights and obligations. Indeed the
discretionary nature of this practice does not seem to fit with the purposes of providing such
information.

While the 2002 General Conference “[welcomed] the practice of some shipping States and operators
of providing in a timely manner information and responses to relevant coastal States in advance of
shipments for the purposes of addressing concerns regarding safety and security, including emergency
preparedness”, it also emphasised the “importance of maintaining regular dialogue and consultation
aimed at improving mutual understanding, confidence building and enhanced communication.” The
Director General was requested to “examine how the Agency could assist to further this objective and
to report to the next General Conference” [22]. This underlined the importance of the right of
consultation for potentially affected States and to make their concerns known to shipping States. Such
rights of consultation are distinct and independent of the rights of notification of activities as they
occur.

As described in Section 2, there are binding international regulations for the transport of dangerous
goods in general and radioactive materials in particular. However many States, as reflected in a
number of declarations made prior to the 2001 General Conference, have concerns that the regulations
in place for the transport of INF Code material do not adequately provide for notification of shipments
and related information and that the regulatory framework in place differs or does not sufficiently take
account of the regulations concerning the transport of other categories of dangerous goods.

5. Conclusion

Recognising the potentially devastating transboundary effects of an accident involving radioactive
material and recognising the rights of States to take adequate precautions to protect their populations,
environment and economies, it follows that the maritime transport of radioactive materials must be
subject to a systematic procedure of notification and consultation, regardless of the risk of
transboundary harm.

While recognising the right of freedom of navigation through States’ exclusive economic zones and
territorial seas enshrined in UNCLOS, States shipping INF Code material have certain responsibilities
to potentially affected States. While providing timely information and engaging in constructive
dialogue they must not discriminate between States as all potentially affected States have a duty to
protect their environment, their populations and indeed, under the various IMO conventions, the safety
of a ship and its crew. Given the extremely hazardous nature of INF Code cargoes, the right of
freedom of navigation must be tempered by a duty on the shipping State to take all necessary
precautions to ensure the safety of the shipment and the protection of the environment, including prior
notification to potentially affected States to allow them to take their own precautions, including
ensuring emergency preparedness.

The process and range of engagement, communication, confidence-building and co-operation between
States should be guided by the respective needs and requirements of all concerned States on the basis
of mutual interest and respect. While existing regulations and standards can and usefully do provide a
benchmark for such communication, these do not, as yet, meet the needs of all concerned States.
Particularly where the fulfilment of such regulations is dependent on a unilateral assessment of the
possible risk of particular activities, this is considered insufficient to address the dangers to potentially
affected States. These States must be afforded a right of consultation and notification to consider the
risk and the assessment on which it is based. The existing instruments are not comprehensive and
leave open several areas of concern including the establishment of effective mechanisms to govern
recovery, clean up and compensation in case of an accident and the establishment of a comprehensive
and effective mechanism to address liability. States must therefore make efforts to examine and
improve existing standards and regulations regarding safety, while stressing the importance of ongoing
communication between governments.
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Abstract.

Transparency is an issue of increasing importance. Calls for improvements in transparency are made at all
levels; international, regional, national and local bodies call for improvements. One of the key tools in
assuring transparency is communication. Communication has also long been a tool that has aided safety.
This paper describes communication by the UK Competent in broad terms, and notes the importance
given to bi-directional communication. The complexity of relationships and breadth of communication is
set out and examples of communication are cited to demonstrate the means by which the UK Competent
Authority uses communication to advance safety and transparency.

1. Communication routes

Communication is on the surface a simple process. However, considering communication from the point
of view of a Competent Authority there are many groups and individuals with whom communication is
required. Many of these groups and individuals then communicate with each other about the issues
involved. Fig. 1 illustrates some of the groups involved and some of the many communication paths.
Within each of the groups there can be many people and organisations communicating with each other.
The Competent Authority can become a communication hub, gathering and disseminating information.

Because communication is bi-directional the communication from the Competent Authority is often
different to each group. However, it is possible to establish common threads over several groups. Where
this is possible the opportunity is taken to produce reports that serve multiple groups. For example, most
groups are interested in reports on incidents involving the transport of radioactive material, albeit for
slightly different reasons. Pressure groups look for information to support their views, either for or against
the transport of radioactive material, regional bodies look for information to respond to the public they
answer to, and other governments look for information on any problems that can affect them. The many
ways in which a single communication from a competent authority can be used makes the production of
such a single document difficult. However, with the multiple communication routes that exist, the benefits
of having a single message to several points has obvious advantages.

Further complications come from legal issues. Again considering communication related to incidents
there are occasionally privacy/confidentiality considerations. Where commercial organisations make
information available to competent authorities on a voluntary basis beyond that required by legislation
this can often bring with it confidentiality agreements. Where there are questions of legal proceedings
against individuals or organisations there can be restrictions on the release of information in order to
prevent the prejudicing of court cases. Since transparency is something much communication is intended
to both demonstrate and achieve this restriction often needs to be carefully explained. The guiding rule is
that the requirement to ensure safety is more important than the desire for transparency.

However, perhaps the real challenge for the Competent Authority is to arrange communication in such a
manner that reduces the possibility of misunderstanding as the information is used by others.

2. Messages being communicated

While there are many individual messages and many strands to Competent Authority communication
there are key themes that underlie many communications. One key theme in many messages is to convey
background information on how radioactive material is transported and how safety in transport is ensured.
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FIG. 1. Some Communication paths

A very large proportion of radioactive material packages transported contain medical products; another
large proportion of packages contain industrial products. A small proportion of radioactive material
packages contain material associated with the nuclear industry, however these packages tend to have a
comparatively high profile. A large part of the communication related to the transport of radioactive
material involves emphasising these facts as a foundation for other communication and redressing the
attention paid to nuclear shipments in many ways. Decisions and opinions, which are made on the wrong
basis, often result in the wrong output.

Messages that convey information on how the radioactive material transport industry is monitored by
regulators convey a sense of how safety is ensured. Another important approach is to ensure open
dialogue on the acceptability of rules governing the transport of radioactive material. The ownership of
the rules and regulations by all those with an interest in the transport of radioactive material is an
effective means of demonstrating their suitability and encouraging full compliance. The degree to which
this ownership is achieved can depend on the effectiveness of communication between those interested
and the Competent Authority.

Specific examples of how and why the Competent Authority in the UK communicates with different
groups follow. For the purpose of this paper the term Competent Authority is given a broad meaning,
including several different bodies who all perform duties as Competent Authority.

3. Communication with the public

The first issue with public communication is that there are obviously too large a number to engage
Radioactive Material Transport Division, Department for Transport, 76 Marsham Street, London SW1P
4DR, United Kingdom each person individually. One of the main methods of communicating with the
public in the UK is indirectly through another body. The National Radiological Protection Board (NRPB)
is a government body which is recognised as being independent from political direction. Because of their
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standing as a government organisation they can provide effective assurance of confidentiality. NRPB are
given free access to Competent Authority records in order to enable them to collate information to
communicate to the public (amongst others). Some of the communication work they undertake is on their
own behalf, other work is funded by the Competent Authority. An example of their effective
communication with the public is their “Understanding Radiation” (At a Glance) series on their web site,
which includes a very good presentation on “Transport of Radioactive Material”’[1]. This reference is
used extensively by the Competent Authority in establishing a clear understanding of the transport of
radioactive material. The NRPB produces reports on a regular basis, funded by the Competent Authority,
detailing recent incidents involving the transport of Radioactive Material of interest in the UK [2]. These
reports are produced on an annual basis. Other reports produced by NRPB and funded by the Competent
Authority look at specific modes of transport to examine their effect, taking into account current patterns
of transport [3] revising each about once every ten years. The use of an independent body such as NRPB
to be the focus for public information helps to demonstrate transparency and has proved to be an effective
means of making information available.

Other means of communication with the public include communication through their elected
representative at national level (MP). In some cases these representatives will communicate their
concerns through questions in parliament [4][5]. These are normally answered by the government
minister responsible for the Competent Authority. This communication is public in nature and records are
openly available. On other occasions the MP will write to government ministers directly regarding issues
raised by people they represent. This communication tends to be more detailed and less public than the
questions in parliament. Finally there are occasions when the public will write directly to the Competent
Authority to raise an issue that they have a personal interest in. In many cases these communications seek
again to establish the basic facts regarding the transport of radioactive material, demonstrate transparency
and effectiveness of rules.

4. Communication with non-governmental organizations

Examples of non-governmental organizations (NGOs) with an interest in the transport of radioactive
material are organisations with concern for the environment and industry pressure groups. While the
environmental organizations and industry pressure groups may seem very different on the surface the
reasons for communication with them are essentially the same. In both cases there is a role of listening to
concerns and explaining decisions. One key area of communication with these groups is in the
development of rules governing the transport of radioactive material. In the UK there is an extended
consultation process at different levels of developing rules. The technical aspects of the rules are
consulted on during the IAEA review and revision process. During this period the Competent Authority
provides interested groups including NGOs details of proposals, solicits comments and collects proposals
from any of them that wish to amend the rules. This written communication is backed up by meetings at
which all interested groups can discuss the issues with the Competent Authority. The purpose of this
communication is to ensure that the rules have the widest possible acceptance, that they are seen to be
justified and suitable.

Again the reports prepared by NRPB[2][3] for the Competent Authority are helpful in communicating
with these groups, since the information contained in them is often seen as important. The reports also
provide a good basis for the discussion of necessary changes in rules in that they help to identify whether
there are particular problems and how they might be remedied.

5. Communication with industry

One of the primary reasons for communicating with individual companies involved in the transport of
radioactive material is to guide them through the rules that control their operations. Several guides are
produced by the Competent Authority for this purpose. For example, a guide has been produced to
explain the way in which industry can demonstrate to the Competent Authority that packages for
radioactive material are adequate to meet the technical standards set by IAEA [6]. Another guide has been
developed to explain how particular aspects of the internationally sourced rules should be applied within
the UK [7]. Further guides are developed to deal with specific technical issues that arise due to changes in
knowledge [8]. All of these guides are designed to make it easier for industry to meet rules governing the
transport of radioactive material. As a result it helps to ensure a higher level of safety —the underlying
aim.
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Backing up this communication regarding best practice for applying the rules are the periodic reports by
NRPB [2] [3] which are used to communicate to industry the effectiveness of their application of the
regulations. This understanding of the value of applying rules helps to reinforce the ownership by
industry and demonstrates to them the benefit of the application of the rules. The knowledge of the
benefit of having a particular rule is an important motivator for individuals who are required to comply
with it.

Industry also communicates with the Competent Authority throughout the process of developing and
amending rules (mentioned in the previous section).

6. Communication with regional bodies

While Competent Authorities are normally related to national government there are other levels of
representation of people. For example, the UK has elected representatives to local authorities and elected
representatives to the European Parliament. Because these bodies represent the same public as the
national government but in different geographic (regional) groupings they can provide valuable insight
into the views of the public for the Competent Authority. While there are reasons for communication at
official level on a working basis there is normally also a listening role for the Competent Authority when
dealing with the elected representatives of regional bodies. One example of a regional body having
interest in the transport of radioactive material is the recent investigation by the Greater London Authority
[9]. While there was limited input to the investigation by the Competent Authority there was a significant
listening role (communication to the Competent Authority), which has led to a better understanding of
public concerns at a local level. This then feeds into the operation of the Competent Authority, again
helping to create a greater sense of ownership and transparency. Another similar investigation took place
in the European Parliament some years ago with similar Competent Authority involvement and
response[10].

7. Communication with quasi-governmental bodies

Typical quasi-governmental bodies include the international rule making bodies governing the transport
of radioactive material. The Competent Authority communication role in this case is typically one of
informing and representing. While there is an element of collecting information from the bodies and
disseminating it, the main emphasis is on passing the views of the UK to these bodies. For example the
UK Competent Authority takes an active role in representing UK views throughout the IAEA review and
revision process which leads to updated rules. Previous sections have described how the Competent
Authority has the views of interested bodies and industry communicated to them. This transfer of the
views of individual organizations and industry members again reinforces the ownership of rules, and
leads to greater transparency. Reports such as those developed by the NRPB for the Competent Authority
[2]13] also serve to inform these organizations as to the efficacy of their international rules.

8. Communication with other governments

Because of the international nature of transport communication between governments and in particular
Competent Authorities can be important. One clear example of the need for communication is in the event
of an incident involving international transport of radioactive material. Although significant incidents are
very rare it can be important to report insignificant incidents. A useful tool for describing the significance
of incidents is the International Nuclear Event Scale (INES). This scale rates events from below scale to
7. Events rated at around two are where international communication for fixed facilities becomes
reasonable. However, in transport events rated as below scale have been communicated by the UK
Competent Authority to indicate to other Competent Authorities that a problem does not exist. The
importance of this communication is to distribute clear facts to those who need the information on a
relatively rapid timescale. Because of the nature of incidents this can be in a wide variety of forms and
with a unique content on each occasion. Effective communication between Competent Authorities in this
way reduces public and worker concern and helps to assure them of effective rules. Some of the
communication between these authorities takes place within an overall assurance of an application of
some confidentiality.
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9. Conclusion

Effective communication can aid transparency. However, the main aim of the Competent Authority is to
ensure safety, and so all communication is guided by the question “Does this improve or reduce safety?”.
The need for communication to take place both from the Competent Authority and to the Competent
Authority is demonstrated in the sections above, where the Competent Authority is working as a hub to
redistribute messages. The UK Competent Authority employs a wide variety of communication methods
to communicate with a wide variety of groups. There is little doubt that the existence of the independent
NRPB and their reports on the transport of radioactive material is a major benefit in demonstrating
transparency. There is also significant benefit in their reports being used for a wide variety of groups —
which helps to establish a sound basis and avoid confusion in messages.

The UK Competent Authority is committed to encouraging communication in order to improve safety and
transparency by a wide variety of means. A good example of this commitment is the recent
TRANSAS[11] — an audit of the UK by an IAEA led team. The purpose of being audited was not simply
to identify necessary improvements in rules, but also to communicate widely in a way that demonstrated
safety and encouraged a continued excellent safety record in the transport of radioactive material.
Communication encourages ownership of the safety rules. This in turn leads to improved safety.
Communication aids compliance with safety rules. This also leads to improved safety. Communication
can play a significant safety role.
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Abstract

The paper presents a summary of a research conducted by the Isotope Centre in Cuba to
evaluate effective doses and collective doses to occupationally exposed workers and public
due to the transport of radiopharmaceuticals. The transport is divided from generic operations
to the particular tasks performed by the persons exposed, according to the multiple exposures
conditions usually existing. The effective doses are calculated from the measuring of H,(10)
and the air kerma for each task during transport. The results are used in an optimisation study
to select the optimum lead thickness for the Type A packages designed by the centre. The
annual collective dose is 45 man-mSv. The 81 % are received by occupationally exposed
persons and the 19 % by public. The principal exposure way is the air transport for the public;
a critical passenger receives 327 USv as maximum annual effective doses and the most

exposed person of the airport staff receives less than 500 uSv in a year. The transport by road
has the major impact on doses for occupationally exposed persons. The effective doses to
drivers and distributors are evaluated around 2 mSv per year.

1. Introduction

The Isotope Centre (CENTIS) is the main supplier of diagnostic and therapeutic
radiopharmaceuticals for the nuclear medicine in Cuba. CENTIS is managing around 4 000
radioactive packages annually, principally Type A packages of radiopharmaceuticals with
Iodine 131 and Thallium 201. The 67 % of the radioactive materials are transported
exclusively by road and the 33 % by air and road. The CENTIS s transport responsibilities
include the design, packaging, dispatch, handling, carriage and delivery of these packages.

The purposes of this research are to assess the radiological impact of the transport operations
related to the radiopharmaceuticals produced by CENTIS and to apply the results in the
evaluation of the optimum shielding thickness for the CENTIS’s Type A packages. Another
important result expected from this research is to obtain, for the first time in the country, the
real exposure levels for members of the public, usually worried about radiation risks, like the
crew in domestic flights and the airport staff, who are key persons making decisions which
could affect the efficiency of the radiopharmaceuticals logistic chain.

2. Methods and instruments

The evaluation method is selected, based on the analysis of the exposure conditions and the
exposed individuals, according to:

1. The identification of the transport generic operations, as the ones which involve similar
source terms in a repeatedly way during the year, e.g., packaging, transport by road in the
capital, transport in the west and central provinces by road and transport to the east
provinces by air and road.
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2. The identification of the specific operations contained in each generic operation, as the
ones which have similar exposure conditions and similar exposed persons during the year,
e.g., dispatch of radioactive packages, vehicle transport, handling and storage in airports,
air transport and delivery to hospitals.

3. The descriptive analysis of tasks, exposed individuals and exposure conditions in each
specific operation, for example, the weighting of packages, in transit storage, carriage by
the runway and loading (or unloading) of the aircraft during handling in airports.

The measurement method is applied in all cases, but in the 50 % of the specific transport
operations doses are obtained from measurement of Hp(10) by direct reading personal
electronic dosimeters Dosicard, from Eurysis Mesures, calibrated for H,(10) with deviation of
13 % in a "*’Cs field for 95 % confidence level. Where direct measurement is not practicable,
doses are evaluated from the measuring of air kerma rate (K,) by an area portable dosimeter
ALNOR (deviation of 4 % in a "*’Cs field for 95% confidence level) using distances and
exposures times measured or referred in interviews.

The cost benefit analysis is chosen for the optimisation process, considering the protection
and detriment costs, as continuous functions depending of the shielding thickness. It can be
demonstrated that the expression, which describes the optimum condition, is [ 1 ]:

1
WOi:- — In [

(C+ T)n(i)]
y7i

o [ Sai
Where:

[T3% 1)
1

Wo,, is the optimum shielding thickness for packages of the product “i”, in mm.

73T
1.

L, is the linear attenuation coefficient of the radionuclide involved in the product

C, is the cost of the design, construction and test of the shielding unit, evaluated between 0.43

and 0.66 USD/mm.
T, is the cost of the shielding unit transported, evaluated between 0.23 and 0.46 USD/mm.
6‘i77‘

n (i), is the number of packages of the product

o, is the monetary value assigned to the unit of collective dose, taken in Cuba as 8 000
USD/Man-Sv [ 2 ].

Sa, is the annual collective doses due to the transport of the product
Sai = Zi Ei Ni
Where:

73T
1

, taken as:

N;, is the number of exposed individuals to the dose E;.

E;, is the average effective dose of the group “i”, related to the Hy(10) and K,
through conversion factors referred by [ 3 ] and considering anterior-posterior
irradiation for all the exposed persons except for individuals exposed during
carriage by road, which is a posterior-anterior irradiation.

3.  Results and discussion

° Collective doses

The annual collective dose due to the transport of the radiopharmaceuticals produced by
CENTIS is 45 man-mSv. Of this, 81 % are received by occupationally exposed persons (36.7
man-mSv) and 19 % by the public (8.3 man-mSv).

Table I shows the collective doses for each specific operation.
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Table I: Annual collective doses due to specific transport operations.

Operation Collective dose  Contribution
[uSv-hombre] [%]

Packaging and storage 5.7 13
Dispatch 0.6 1
Transport by road 28 64
Transport by air 4.5 10
Handling in airports 4 8
Delivery in hospitals 2.3 5

Note how the packaging, considered in this research as part of the transport process, has the
second important contribution in total doses. The maximum annual effective doses measured
are 898 uSv for workers who perform the packaging of '*' I Na and 224 uSv for the radiation
safety supervisor.

The principal exposure way is the air transport for the public, particularly for passengers. The
maximum annual effective doses estimated are 327 uSv considering a critical passenger
travelling in the critical seat. The most exposed member of the crews receives 98 USv in a
year. Airport staff receives a maximum of 358 uSv in a year due to the storage in transit.
Other operations like weighting of packages, aircraft loading and carriage through the runway
involve effective doses less than 200 uSv per year.

The transport by road has the major impact on doses for occupationally exposed persons. The
main contribution to doses is due to '*' I Na (80 %) followed by '*' I radiopharmaceuticals (11
%) and “°'TICI solution (9 %). The effective doses to drivers and distributors are around 2
mSv per year.

o Sensitivity analysis

The stability of the results can be affected by changes in the variables used. The following
variations are considered:

v 22 % in the evaluation of the collective dose due to equipment deviations.

v" 35 % costs reduction taking into account the use of recycled lead.

v' An o value between 3 000 and 10 000 USD/Man-Sv as reported by international
literature.

v A 40 % increase in the number of packages demanded.

v' A 100 % increase in the activity demanded per "*' I Na package.

° Constraints analysis

Two constraints are taken into account: the dose constraint of 2 mSv/h at the packages'
surface, technological constraints for the manufacturing of the lead shields and a transport
index (TI) constraint of 10 in order to make possible the transport in any domestic aircraft,
according to the restriction imposed by their Operations Handbook. Observing the dose
constraint, the optimum thickness for >' I Na packages must not be taken, because the
condition is not fulfilled for thickness less than 11 mm. Technological constraints (and
economical reasons) indicate as possible the manufacturing in CENTIS facilities of lead
thickness more than 5 mm. The TI does not affect our calculations because the limited
quantity of packages transported permit enough margins to consider the **™Tc¢ generators.

131

The optimum shielding thickness is 15 mm for INa packages and 5 mm for other

radiopharmaceuticals.
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4. Conclusions

The radiological impact during the transport of radiopharmaceuticals produced by CENTIS is
evaluated and the results are used for optimisation purposes in the design of Type A packages.

The annual collective dose 1s 45 man-mSv, a low value, as expected for transport operations
which do not include generators. The 81 % are received by occupationally exposed persons
and the 19 % by public. The principal exposure is the air transport for the public and the
transport by road has the major impact on doses for occupationally exposed persons. The
main contribution to doses is due to ' I Na (80 %) followed by other "' I
radiopharmaceuticals (11 %) and *°' TICI solution (9 %).

The evaluation methodology shows consistency to expand it to other radiopharmaceuticals
and generators produced by CENTIS.
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Abstract

The Canadian Nuclear Safety Commission conducted a multi-phase study on the doses received by transport
workers. The first phase was completed in 2000 and provided general information on the transport of radioactive
material in Canada and identified the areas of concerns for all modes of transport. The second phase was
completed in November 2002. This phase included measurements of doses received by transport workers over a
six-month period and the gathering of documentation on work procedures in place within the selected
companies. The areas covered by the study included shipment by road and rail, air cargo terminals and ports.
The dose results indicated that most transport workers included in the study are receiving doses below the limit
for members of the public. The limit for members of the public was mainly exceeded by road transport workers.
Within that group, workers of courier companies are receiving the highest doses due to the volume and size of
the packages transported. The maximum dose received by a worker was approximately 3.7 mSv for the six-
month period.

1. Introduction

The Canadian Nuclear Safety Commission conducted a multi-phase study to gather information on
occupational dose received by transport workers. The first phase of the study was initiated in 1999 to
gather information on doses received by transport workers, areas of concerns and information on the
implementation of radiation protection programs for carriers. Only limited information was available
and it was felt that more recent information on doses received by transport workers would be needed.
The second phase of the project was initiated in January 2002 and consisted in measuring doses
received by transport workers and collection of documentation on work procedures currently in place
within the selected transport companies. This was completed in November 2002. Please note that this
paper is not intended to discuss all aspects covered in the study. A similar study, completed in 1988
showed that doses received by the majority of transport workers were below 5 mSv/year, the old limit
for members of the public. New data in that area was deemed necessary as the limit for members of the
public had been lowered and the transportation industry may have changed significantly over that
period.

2.  Background

The study 1988 involved a total of 31 workers in 9 trucking companies. The study covered shipment of
medical and industrial isotopes as well as uranium fuel cycle material and its associated radioactive
waste. The data collection lasted 6 months. Extrapolation of the results indicated that most transport
workers would receive less than 5 mSv/year which was the annual limit for members of the public. It
was determined that the workers involved with the shipment of radiopharmaceuticals could be
expected to receive an annual dose greater than 5 mSv/year. The study recommended that a more
detailed assessment be conducted. The recent study, completed in November 2002, included
measurements of dose of ionizing radiation received by transport workers over a 6-months period and
the gathering of documentation on work procedures currently in place within the selected companies.
A total of 17 companies at 25 different locations were included for a total of approximately 200
transport workers. The area covered by the study included shipment by road and rail, air cargo
terminals and ports.

3.  Results of the monitoring period

A series of three two-month dosimetry period was used for the study. The rational for selecting these
short periods was that it gives more chances to revise the information and make adjustments if it is
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necessary. The down side is that since the doses are expected to be low for the majority of the workers,
having short monitoring period does not permit the measurement of very low doses.

Some of the transport companies had historical data on the doses received by their workers. These
data were provided for up to the last five years. The results indicated that the doses were constant over
the years and that the doses collected in the study were similar to the results of the previous years in
these companies.

3.1. Port, Railway and Air Cargo Terminals

The study indicates that most workers who participated in the study were receiving less than 1 mSv in
a year. This was the case for all workers at a port and the railway station, where only one of the
workers received a measurable of 0.1 mSv. This is due to the nature of the cargo, there is very limited
handling of individual packages, if any, most operations are done remotely. For the air cargo
terminals, only one location was handling a significant amount of packages and showed that doses
were below 1 mSv except for one worker where the annual dose could be close to 2 mSv. Most of the
cargo is handled remotely except for smaller packages that are often handled manually.

3.2. Trucking companies

Trucking companies are usually handling large heavy packages and therefore most of the handling is
done remotely with the exception of securing the package on the trailer or into inter-modal containers.
Figures 1 to 6 shows that most drivers and handlers would not receive a doses exceeding 1 mSv/year.
When the dose is exceeded, it remains between 1 and 3 mSv in a year. Please note that 2 trucking
companies have been left out since none of the workers monitored received a measurable dose.

Trucker 1
0.25- O Handler-1
0.2- B Handler-2
Annual o ] O Handler-3
dose
(MSv) 0.11 O Handler-4
0.05+ B Handler-5
0_
Workers
Figure 1
Trucker 2
2.5 O Handler-1
21 W Handler-2
Annual 1.5V O Handler-3
dose O Handler-4
(mSv)
054 B Handler-5
0_
Workers
Figure 2
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Trucker 5
O Driver-1
0.35+ ® Driver-2
0.31 O Driver-3
Annual 0022 O Driver-4
dose ) | M Driver-5
S 0.15
(mSv) 0.1 O Driver-6
0.051 W Driver-7
0 O Driver-8
Workers M Driver-9
® Driver-10
Figure 3
Trucker 6
1- O Driver-1
0.8- H® Driver-2
Annual 0.6 O Driver-3
dose 0'4_ O Driver-4
(mSv) ™ M Driver-5
0.2 .
0 O Driver-6
® Driver-7
Workers
O Driver-8
Figure 4

3.3. Courier company

Workers of courier companies are receiving the highest doses of all transport workers included in the
study. Courier companies are usually transporting small light weight packages, consisting mainly of
radiopharmaceuticals, which are handled manually. The volume of packages transported varies
significantly from one location to another giving a wide range of doses received by the workers. Most
of the workers who are in frequent contact with packages transporting radioactive material are likely to
exceed the 1 mSv in a year and some of them may even exceed 5 mSv in a year, the trigger for using
personal dose monitoring and a licensed dosimetry service in Canada. Figures 7 to 10 show the dose
received for each workers of 4 out of 5 locations of a courier company since none of the workers of the
other location received a measurable doses.

3.4. Manufacturer

Drivers of a manufacturer were also included in the study. These workers are classified as nuclear
energy workers and are issued with a personal dosimeter. These drivers are delivering the packages
near the manufacturer’s location. These workers are also working in other areas within the company
where they may receive some exposure not related to the transport of the material. Nevertheless, the
doses received by these workers vary between 1 and 2 mSv per year as seen in Figure 11.
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Courier 1

Workers

O DG Specialist-1
B DG Specialist-2
O DG Specialist-3
0O DG Specialist-4
B DG Specialist-5
O DG Specialist-6

Figure 7

Courier 2

Workers

O Lead Hand
B Courier
O Sorter

Figure 8
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dose
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Courier 3

9

Workers

B DG specialist-1
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B Manager
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O Courier
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H Janitor

Figure 9
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3.5. Other workers included in the study

The other workers involved in the study are not considered here due to the fact that they are either not
transport workers or that no dose was recorded during the monitoring period. The study also included
portable gauge users, which are licensed by the CNSC, from which the doses are above 1 mSv but
since the dose related to the transport of the gauge and the use of the gauge could not be made,
therefore these are not considered.

3.6. Area and control dosimeters

Control dosimeters were provided to each transport companies and exchanged every two months,
along with the other badges. A total of three control dosimeters showed none zero doses. These
dosimeters indicated doses between 0.12 and 0.26 mSv for a two-month dosimetry period. These
numbers were subtracted from the dose received by the workers during that period. Some area
dosimeters showed doses up to approximately 4 mSv over a two-month period and in some cases these
numbers were consistent throughout the whole period. These sites were contacted but were unable to
explain these results and were seeking assistance in order to determine the reason for these high
readings.
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4. Review of work procedures and radiation protection program collected

Limited information related to work procedures and current radiation protection program have been
collected as part of the study even thus approximately 60 % of the companies indicated that they have
such procedure and agreed to provide them. We have received information for only 4 companies, 2
companies indicated that they were working under the umbrella of the consignor radiation protection
program two are licensees.

A review of the information provided showed that three of the documents received are work
procedures and one is an actual radiation protection program. One procedure provide some
information about radiation and on what and where the information on the package and shipping
document is coming from with the definition of the terminology used but it does not provide any
information about how a worker can limit its exposure or what to do in case of an incident or accident.
The other three procedures deal with emergency procedure but only one deal with the ALARA
principle or give some guidance as of how the worker can limit its exposure to radiation.

5. Results of the mathematical correlations

Table 1 provide the number of TI and the type of material transported for each company having
provided such information. It can be seen that the number of TI varies significantly from one company
to another and within the same company, from one location to another.

Table 1

Location Total TI Transported Isotope Transported
Port 470 Fuel Cycle Material
Air Cargo Terminal 1 0.5 N/A
Air Cargo Terminal 3 2060 Various
Trucker 1 8.4 Industrial Isotopes
Trucker 5 237 N/A
Trucker 6 439 Industrial Isotopes
Trucker 7 121 N/A
Trucker 8 804 Fuel Cycle Material
Courier location] 3442 Radiopharmaceuticals
Courier location 2 70 Radiopharmaceuticals
Courier location 3 422 Radiopharmaceuticals
Courier location 4 19 N/A
Courier location 6 26 Radiopharmaceuticals

Correlation of dose and transport index

for the study, the information collected on the packages transported was not specific for each worker
but for the all workers included in the study, therefore, it was not possible to do any correlation or
regression analyses for doses to individuals. From the information provided by the transport
companies, an estimation of the sum of TI handled was made. Due to fact that omissions may have
been made in the number of packages transported by each company, these may not be reliable but they
are useful to evaluate if a general correlation can be developed between the number of TI transported
and the dose received. Only workers having a non zero dose have been included to derive the
correlation since it was not possible to determine which individuals were in contact with the packages.
This introduces another uncertainty but provide some conservatism in the results. The results of the
different correlation can be found in Table 2.

Based on the information gathered in the study, a general relation between the sums of the Transport
Index transported and the dose received by the workers could be developed. This is due to variations
between the material transported, the mode of transport and the operations of the different transport
companies included in the study. Based on the above it was decided to develop a simple correlation for
each company or location and then, group them based on the type of material transported. These
correlation shows that, for the same type of material transported, the number of TI giving rise to a dose
of 1 mSv can be significantly different. This can be explained by the difference in the operation of
each company.
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Table 2

Type of Carrier Total Dose Total TI TI/mSv
(mSv)
Courier 1 10.58 3442 3253
Courier 2 0.24 70 291.7
Courier 3 1.22 422 345.9
Courier 4 (DG) 2.42 19 7.9
Courier 4 (handler) 3.56 19 53
Courier 6 (marker) 1.65 25.8 15.6
Courier 6 (DG) 0.82 25.8 31.5
Courier 6 (sorter) 0.4 25.8 64.5
Air Cargo 3 0.84 2060.1 2452.5
Trucker 1 0.12 8.4 70.0
Trucker 2 4.95 0 0.0
Trucker 5 0.4 237 592.5
Trucker 6 1.4 439 313.6
Trucker 7 2.2 121 55.0
Trucker 8 0.12 804 6700.0
Manufacturer 2.7 6367 2358.1

6. Conclusion

The study showed that most transport workers handling radioactive material are receiving a dose
below 1 mSv in a year. Only some drivers of trucking companies that are transporting radioactive
material on are likely to exceed the 1 mSv limit but that in all cases their annual dose would remained
below 5 mSv in a year. Courier companies are the workers receiving the highest dose of all transport
workers included in the study. This can be explained by the fact that these companies are usually
handling a high volume of small light weight packages which is very different from all other carriers
included in the study. Workers at ports and railways station are less likely to exceed the 1 mSv per
year limit as all operation are done remotely and that the workers do not stay in close proximity of the
packages for a very long period of time. Some air cargo workers may exceed the 1 mSv per year limit
depending of the volume of packages transported. Because of the limited information gathered on the
radiation protection policies and work procedures, it is not possible to verify the effectiveness of these
programs. A general correlation between the number of TI transported and the dose received was
found to be impractical due to the wide range of results given by the analysis. This kind of correlation
could be developed for a group of carriers performing similar work and transporting similar material.
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Abstract

BNFL International Transport and Direct Rail Services have successfully developed
appropriate Radiation Protection Programmes for their business. The business supports
BNFL’s worldwide Nuclear Fuel Services with key customer bases in Europe, Japan and the
UK, utilising marine, rail and road modal transports. Experience in this business spans over 4
decades. The preparation of RPP’s for each aspect of its operations has been made relatively
straight forward in that the key elements within the internationally recognised model RPP (by
WNTI) were already in place in BNFL’s procedures to satisfy current National UK and
International Regulations and supported by Management systems which comply with
International Standards for Quality Assurance.

1. Introduction

BNFL International Transport Group have over 30 years experience in the movement of
packages designed to carry nuclear material. The design, construction and operation of these
packages satisfy all the requirements of the IAEA and associated National and International
transport of Dangerous Goods (Category 7). Marine operations are managed through BNFL
and Pacific Nuclear Transport Limited utilising a fleet of seven specially designed ships.
Within the UK the majority of domestic Spent Nuclear Fuel movements from Power Stations
to the BNFL Sellafield Reprocessing Plants is undertaken by Direct Rail Services (a wholly
owned subsidiary company of BNFL). D.R.S. currently operates a fleet of 45 locomotives
between Sellafield and 10 UK Reactor Sites.

Publication TS.R-1 (ST-1-Revised) of the IAEA Safety Standard Services requires the
preparation of a Radiation Protection Programme. This paper provides a description of the
particular arrangements in place within BNFL International Transport including PNTL and
DRS that satisty the IAEA requirement for an RPP.

2. Model structure for the radiation protection programme

Guidance on the content of an individual Radiation Protection Programme has been provided
by the Work Nuclear Transport Institute (ref. 1) and more recently within the UK the National
Radiological Protection Board (ref. 2). These Guidance documents build on the key
requirements specified within TS-R-1. i.e.

Optimisation of protection and safety (para 302)

Training of Workers (para 303)

Exposure Control (para 305)

Segregation from workers, members of the public and undeveloped films (para 306 and 307)
Emergency Response (para 308 and 309)
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The model structure for RPP’s within BNFL International Transport and DRS has in addition
to the above aspects recognised WNTI and NRPB guidance and included arrangements
covering: ‘Scope of the programme’; ‘Roles and Responsibilities’, ‘Dose Assessment’,
‘Surface Contamination Control’, ‘Optimisation’ and ‘Quality Assurance’. The paragraphs
below describe the implementation of these elements of the programme within BNFL
International Transport and DRS.

3. Implementation of RPP’s within BNFL International Transport and DRS
Scope:

Under this section is simply a Company address, a description of the total number of
employees, the materials being transported, package types, transport range and Applicable
Law.

Within BNFL International Transport the worker groups who are subject to radiological
assessment/monitoring comprise of dockworkers, Health Physics personnel, ships crew, and
flask engineers. For DRS the key worker group is train crew.

The materials being transported are by the nature of the business nuclear material including
Spent Oxide and Magnox fuels, new fuel, vitrified High Level Waste, and Low Level
Radioactive wastes.

The package types although principally ‘Type B’ also comprise IP1,IP2, IP3 and type A
excepted.

Key intermodel points on the transport routes include marine port(s) and UK rail heads,
associated with the power stations.

Roles and Responsibilities:

This section presents named post holders with key responsibilities e.g. the Radiation
Protection Advisor and Radiation Protection Supervisor (appointments under the UK lonising
Radiations Regulations (1999). The Operations Manager and the QA Manager for each
business function.

Dose Assessment:

Prior dose assessment has been undertaken for BNFL IT and DRS principally based on the
results from personal dosimetry monitoring over many years of operation. The results from
compliance radiological surveys on packages has also supported the prior dose assessment
methodologies.

As new packages are brought into use, perhaps requiring different ‘handling’ techniques
detailed assessment is undertaken accounting for worker occupancy. For the worker groups
identified above historically all group average and individual exposures have been controlled
to less than 1 mSv/year (category 1). Under TS-R-1 the level of individual monitoring vs
workplace monitoring indicates that sufficient control can be implemented through workplace
monitoring only. However, partly for historical reasons and partly for worker reassurance
arrangements. BNFL IT have issued their dock workers, sea staff and Flask engineers with
routine, or voyage specific personal issue film badges. The Health Physics Monitor team are
a ‘bought in’ service from elsewhere in BNFL and are already issued with film badges for
other work.

For the train crew in DRS routine film badges are not issued. Workplace monitoring is
undertaken on a campaign basis (total rail journey).
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It should be noted that the above arrangements have not been developed out of the TS-R-1
regulations but were already in place to ensure compliance with European Basic Safety
Standard/UK legislative/BNFL Corporate Requirements.

Optimisation:

It is recognised by WNTI (ref 1) that for Category 1 exposures °...the possibilities of
optimisation to further reduce this low dose may be very limited’. Never the less within
BNFL IT we as part of Risk Assessment reviews undertake analysis of exposure and

associated occupancy times in the vicinity of packages in order to demonstrate ALARA
(ALARP).

Surface Contamination Control:

The requirements of a Carrier are to take into account potential contamination of
conveyances. In due recognition of loose surface contamination being occasionally found on
certain European and UK Spent Fuel transports BNFL IT has established, in conjunction with
its customers (and their regulators), a comprehensive regime for surface contamination
monitoring at intermodal points.

Segregation:

As recognised in the WNTI paper (ref 1) ‘segregation requirements have been part of model
regulations and no additional requirements needs to be imposed in a Category 1 RPP’.

Emergency Response:

A separate conference paper ‘Emergency Response Arrangements for the Pacific Nuclear
Transport Fleet’ (ref 3) provides a detailed discussion of the arrangements covering BNFL
IT’s marine emergency response.

For rail operations DRS operates under the UK RADSAFE scheme working with National
Agencies, Local authorities and designated Emergency Services.

The scheme provides:

A single 24 hour national notification number

Early generic information to the emergency services

Technical Support

Clear responsibilities for ‘clean up’

A communication route for expert advice and technical support
A framework for media support

Consignment owner support.

Training:

The level of training given to the worker groups (and key individual roles) identified above is
commensurate with their function. For personnel designated as Classified (Radiation) Persons
under the UK Ionising Radiation Regulations training comprises a BNFL Corporately
prepared course covering:

- Arrangements for Entering Controlled/Supervised areas

- Emergency Alarms and appropriate response

- Radiation types; Hazards, Units of measurement, Limits Contamination, Fixed,
Loose, Airborne, Internal Dosimetry Contamination Control

- Signs and Warning Notices

- Radiation, Detection, Personal Dosimetry
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Understanding is tested at the end of the course and all Classified Persons are required to
attend refresher training every 5 years (minimum).

For those groups not appointed as Classified Persons i.e. Dockworkers, Sea Staff, Train Crew,
training is delivered by the Radiation Protection Supervisor or Designated Training
professional. The contents of this local area training manual is customised version of that for
Classified Persons training. Specifically covers is:

- Delineation of the restricted area;

- Arrangements for entry/exit from restricted area:
- Radiological monitoring arrangements:

- When advice must be sought;

- The role of Nominated Persons.

Refresher training provided to the crew (sea) by a ships Nominated Person on every voyage.
Quality Assurance:

Both BNFL IT and DRS are certificated to ISO 9000 (2000) and the RPP and associated
records are maintained to satisfy the requirements of the Standard.

4. Conclusions

BNFL International Transport and Direct Rail Services have established Radiation Protection
Programmes which satisfy the requirements of IAEA recommendations TS-R-1.

In establishing their RPP’s BNFL IT and DRS were able to call on robust Radiological
Management Systems that were already in place to satisfy National and International
regulations.
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Abstract.

The TAEA requires organisations involved in transport of radioactive material to implement a
Radiation Protection Programme (RPP) to control radiation dose exposure to both workers and the
public from transport operations. For nuclear fuel cycle materials, radiation protection is dealt with
prior to shipment by using a package design to control exposures to workers and the public. Dose
assessment and evaluation is a key issue for RPPs. The extent of control measures in the RPP should
relate to the magnitude and likelihood of radiation exposure. The World Nuclear Transport Institute
(WNTI) therefore made an assessment of the likely doses to workers in the transport chain, for the
various modes of transport and for the main nuclear materials. Analysis of the data on dose up-take
during the various modes of transport of nuclear fuel cycle materials indicates that it is very unlikely
that any group of workers, or any member of the public, will receive annual doses in excess of 1mSv
and the transport of nuclear fuel cycle materials should therefore fall into the lowest category, for
which no workplace or individual dose monitoring is required.

1. Introduction

Nuclear power generates electricity in 32 countries, and supplies over 16% of the world’s
electricity demand. It will continue to play a major role in meeting the world’s increasing
need for electricity and reducing carbon dioxide emissions without putting undue stress on the
environment. The nuclear power industry is becoming increasingly global in terms both of
products and services. The national and international transport of nuclear fuel cycle materials
by all modes of transport is essential to support this activity.

The TAEA requires the organisations involved in the transport of radioactive material to
implement a Radiation Protection Programme (RPP) in order to control radiation dose
exposure to both workers and the public from transport operations. The major nuclear fuel
cycle companies and their customers normally operate on nuclear licensed sites and have
extensive experience in the preparation and implementation of comprehensive radiation
protection provisions. In some cases, nuclear fuel cycle materials are transported by dedicated
carriers and these companies also have well established radiation protection provisions.

However, there are many transport organisations for which the transport of nuclear fuel cycle
materials is only a small part of their business; typical of these are trucking companies, sea
carriers, port handling organisations and airline services. Previously, such companies may not
normally have had fully developed radiation protection programmes in operation which would
meet the requirements of the IAEA Transport Safety Regulations (TS-R-1). Accordingly,
without a good understanding of what is required in a radiation protection programme, there is
the possibility that they would perceive the development and implementation of a formal RPP
as difficult to justify in terms of the value to them of the nuclear fuel cycle business. This
need not be the case.
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It clearly is necessary to ensure that radiation protection programmes are implemented
properly to protect workers and the public. However, it is important to allay the concerns of
operators in the transport chain that such programmes would be too onerous to justify in
business terms as well as to allay perceived risks among the public.

2. Implementation of RPPs

RPPs are intended to provide for and document the framework of controls applied by a
transport organisation to limit the normal and potential exposure of workers and the public.
They have to include details on the procedures to be adopted to optimise protection and
safety, including such issues as dose assessment, segregation of packages, emergency
response, training and quality assurance.

Dose assessment and evaluation is a key issue for RPPs, and this includes both a dose
assessment at the pre-operational stage to ensure that account has been taken of all reasonably
practicable radiation protection measures, and radiation monitoring and dose assessment
where appropriate during transport to demonstrate compliance and to establish good practice.

The nature and extent of control measures in the RPP should relate to the magnitude and
likelihood of radiation exposure. Therefore, it is possible to apply a graded approach to the
RPP requirements as provided for in the IAEA Transport Safety Regulations (TS-R-1). TS-R-
1 applies the following actions:

= Where it is most unlikely that the dose will exceed ImSv/year, very little action needs to
be taken for evaluating and controlling worker doses.

* Where it is likely that the dose will be 1-6mSv/year, a dose assessment programme is
necessary, and can involve workplace or individual dose monitoring.

» Where it is likely that the dose will exceed 6mSv/year, individual monitoring of
transport personnel is mandatory.

The 1ImSv/year effective dose limit is the dose limit for members of the public and for
operations below this level no workplace or individual dose monitoring is required.

TS-R-1 accepts that the categories will be based generally on a prior radiological assessment
using existing dose data for similar transport activities. This is why it is important to collect
reliable dose data relating to nuclear fuel transport operations to assess the implications of the
new requirements for nuclear fuel cycle transports.

2.1. Dose assessment

A study carried out by the World Nuclear Transport Institute (WNTI) with the co-operation of
its members made an assessment of the likely doses to various types of worker in the transport
chain, and also to members of the public for the transport of various fuel cycle materials, for
various modes of transport, mainly based on experience of actual operations, as follows:

» Workers - loading and unloading workers, crew/drivers, inspectors, supervisors;
= Mode - rail, road, sea;

» Materials - uranium ore concentrate (UOC), uranium hexafluoride, oxide powder, new
fuel, spent fuel, plutonium, mixed oxide fuels (MOX) and wastes.

There are several published studies covering the major nuclear fuel cycle materials but the
studies are fragmented, and in some cases specific to particular situations; they require careful
analysis to establish confidence in their accuracy and validity. Data from direct
measurements, or estimates based on assumed transport scenarios and dose rates from
packages are the most reliable. Computer codes can also give a useful guide.
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For accurate assessments, the dose rates should be those in occupied areas combined with
appropriate exposure times. The aim of the WNTI study was to collect the best data, which
represent current practice from both existing published sources and records of WNTI member
companies.

Road, rail and sea transport are all commonly used for nuclear fuel cycle materials. Air
transport is carried out, but only to a limited extent.

For road transport, non-irradiated nuclear fuel cycle materials - uranium ore concentrates,
uranium oxide powder, uranium hexafluoride, and new fuel - are normally carried in
containers on trailers. Loading is by crane or lift-truck with limited access by workers. Similar
conditions apply to rail transport. The quantities of uranium ore concentrates and uranium
hexafluoride are quite large - typically thousands of tonnes per year in countries involved in
the nuclear fuel cycle industry. Low- and intermediate-level wastes are transported by road
under conditions similar to those for uranium ore concentrates; that is, packed in drums and
loaded into standard ISO containers. Rail transport is similar.

Spent nuclear fuel is transported within Europe mainly by rail, with road transport confined to
the short journeys from the reactor site to the railhead. Spent fuel is transported by sea from
Japan to Europe for reprocessing in dedicated vessels to sea terminals close to the
reprocessing plants followed by short road/rail journeys. For spent fuel, crane handling of
flasks is used at the sea terminals with limited access by workers. Some spent fuel is likewise
transported by sea from continental Europe to the UK. The limited transports of high-level
waste, for example from la Hague in France to storage facilities in Europe and Japan, are
closely similar to spent fuel transport.

The individual dose up-takes to workers and the public resulting from the transport of the
various nuclear fuel cycle materials by different modes of transport are summarised in the
following table:

Table 1: Maximum annual dose up-takes for various materials and modes of transport

Material Persons Road Rail Sea
(all measurements in microSievert)
Non-irradiated material Handlers 300 300 <300
Crew 100-700 <4 <300
Public <4 <1 <20
Spent fuel Handlers <1000 200 <1000
Crew 200-500 2 <700
Public <4 <6 <1
Waste (LLW/ILW) Handlers
Crew 20-400 <600
Public <4 <4
High-level waste Handlers 1700 <1000
Crew 200 <600
Public 20 <1
MOX/plutonium Handlers <1000
Crew <200
Public <1
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Analysis of the data on dose up-take during the various modes of transport of nuclear fuel
cycle materials indicates that it is very unlikely that any group of workers, or any member of
the public, will receive annual doses in excess of ImSv. The transport of nuclear fuel cycle
materials should therefore fall into the lowest category, for which no workplace or individual
dose monitoring is required.

The International Basic Safety Standards also require operators all along the transpor chain to
adopt the safety principle that in operations that give rise to exposure, radiation protection
should be optimised to reduce doses to As Low As Reasonably Achievable (ALARA), which
is normal practice in the nuclear industry. For nuclear fuel cycle transport, the ALARA
principle can be met by demonstrating that attention has been paid to minimising dose up-take
and that best practice has been adopted; for example, in the segregation and storage of
containers, the shielding of drivers, the supervision of working practices, operator training,
and so on. The optimisation principle can be achieved with the application of common sense
and good practice.

2.2. Actions to facilitate implementation

The requirement for radiation programmes is included in the IAEA Transport Safety
Regulations as part of the General Provisions, and as such, sets down the basic principles.
Detailed guidance is essential to achieve successful implementation of these principles by the
industrial organisations concerned. WNTI and its members have co-operated closely with the
IAEA and national competent authorities by providing an input of industrial experience to
ensure that the guidance document, the IAEA Provisional Safety Guide (TS-G-1.5) clearly
interprets the intentions of the regulations and gives detailed guidance and information
sources to the various organisations in the transport chains which have to implement them. It
is important to set down clearly the various responsibilities of the transport organisation, its
management and workers.

In addition, WNTI within its working groups has prepared advice for onward transmission to
the supply chains involved in nuclear fuel cycle transport. On that basis seminars have been
organised by leading nuclear fuel cycle companies for their transport service providers which
covered all aspects of RPPs and discussed typical examples which could be used as pro-
formas for consignors, carriers, port handling organisations, and similar organisations. WNTI
also gives lectures at the IMO World Maritime University to students involved in various
aspects of sea transport from many countries on the transport of radioactive materials and the
requirement to establish RPPs.

3. Conclusions

Preparation of RPPs ensure that an adequate framework of controls will be applied by the
various organisations in the transport chain to meet the radiation protection principles
protecting workers and the public.

This is a new requirement for many organisations which have traditionally played an
important role in the transport of nuclear fuel cycle materials. The detailed guidance provided
by the IAEA coupled with the help and advice provided by WNTI and the nuclear fuel cycle
industry will help them to develop RPPs, and this is important to facilitate the provision of
international transport services.
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Abstract.

This paper summarizes the principal findings and conclusions of work undertaken on behalf of the
national competent authorities. The work was performed with the objective to provide guidance
material on occupational and public radiation exposures arising from the normal transport of
radioactive material in Germany. The survey and assessment results provided cover all major
categories of materials (fuel cycle and non-fuel cycle material) and all relevant shipping modes. The
findings confirm the general understanding that the radiation doses to workers and members and the
public received during the normal transport of radioactive material represent - with very few
exceptions - only a small fraction of the relevant regulatory dose limits.

1. Introduction

Over half a million of packages containing radioactive material are transported each year in Germany
by road, rail, air and sea. The great majority of radioactive material shipments contains small
quantities of solid, liquid and gaseous radioactive substances for use in medicine, research and
development, hydrology, geology, power production and various industrial applications and
commodities, that assist our daily lives, e.g. smoke detectors. Large quantity shipments of radioactive
material such as spent nuclear fuel, industrial radiation sources etc. packaged in heavy rigid transport
flasks account only for a small proportion of the total traffic of radioactive material shipments.

Most radioactive material packages transported emit penetrating ionizing radiation and radiation
exposures of transport workers and the public may occur during their transport. To ensure an adequate
level of safety and protection of persons, property and the environment the potential radiological
hazards arising from exposure to ionizing radiation must be constrained below prescribed levels, i.e.
the regulatory dose limit. The packagings and containers being used for the transportation of
radioactive material shipments are therefore designed to comply with and the transport takes place
according to the safety standards and requirements agreed upon internationally and developed and
published by the International Atomic Energy Agency (IAEA), i.e. the “Regulations for the Safe
Transport of Radioactive Material” (No. TS-R-1). The general provisions on radiation protection of
the Regulations also require, (a) that periodic assessments of transport-related radiation doses to
persons are carried out (para 304 TS-R-1) and (b) that safety and protection in transport “shall be
optimized in order that the magnitude of the individual doses, the number of persons exposed .... shall
be kept as low as reasonably achievable (ALARA), economic and social factors being taken into
account, and doses to persons shall be below the relevant dose limit” (para 302 TS-R-1). The IAEA
Regulations are fully reflected in the Modal Regulations, i.e. ADR, RID, ICAO-DGR, and IMDG-
Code, and these international regulations form the essential basis of the nationally applicable
legislation concerning the transport of hazardous material including radioactive substances.

The nature and extent of measures and procedures being employed at the operational level to satisfy
the basic radiation protection requirements and the effort and resources committed to determining
optimized levels of protection and safety in the transport of radioactive material are left to be decided
by the operator (e.g. by the establishment and application of a Radiation Protection Programme for
transport). In the everyday control of ensuring compliance with the radiation protection requirements
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of the Regulations, the use of professional experience and knowledge by suitably qualified and
experienced staff is being considered as an acceptable approach (para 92 ICRP Publ. 75) for judging if
all reasonable practical measures relevant to transport safety have been accounted for at the
operational level on the basis of a comparison of radiologically relevant performance indicators (e.g.
transport worker doses) with what has been achieved in similar or related transport activities.
Therefore a broad understanding of the nature and magnitude of the exposures to radiation of transport
workers and the public in various transport disciplines is of prime importance to the parties with
responsibilities for safety in the transport of radioactive material, i.e. transport operators and the
competent authorities.

2. Scope and objectives

In order to assist in the assessment and evaluation of the adequacy and effectiveness of the measures
and procedures being employed to control occupational and public exposures during the normal
transport to levels as low as reasonably achievable and to ensure compliance with the basic safety
requirements of the Regulations, work has been undertaken on behalf of governmental agencies with
responsibilities for the safety in transport of radioactive material (i.e. The Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety (BMU) and the Federal Office for Radiation
Protection (BfS)) with the principal objective to provide guidance material on the nature and
magnitude of radiation exposures received by transport workers and members of the public from the
normal transport of radioactive material by all modes in Germany, i.e. road, rail, air and sea [1]. The
guidance material being provided is limited to transport operations closely attributable to the moving
phase of a radioactive material shipment in the public domain and includes in particular the
preparation of radioactive material shipments for despatch (e.g. labelling, placarding), loading and
unloading of vehicles, carriage including in-transit storage, inter-and intra-modal transfer operations,
package handling at distribution centres and depots and delivery to the consignee at the final
destination. Normal transport is used to describe transport operations which occur without unusual
delay, loss of, or serious damage to the package, or an accident involving the conveyance.

3.  Assessment approach

The nationally applicable legislation and regulatory requirements concerning the transport of
radioactive material do not require reporting, compilation and publication of occupational and public
radiation exposure data in a consistent and harmonized manner on a routine basis. Therefore, the
occupational exposure data have primarily been gathered and compiled with emphasis on personal
monitoring data from a number of commercial transport operators in Germany known as major shipper
or handler of fuel cycle and non-fuel cycle material (in terms of the number of packages and the
amount of radioactivity transported). To some extent advantage was taken of compilations of statistical
transport and exposure data collated within other transport safety assessment studies including
Research Projects funded by the European Commission (DG TREN).

Radiation dose monitoring of members of the public, however, is generally been considered to be
impracticable and relies on employing dose assessment models and transport and exposure model
parameters relevant for hypothetical individuals, e.g. persons living or working permanently near, or
travelling on, roads or railways or depots used for shipping consignments of radioactive material, and
being imposed to static and transient exposures to ionizing radiation during transport. Several
nationally relevant population dose assessment studies were identified and have been examined for
this study purpose.

4.  Survey and assessment results

The survey and assessment results in terms of the maximum observed occupational and public
radiation exposures arising from the normal (incident-fee) transport of radioactive material in
Germany are summarized in Table 1. The transport-related radiation exposures were made available or
assessed for various transport practices and have been broken down accordingly in a range of broad
categories of radioactive materials and their predominant transport mode: a) Non-irradiated nuclear
fuel cycle material, b) Irradiated nuclear fuel cycle material including spent nuclear fuel, vitrified high-
level radioactive waste and large quantity radiation sources, c) Non-nuclear radioactive waste, e.g.
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medical and research waste, d) Supply and distribution of radioisotopes for medicine, research and
industry, and e) Radiographic radiation sources and monitoring and gauging devices.

The maximum observed transport worker doses from external exposure to ionising radiation given in
Table 1 are expressed as annual effective dose (mSv/yr). The worker doses related to road, rail and air
transport activities are most representative for road vehicle drivers, package handlers and marshalling
yard and airport personnel being physically involved in the carriage, handling, inter-/intra-modal
transfer and in-transit storage of packaged radioactive material shipments and are believed to reflect
well-managed transport practices. The public radiation doses given in Table 1 represent upper (or
conservative) dose estimates for hypothetical individuals being exposed to static and transient external
exposure from radioactive material shipments by road and rail. Hypothetical individuals and exposure
scenarios being considered in the dose assessment include, for example, residents living or working
permanently in close proximity to an approach road to a storage facility, re-distribution centre or inter-
modal transfer point with a significant traffic density of radioactive material shipments.

The survey and dose assessment results indicate that the radiation exposures arising from the normal
(incident-free) transport are in the range or below of 1 mSv/yr for transport workers in all major fields
of radioactive material applications (e.g. drivers, escort personal, package handlers, railway and airport
personnel) and well below of 0,1 mSv/yr for member of the public. Radiation doses at these levels
represent only a small fraction of the relevant regulatory dose limit for radiation workers and the
general public of 20 mSv/yr and 1 mSv/yr, respectively. A small fraction of the workforce being
involved in the supply and distribution of medical, scientific and industrial radioisotopes represents a
notable exception under circumstances where routinely large volumes of packaged (generally
predominantly excepted and Type A packages) radioisotopes are handled in distribution centres and
depots and subsequently shipped by road resulting in maximum driver and handler radiation doses of
approximately 10 - 14 mSv annually. The number of drivers/handlers being exposed to this enhanced
levels of dose is, however, very limited.

Similarly, some site radiographers have been found to be occupationally exposed to levels which
represent a significant fraction of or close to the regulatory dose limit of 20 mSv/yr from external
radiation during both the field use and road transport of site radiography sources. However, analyses
of typical exposure conditions of site radiographers during the transport and field use of radiographic
radiation sources have led to the conclusion that the transport-related worker doses are generally below
1 mSv/yr.

5. Discussion and conclusions

This paper summarises the results of work undertaken on behalf of the national competent authority
with the ultimate objective to develop guidance material on the nature and magnitude of occupational
and public exposures from the normal (incident-free) transport of radioactive material in Germany.
The information provided covers all major categories of radioactive material shipments (i.e. fuel cycle
and non-fuel cycle material) and shipping modes (road rail air and sea) and represents the most
extensive and comprehensive data base on transport-related radiation doses currently available in
Germany.

The survey and assessment results confirm the understanding that the transport-related radiation
exposures received by transport workers and members of the public under normal (incident-free)
transport conditions in Germany are generally low for all major categories of materials and transport
activities and well below the applicable regulatory dose limits (20 mSv/yr for workers and 1 mSv/yr
for members of the public). A notable exception are transport worker doses arising from the supply
and distribution (road) of radioisotopes for medical, scientific and industrial applications where a few
workers (driver/handler) were identified to receive maximum effective doses in the range of
approximately 10 - 14 mSv/yr. The number of persons concerned is based on the current knowledge,
however, very limited.

The nature and magnitude of the observed occupational and public radiation exposures described
above are believed to reflect well-managed transport practices and procedures and sound management
principles and are therefore considered to be a useful basis for the establishment of an optimized level
of safety and protection in the normal transport of radioactive material taking due account of the
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transport volumes under consideration. The nationally available radiation exposure data also indicate
that application of the safety standards of the Regulations provide a suitable level of radiological
protection of both transport workers and the general public for normal conditions of transport of
radioactive material by all shipping modes and satisfy the radiation protection principles underlying
the Transport Regulations (TS-R-1).

Table 1. Maximum observed radiation doses received by workers and members of the public
from the normal (incident-free) transport of various categories of radioactive material

in Germany.
Material Category/Transport Operations Transport Maximum Effective Dose
Mode (mSv/yr)

Workers Public ¥
Non-irradiated nuclear fuel cycle material, e.g. U0, Road/Rail <1 -9
UFg, UO,-powder/pellets, non-irradiated fuel
assemblies, radiation sources Sea <19 -
Irradiated nuclear fuel cycle material , e.g. Road 1-2 < 0,05
activated/contaminated equipment and components,
radioactive waste, irradiated nuclear fuel, vitrified Rail <1 <0,1
waste, radiation sources
Non-nuclear radioactive waste, e¢.g. medical and Road <1 -—-
research waste
Transport and distribution of radioisotopes for Road 10- 14 < 0,04
research, medicine and industry, other radioactive
materials Air <1 -—-
Radiographic and other radiation sources Road <19 -
Regulatory Dose Limits All 20 1

a) Relevant to hypothetical individuals, e.g. permanent residents/by-standers or users of the transport route.

b) ,,---,, = Data currently unavailable.

c) Preliminary value derived from the general literature.

d) Transport-related worker dose without the extra dose received from the field use of site radiographic radiation sources.
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Abstract.

Sealed radioactive sources are used very widely in industry, medicine and research. These sources are
required to be disposed off in a safe manner after they out-live their useful life. These sources are
known as spent sources or disused sources. Some of the spent sources contain substantial amount of
residual radioactivity. These sources are transported to the supplier or the national disposal agency for
their safe disposal. Transport of radioactive material in India is governed by a code issued by the
Atomic Energy Regulatory Board, the competent authority of India. This code is based on the IAEA
regulations for safe transport of radioactive material. As part of the radiation protection program for
transport of radioactive material in India, dose estimation studies for the transport workers and general
public due to transport of spent sources are carried out. The paper estimates, annual collective dose for
incident free and accident conditions, accruing due to transport of spent sources generated by nuclear
application institutions in India. The estimation is carried out using the computer code INTERTRAN?2.
The results indicate that the maximum individual dose, due to transport of spent sources for disposal
purpose, to transport workers and general public is at least two orders below the dose limits.

1. Introduction

Sealed radioactive sources are used very widely in industry, medicine and research. These
sources are required to be disposed off in a safe manner after they out-live their useful life.
These sources are known as spent sources or disused sources. Some of the spent sources
contain substantial amount of radioactivity. For disposal, the sources are transported to the
supplier or the national disposal agency. Transport of radioactive material in India is governed
by the competent authority (Atomic Energy Regulatory Board) code viz. AERB/SCTR-1 [1],
which, is based on the IAEA regulations for safe transport of radioactive material [2]. The
paper estimates, annual collective dose for incident free and accident conditions, accruing due
to transport of spent sources generated by nuclear application institutions in India.

Every year more than one thousand consignments of various decayed radioactive sources
(belonging to nuclear application institutions) are transported in India. These consignments
are transported from across the country to the designated radioactive waste disposal facilities
located in different parts of country, for their safe disposal.

Dose assessment for transport workers and general public is computed using the
INTERTRAN2" code. This code is a revised version of the INTERTRAN code [3]. The
INTERTRAN code is based on the RADTRAN4 code [4], developed by the Sandia National
Laboratories U.S.A. to estimate the population exposure and other health related
consequences resulting from a given shipment of radioactive material. The code also
generates a series of input and output data and tables, which can be used to compare the
sensitive transport parameters for different cases. Since most of the transport of radioactive
waste is undertaken by road, the paper analyzes transport by road mode only.

"INTERTRAN2 was developed as a co-operative effort between the IAEA and the Member States. It was tested
during the summer of 2000 and is now available on a web site.
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This work is part of a larger exercise, undertaken to estimate the total collective dose due to
transport of radioactive material in India comprising of all the aspects of nuclear fuel cycle
and radioactive material application industries. The exercise is divided into smaller parts,
which include transport of uranium ore and fresh sources, heavy water, radioactive products
and by-products, spent fuel, contaminated reactor components, radioactive waste etc.

2. Profile of the radioactive waste

Radioactive waste originates from different practices involving application of radioactive
material in the areas of industry, agriculture, medicine, and research work. The strengths of
these decayed sources vary from kilo becquerel to tera becquerel of different radioisotopes.
The list of radioactive waste generated by these institutions in India during the period 1%
January-31% December, 2001 is given in Table 1. It can be seen from the list that, a large
number of consignments of radioactive waste transported are generated by the industries
disposing decayed radiography and nucleonic gauge sources, hospitals disposing decayed
teletherapy and brachytherapy sources and a few other institutions disposing decayed sources
from Gamma Chambers.

Table 1:
Sr.No. Radioactive waste (radioisotope) No. Of Packages transported/y Origin of waste
@ Co-60 5 TT
2@ Co-60 4 GC
3 Co-60 125 BT, NG
4 Ir-192 861 BT, IR
5 Cs-137 7 BT, NG
6 Pm-147 7 NG
7 Sr-90 2 NG
8 Fe-55 3 NG
9 Cf-252 1 NG
10 Cd-109 1 NG
11 Kr-85 2 NG
12 Ra-226 1 NG
13 Am-241 8 NG
14 Cm-244 1 NG

@ Considered separately, TT Teletherapy, GC Gamma chamber,
BT Brachytherapy, NG  Nucleonic Gauge, IR Industrial Radiography

About eight hundred and fifty consignments of Ir-192 radioisotope as decayed industrial
radiography sources and brachytherapy sources are transported every year, for waste disposal
purposes. Institutions using gamma chamber irradiators, hospitals using teletherapy machines
for treatment of cancer and industries deploying nucleonic gauges for process monitoring
purposes generate radioactive waste comprising of decayed Cobalt-60 sources. Annually there
are about four cases of replacement/ return of gamma chamber sources, four to five cases of
source replacement for teletherapy machines and a large number of decayed / disused
nucleonic gauge sources, which are transported for waste disposal. Radioactive waste,
containing decayed / disused Am-241, Cd-109, Cf-252, Cm-244, Cs-137, Fe-55, Kr-85, Pm-
147, Ra-226 and Sr-90 radioisotopes is generated from the nucleonic gauges, which is
transported to the Waste Management Facilities for it’s safe disposal.

3. Calculations

Normalization of “radioactivity and the transport distance” for calculation purpose: Since
the number of cases of radioactive waste transport is large, it will be a difficult proposition to
estimate the population exposure for each case individually. To make the calculations part
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simpler, an average activity of a given source transported over an average distance for a
single transport per year is considered for estimation of population exposure.

Considering the proportionality of the collective dose to the activity of the radioisotope and to
the distance through which it is transported, it can be argued that, if, the product “activity x
distance transported” is maintained unchanged in the calculations, estimation of collective
dose will be fairly close to the actual value. Here it is also assumed that the demographic
patterns, the traffic patterns, the accident rates and the values of other parameters used in the
calculations are fairly similar for the respective zones, throughout the country.

The quantity C; x D; (where C; is the activity of the radioisotope transported in the i case
through distance D;) for each case of transport and the product sum X C; x D; for each
radioisotope transported is estimated. Next, it is assumed that for all the cases of transport,
the radioisotope is transported through an average distance of 500 km, i.e. the parameter D; is
assigned a uniform value of 500 km for all the cases. Using the value of D; as 500 km, an
average activity of the radioisotope transported is arrived at, which will not alter the product
sum X C; x Djj, case of each isotope transported. These values are given in Table 2. The value
of parameter Di is chosen uniformly as 500 km because, for a large number of cases of
transport of radioactive waste in India, actual distances happen to be close to 500 km each.

Table 2:
Sr Radioactive No of X C;D; Assumed Activity transported
No Waste packages transport as single
(Isotope) km x GBq distance consignment for
Km 500km
(GBq)
1 Co-60 TT 5 1.97E+08 500 3.94E+05
2 Co-60 GC 4 0.74E+08 500 1.48E+05
3 Co-60 NG 126 6.92E+08 500 13.84E+05
4 Ir-192 861 0.70E+08 500 1.4E+05
5 Cs-137 7 0.022E+08 500 4 4E+03
6 Pm-147 7 0.0035E+08 500 700
7 Sr-90 2 421.0 500 0.842
8 Fe-55 3 325.12 500 0.650
9 Cf-252 1 1.2 500 2.4E-03
10 Cd-109 1 110.6 500 0.2212
11 Kr-85 2 2246.4 500 4.5
12 Ra-226 1 37.0 500 0.074
13 Am241 8 65.48E+03 500 131
14 Cm244 1 2.45E+03 500 4.9

TT Decayed Co-60 sources from Teletherapy machine,
GC  Decayed Co-60 sources from Gamma Chamber
NG  Decayed Co-60 sources from Nucleonic Gauge

These average values of C; and D; are then used as input data for the INTERTRAN?2 program
for estimating the population dose in case of each of the radioisotope transported individually.
Details of some of the input parameters, used in the calculations are given in Table-3,
wherever required, the built-in default values of the parameters are used for running the
program.

Since the decayed radioisotopes from the teletherapy units and gamma chamber irradiators are
of much higher activity than, those from the nucleonic gauges or other smaller sources,
separate estimation of the population exposure is made for these decayed sources. This step
will prevent undue biasing of the average activity.
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Table 3:

INDEX NAME DESCRIPTION OF PARAMETER PARAMETER VALUE
1 FTZNR FRACT OF TRAVEL IN RURAL POP ZONE 0.80
2 FTZNS FRACT OF TRAVEL IN SUBUR. POP ZONE 0.15
3 FTZNU FRACT OF TRAVEL IN URBAN POP ZONE 0.05
4 VELR VELOCITY IN RURAL POP ZONE (Km/h) 60

5 VELS VELOCITY IN SUB POP ZONE (Km/h) 40

6 VELU VELOCITY IN URBAN POP ZONE (Km/h) 25

7 CREWNO NUMBER OF CREW MEN 2

8 ADSTCW DISTANCE FROM SOURCE TO CREW m 3.0

9 HANDNO NUMBER OF HANDLING 4.00
10 STOPTIM STOP TIME PER KM ( h/Km) 0.011
11 MINST MINIMUM STOP TIME PER TRIP h 1.0
12 TIMZR ZERO STOP TIME PER TRIP h 0.00
13 FMINCL MINIMUM NO OF RAIL CLASSIFIC. 0.00
14 PDST PERSONS EXPOSED WHILE STOPPED 50

15 RST AVERAGE EXPOSURE DISTANCE m 3.00
16 DTSTOR STORAGE TIME PER SHIPMENT h 24.0
17 PDSTOR NO OF EXPOS PERSONS DURING STORAGE 100.00
18 RSTOR AVERAGE EXPOSURE DISTANCE m 10.00
19 PPY NO OF PEOPLE PER VEHIC. ON LINK 10.0
20 FRSHR FR. OF URB TRAVEL DU RUSH HR TRAF. 0.01
21 FCTST FR. OF URB TRAVEL ON CITY STREET 0.01
22 FTLEFWY FR. OF RUR-SUB TRAV ON FREE WAYS 0.8
23 TNCTPR TRAFFIC COUNT RURAL ZONE 100
24 TNCTPS TRAFFIC COUNT SUBURBAN ZONE 1800
25 TNCTPU TRAFFIC COUNT URBAN ZONE 3000
26 —===—= ACCIDENT RATE IN RURAL ZONE 1E-06
27 === ACCIDENT RATE IN SUBURBAN ZONE 2E-06
S ACCIDENT RATE IN URBAN ZONE 5E-06

4. Results and discussions

From Table 3 it can be seen that, for Cobalt-60 radioisotope, though the average activity
values for teletherapy and gamma chamber are larger as compared to that for nucleonic
gauges, contributions to the collective dose by the teletherapy and gamma chamber sources
are smaller. This can be attributed to the fact that large number of consignments are
transported for gauges resulting in larger collective dose value.

From Table 4 it can be seen that, maximum contribution to the collective dose due to transport
of radioactive waste i.e. 46.5 person Sv., comes from the Iridium-192 radioisotope which is
mainly due to transport of decayed industrial radiography, brachytherapy and nucleonic gauge
sources with the maximum individual dose of 7.4 micro sievert on the considered link
segment. The transport of radioactive waste containing Co-60 radioisotope contributes next
highest i.e. approximately 8.0 person Sv. Contribution to the collective dose due to transport
of radioisotopes Cs-137, Pm-147, Sr-90, Fe-55, Kr-85 and Am-241 is relatively low.

5. Conclusion

From Table 5 it can be seen that the individual doses are quite low and that most of the
contribution to the population exposure due to transport of spent sources in nuclear
application comes from industrial sector. It is about 115 times, in incident free conditions of
transport, 8 times, in accident conditions of transport and 124 times, the maximum individual
in-transit dose, as compared to that in research sector.
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Table 4:

Expected value of population risk in ~ Maximum individual

SrNo Isotope Person-Sv In-transit Dose for the
link

Under incident Under accident
Free conditions  conditions E-06 Sv

1 Co-60TT 0.742 1.61E-03 0.115

2 Co-60GC 0.459 6.52E-04 0.07

3 Co-60NG 6.761 4.96E-03 1.07

4 Ir-192 46.5 2.88E-04 7.40

5 Cs-137 0.391 1.74E-05 0.06

6 Pm-147 0.391 1.43E-10 0.06

7 Sr-90 0.121 8.56E-12 0.0172

8 Fe-55 0.175 7.36E-15 0.0258

9 Cf-252 0.0668 1.94E-12 0.00860

10 Cd-109 0.0668 1.94E-08 0.00860

11 Kr-85 0.121 6.96E-18 0.01720

12 Ra-226 0.0668 3.39E-11 0.00860

13 Am?241 0.445 3.34E-07 0.06880

14 Cm244 0.0668 6.34E-09 0.00860

TT Decayed Co-60 sources from Teletherapy machine

GC Decayed Co-60 sources from Gamma Chamber
NG Decayed Co-60 sources from Nucleonic Gauge
Table 5:

Sector: Expected value of population risk Maximum individual
Under incident free ~ Under accident in-transit dose for
conditions conditions the link E-05 Sv
Dose® Dose ratio* Dose® Dose ratio* Dose® Dose ratio*

Industry  52.438 114.24 1.118  7.60 0.868 124.00

Medical  3.477 7.57 0435 296 0.011 1.57

Research 0.459 1.00 0.147 1.00 0.007 1.00

@ Person Sv

* Compared with the estimated dose values for research sector.
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Abstract.

The data on transport of radioactive materials can be an useful tool for a competent authority to evaluate the
performances of the regulatory framework established to guarantee the safety in the transport activities and to
evaluate the radiation doses to people and transport workers arising from this activity. A domestic regulatory
provision obliges the carriers to provide, to the competent authority, detailed data on the shipments of radioactive
material performed.. The availability of these data has allowed to organize a database since 1987 about the
shipments performed in Italy.. This paper summarize the historical statistical elaborations of the shipments data
of radioactive material performed during the last decade. The results of a survey on the doses received by the
transport workers and an evaluation of doses to the population associated to the transport of radioactive material
are also presented.

1. Introduction

Data on transport of radioactive material are of great importance to evaluate the performances of the
system protection and safety established by the Transport Regulations. Moreover the knowledge of
data on the shipments of radioactive materials can help the competent authority in the periodic
assessment of the radiation doses to person arising from transport activities as required by the IAEA
Regulations (par. 304 TS-R-1) and to verify that the limits prescribed are respected. The data on
transport of radioactive materials and their analyses are also useful for other reasons: to support
compliance assurance by competent authority; to assist competent authority for inspection activities; to
identify trends in transport of radioactive materials; to provide factual data to help meet public
concerns. Italian domestic regulations allow to have available very detailed data on shipments of
radioactive material. In particular the radiation protection regulations establish that the authorized
carriers to the transport of radioactive materials have to provide to the competent authority, on
quarterly basis, a detailed data regarding each shipment carried out. Since 1987 a database called
TRARAD was established with the data on the shipments of radioactive material for all modes of
transport.

2.  Analyses of data ( 1987 — 2000 )
2.1 Shipping volume

The analyses of data are referred to shipments carried out during the period 1987-2000 by authorized
carriers. The results of the analysis of data are based both on direct elaboration and derived by
statistical analyses sampling. Trend analyses have been carried out with the scope to evaluate changes
in transport of radioactive materials and to evaluate transport flows inside the national territory and
relating to the import and export activity. The data regarding the number of shipments and number of
packages transported during the period analysed are summarized in Table 1. The maximum number of
shipments (155000) was in 1996 with a number of packages transported of 458000. After 1996 the
number of shipments and packages transported had a decrease for different reasons. This phenomena
can be explained taking into account the changes in the production and use of radionuclides
particularly in medical field. In medical field has been observed a decrease in the use of radioactive
sources, in particular Co-60, for cancer treatment; the increase of the average activity transported for
each package with the decrease in the number of packages shipped; the extensive use of Tc99 for
medical diagnostic instead of other radionuclides previously used.
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Table 1: Transport data ( 1987-2000 )
1987 | 1988 [ 1989 | 1990 | 1991 | 1992 [ 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 [ 2000

No
packages | 227000{ 336000] 341000{ 345000] 334000] 465000{ 469000{ 449000] 406000 458000 356000] 287000] 203000{ 193000

No
shipments| 61000] 81000] 78000] 92000 83000 90000{ 148000{ 144000] 134000 155000{ 134000] 118000} 99000{ 86000

2.2. Type and number of operators

Shipments of radioactive material are carried out, for all modes of transport, by authorized carriers.
The authorization is issued on the basis of the technical advice expressed by APAT. The number of
road carriers has grown in the period 1990 — 1994 after the decision of Italian railways to stop the
carriage of small packages of radioactive material. From 1994 to 2000 the number of carriers has
decreased in virtue of a merging process among transport undertakings and because some gamma-
graphics operators ceased their activity.

2.3. Type of packages shipped

The data regarding the type of packages transported are reported in Table 2 as percentage of total
packages shipped. Type A and excepted packages represent the majority of the packages transported.
Data of Table 2 should be analyzed taking into account that much more realistic figures in terms of
percentage of Type A packages and excepted packages transported are those referred to 1999 and
2000. The packages shipped in these two years were about 55% for Type A packages and 43% for
excepted packages. In the previous period it was observed that in many cases the carriers, providing
the data, did not distinguish between Type A and excepted packages. Type B packages are only a
small percentage of the total packages transported in the range from a maximum of 1% to a minimum
of 0,1%. The percentage of Type B packages transported includes shipments of gamma-graphic
devices and in many cases they contribute to the total number of shipments as round trip. Industrial
packages are a small fraction of the total packages transported varying from a maximum of 5,7% in
1989 to a minimum of 0,4% in 1995.

Table 2: Package type as % of total packages shipped (1987-2000)

1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000

Industrial | 5,5 3.1 57 3,5 3.1 1,9 1.1 1.1 0,4 1,5 1,9 1,6 0,9 0,6

Excepted | 2,6 1,9 1,6 0,5 1,0 1,0 52 7,6 11 1,2 8,0 11,5 | 43,7 | 42,8
Type A 90,9 | 943 | 92,2 | 954 | 953 | 96,7 | 934 | 91,0 | 98,5 | 97,2 | 89,9 | 86,6 | 552 | 56,4
Type B 1,0 0,6 0,5 0,5 0,5 0,5 0,3 0,3 0,1 0,1 0,2 0,3 0,1 0,2

2.4.  Package characteristics

Information on the characteristics of radioactive materials transported in terms of physical state, total
activity, kind of radionuclide and other package characteristics that are relevant for the evaluation of
doses to the workers and population have been extracted from the database. Radioactive materials,
used in particular for radiopharmaceutical delivered to hospitals, to industrial and research
establishments, are shipped in large part in Type A and excepted packages. These radioactive materials
are generally shipped in liquid form or solid non special form. The activity of the radioactive material
transported in a single package is in the range from a few KBq to a few tens of GBq. The packages
used for transport of those radioactive materials are suitable for manual handling by a person and
therefore the knowledge of the category and transport index (TI) of the packages allows to evaluate the
doses to transport workers received during transport operations. The trend analysis put in evidence an
increase in the percentage of packages of category Il and III yellow shipped in 1997 — 2000. That
increase in transportation of packages of category II and III yellow is also confirmed in Table 3 that
reports the total TI annually transported.

Table 3: Total annual TI (XTI sum of TT of each road links)

1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
ZTl 53040 | 23829 | 22299 | 26842 | 18507 | 28001 | 33418 | 30214 | 25141 | 49830 | 41075 | 41213 | 65995 | 83011
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The increase in the number of packages with categories II and III yellow and the increase of the total
TI shipped can be explained with the increase of average activity contained in a single package and the
increase in the use of radionuclide with more penetrating radiations, i.e. Tc-99 for medical diagnostic
(Figure 1). However in spite of the increase of the average activity in a single package recorded in the
period 1997-2000 the package activity inventory for excepted packages and Type A packages
expresses in units of A,, is very low as reported in Table 4 for the year 2000. Data of Table 5 confirm
that a single excepted package and Type A package generally contain a small fraction of the activity
limits, in unit of A,, allowed by the Transport Regulations. This element should be taken into account
in case of an accident involving excepted packages or Type A packages in virtue of the fact that the
radiological consequences of an accident could be more lighter considering that the activity contained
into these packages is generally below the limits established in the Regulations.

100%

g . & § N g w0
o0% 5 s 2 ; ,,,,,,,,, 5\0 ,,,,,,,, 00,1-1
s s g s m1,1-5,0
ol 2 ,,,,, E‘ g m51-100
wi 4. 9.9 4 7 7 I
7 % 7 7 7 % 7 7
5% 7 5% % 7 7 7
"] /I A /BN /A
40% / / v / ra v / / /
30% 7’ / v / v / / / 7B
/ / :: / / / / / K
wl GGG G L F
s , 7. 4 7 Z 7 0 7 ﬂ‘ﬁ
10% = VN = Y ' 28 ~ s ’\ ,\o I ’\
v'\, ,\°°,\°,=\°,\°/"’,\=\ o\"uf,sﬁ,fﬁ,\, —., \’h ’\ .
I\ 11V NERS) NEH/NER /NERV/NEEY NN ER/NER /NS EYNTRN THAN | BN | E

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Figure 1 — Transport Index distribution as % of total road links (Years 1987-2000)

Table 4: Statistics on the radiological characteristics of excepted and Type A packages (Year 2000)

Package characteristic Package Type

Excepted | Type A
Average package activity inventory (GBq) 0,13 14
Average Transport Index (TI) n.a. 0,5

Table 5: Activity of the contents in Type A and Excepted packages in terms of A, (Year 2000)

Activity % of Type A Packages % of Excepted Packages
from 1 to 1/10 of A, 11 -
from 1/10 to 1/1000 of A, 24 -
from 1/1000 to 1/100000 of A, 41 19
from 1/100000 to 1/1000000 of A, 4 16
< 1000000 of A, 20 65

Radiation exposure

The information on transport workers radiation doses have been collected from the carriers and
undertakings operating in the main national airports involved in transport and handling of radioactive
materials. The survey was carried out by a questionnaire that was sent to 75 operators including
carriers and undertakings responsible for transport and handling of packages. Data regarding the
gamma-graphics operators were not included in the doses evaluation due to the difficulty for such
workers to distinguish between the doses arising from transport of radioactive sources and doses
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deriving from the gamma-graphic operations. Radiation exposure data of the workers collected for the
period 1996 — 2000 are based on a radiation monitoring service adopted for drivers and handlers by the
operators. All transports and handling operations are carried out under a radiation protection
programme established by the operators. Table 6 and Table 7 report the doses arising principally from
transport operations associated with radioisotope supply and distribution and with transport of non
nuclear waste. The doses arising from transport operations associated with nuclear fuel cycle are
negligible due to the very small number of shipments of nuclear materials. The results of the survey
indicate that the occupational average exposure to workers, arising from routine transport of
radioactive material is generally below of 1 mSv/y. The data are quite homogeneous during all the
period examined. For routinely shipments of large number of Type A and excepted packages for
transport of radioisotopes, and in particular for the operations at the redistribution centre the
occupational exposure can be higher than 1 mSv/y. As reported in Table 6 only in few cases the
maximum occupational exposures for single workers have been grater than 6 mSv/y with a maximum
of recorded dose of 7,7 mSv/y (1999). Those data confirmed that occupational exposure associated to
transport of radioactive materials is below the limit of 20 mSv/y, established by the radiation
protection regulations, for a large part of workers (drivers, handlers).

Table 6: Annual effective dose for transport workers (1996 — 2000)

Year No.Workers Annual collective dose [man — mSv/y] Average dose [mSv/y] Dose [ mSv/y]|
min max
1996 399 203 0,508 0.024 5.3
1997 445 252 0,567 0.024 4.5
1998 489 341 0,698 0.019 7.2
1999 503 347 0,690 0.024 7.7
2000 456 461 1,011 0.010 5.4

Table 7: Annual collective dose and total T (1996 — 2000)

Year Total annual T1 Annual collective dose [man — mSv/y] | Collective radiation doses per unit TI [man — mSv/y]|
1996 49830 203 0,004
1997 41075 252 0,006
1998 41213 341 0,008
1999 65995 347 0,005
2000 83011 461 0,005

4. Discussion

The extensive analysis of the data regarding the shipments of radioactive material performed for the
period 1987 — 2000 put in evidence the increase from 1987 to 1996 of the number of shipments
performed and of the number of packages transported and a decrease in the period 1997 — 2000. A
general increase in the number of packages of category II — yellow and III — yellow, associated to the
increase of total annual Transport Index, has been recorded for the period 1996 — 2000. Those
increases can be ascribed to an higher value of the average activity transported in a single package and
to the increase in transport of technetium generators. Data on radiation exposures to workers show
that the annually average dose is in most cases less than 1 mSv/y and in few cases in the range of 1 —
8 mSv/y. Exposures to people, estimated by INTERTRAN2 computer code for shipments of
radioactive material for industrial and medical use show that most part of these exposures arising from
transport of radioactive material for medical use with a value estimated of annual maximum effective

dose of 1.2 uSvly.
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Abstract

Radiation safety for sea transport of radioactive material in Japan has been discussed based on records
of the exposure dose of sea transport workers and measured data of dose rate equivalents distribution
inboard exclusive radioactive material shipping vessels. Recent surveyed records of the exposure
doses of workers who engaged in sea transport operation indicate that exposure doses of transport
workers are significantly low. Measured distribution of the exposure dose equivalents inboard those
vessels indicates that dose rate equivalents inside those vessels are lower than levels regulated by the
transport regulations of Japan. These facts clarify that radiation safety of inboard environment and
handling of transport casks in sea transport of radioactive material in Japan are assured.

1. Introduction

Most of nuclear fuel materials used at nuclear power plants are transported by general cargo ships
from abroad while spent fuels are transported to nuclear fuel reprocessing plants in Japan and abroad
by shipping vessels in exclusive use. Although the spent fuel (SF) have been transported to a
reprocessing plant at Tokai-mura and reprocessing plants in UK and France from each nuclear power
station by exclusive shipping vessels, sea transport of spent fuels to domestic reprocessing plants from
each nuclear power station would take lead from now on because receipt of spent fuel at a storage
facility in the reprocessing plant of Japan Nuclear Fuel Ltd. (JNFL) located at Rokkasyo-mura has
been started since 1998. The low level radioactive wastes (LLW) has been transported to the LLW
burial site of JNFL located at Rokkasyo-mura. As described above sea transport of radioactive
material has played an important role in the nuclear fuel cycle in Japan. Due to recent increase of
transported radioactive material and diversification of transport form with enlargement of nuclear
research, development, and utilization, safety securement for sea transport of radioactive material is
one of important subjects in the nuclear fuel cycle.

To discuss the radiation protection for sea transport of radioactive material, the target consignment
was set to the SF and LLW package transported to the facilities at Rokkasyo-mura from each nuclear
power station by exclusive shipping vessels considering amount of radioactivity and transport track
record of radioactive material to be conveyed. This paper verifies safety of sea transport of radioactive
material in recent years from a viewpoint of radiation protection based on the surveyed records of the
exposure dose of workers engaged in sea transport operation and measured data of distribution of dose
rate equivalents inboard environment of the exclusive shipping vessels.

2. Radiation protection regulations for sea transport of radioactive material in Japan

In Japan legislative system between regulations in nuclear facilities that the radiation protection is
managed by preparation of radiation control area and transport regulations applied outside an
establishment differ. Sea transport of radioactive material is treated as shipment outside an
establishment and is regulated by safety standards concerning nuclear fuel packages and methods of
transportation including methods of loading onto the ship in the order of Ministry of Land,
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Infrastructure and Transport, “Rules concerning Maritime Transportation and Storage of Hazardous
Materials” under Ship Safety Law. Nuclear entrepreneurs, however, may participate in shipment
outside an establishment. Observance duty of regulations for package, packaging, marking, labelling,
and placarding is applied to consignor, namely, nuclear entrepreneurs, while observance duty for
requirements such as methods of loading onto a ship is applied to a captain or ship’s owner. In case
that consignor is nuclear entrepreneur, because general radiation control for workers, engaged in
transport operation, as employees of nuclear facilities inside an establishment is managed by Reactor
Regulation Law, no special prescription is carried out under the transport regulations and the transport
regulations prescribed to inboard residence such as crew of a shipping vessel. Thus, the exposure dose
limit prescribed in the transport regulation is 1 mSv/year that is same level as the dose limit for general
public and the level of the dose limit is regulated as sufficiently safe level. In case that Minister of
Land, Infrastructure and Transport especially approved under specific circumstances that it is
impossible to obey the regulations and required radiation control measures are taken, the regulation
allows to exceed the dose limit. It, however, is not allowed to exceed 50 mSv/year in any cases.

3.  Records of exposure dose of sea transport workers

Survey of records of exposure dose of sea transport workers engaged in handling of packages at Mutsu
Ogawara port and crew of the exclusive radioactive material shipping vessel was conducted. The
packages concerned are the LLW and SF and the exclusive shipping vessels concerned are Seiei Maru
and Rokuei Maru. Records from 1997 to 2001 were surveyed for the LLW transport while records
from 1998 to 2001 were surveyed for the SF transport. The recent records of the exposure dose of
workers were statistically processed and used for discussions hereafter.

Workers engaged in handling of packages include cargo operation workers, personnel for the radiation
control and transportation firm personnel. For control of the exposure dose of workers engaged in
handling of packages, both the glass batch and the pocket personal dosimeter are used. Measurement
of the exposure dose for radiation control for crew of the exclusive shipping vessels is carried out by
either the film batch or the glass batch. In case that personnel of electric power companies and cargo
operation firms, and inspectors are temporarily required to enter inboard restricted area, measurement
of the individual exposure dose is carried out by using the photo-diode type pocket dosimeter.

Results of survey of exposure dose records of the workers are shown in Table I and Table II. From a
viewpoint of the individual exposure dose, the exposure dose of the workers, engaged in handling of
the packages, such as personnel of transport firms, cargo operation workers, and radiation control
workers at the Mutsu Ogawara port are shown in Table 1. Packages considered for preparation of the
Table I are the SF, LLW, vitrified wastes and UFs. Results arranging the exposure dose records by
type of package are shown in Table II. In the Table II, attention was paid to shipment of the SF and
LLW, and records of the exposure dose during handling of each package are shown. Crew and
personnel temporarily entered the vessels are also included in the workers in the Table II addition to
workers engaged in handling of packages.

Table . Exposure dose of sea transport workers

Number of Total dose Average Annual individual dose distribution
Year dose

workers  (man-uSv) (uSv) <1uSv  1-9uSv  10-19uSv  20-29uSv > 30uSv
1996 65 136 2.1 30 34 1 0 0
1997 60 200 33 19 35 6 0 0
1998 62 76 1.2 41 21 0 0 0
1999 69 285 4.1 19 38 12 0 0
2000 69 534 7.7 19 28 9 13 0
2001 76 460 6.1 27 30 12 7 0
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Table I1. Exposure dose and collective dose of sea transport workers engaged in transport of SF and LLW

Total Average Maximum Collective
Type of transport number of Total dose dose dose * "}EotalllT dose per IT
workers ~ (TAMHSY) (uSv) (uSv) andled (USV/IT)
LLW 1997 301 119 4.0x10™" 20 16320.61 7.3%x10°
1998 333 42 1.3x10™" 5 9275.85 4.5x107
1999 252 6 2.4x1072 1 3167.1 1.9x10°
2000 152 10 6.6x107> 2 910.44 1.1x10°2
2001 229 25 1.1x10™" 8 599.59 42x107°
SF 1998 165 4 2.4x107 1 2.0 2.0x10°
1999 271 4 1.5x107° 1 1.0 4.0x10°
2000 480 39 8.1x107 2 5.42 7.2x10°
2001 870 116 1.3x10™" 9 19.81 5.9x10°

*Maximum dose received in one time transport operation.

For workers, engaged in handling of the packages, such as transport firm personnel, cargo operation
workers, radiation control workers, measured result of the glass batch was less than the detection limit
of the dosimeter, 100 uSv. Because the workers also have put on pocket dosimeter whose detection
limit is 1 pSv, small amount of the exposure dose was possible to measure. Average individual
exposure dose for each year was 1.2 to 7.7 uSv and maximum exposure dose equivalent for one time
transport operation for the workers is approximately 10 uSv. There was no worker whose annual
exposure dose exceeded 30 uSv. The survey results indicate that recent records of the exposure dose
for the workers are significantly small level compared with the exposure dose limit of the transport
regulation.

The exposure doses for crew of the exclusive shipping vessels, Seiei Maru and Rokuei Maru, were less
than detection limit of the dosimeter, 100 uSv, and the exposure doses for personnel temporarily
entered the vessels were also less than the detection limit of the pocket dosimeter, 10 uSv, except for
the LLW transport in 1997. These facts indicate that the exposure dose records inboard the vessel are
significantly low level.

To compare the present survey result regarding sea transport workers with data of other mode of
transport in abroad, the collective dose per the transport index (TI) was derived from the annual total
dose and total transport index of packages transported in each year. The results are also shown in the
Table II. Crew, personnel temporarily entered the vessel, transport firm personnel, cargo operation
workers, and radiation control workers are included in the sea transport workers. The transport indexes
used in the present study were determined from the measured doses of packages before dispatch. The
collective doses per TI for transport of the SF are the order of 1 uSv/TI. The collective doses per TI for
transport of the LLW are lower than those of the SF transport 2 to 3 orders of magnitude. The values
for the SF transport are consistent with surveyed data in Ref. [1], the collective dose per TI during
transport by road and air in UK and USA. It can be considered that a reason that the collective doses
per TI for the LLW are lower than those for the SF is that complete remote handling of the LLW
packages made possible by adoption of remote and automatic crane operation as much as possible and
adoption of the gate monitor [2] to measure the dose equivalent rate of a track loading with packages
automatically.

4.  Dose distribution inboard exclusive shipping vessels

The National Maritime Research Institute has been conducting measurement of dose distribution
inboard the exclusive shipping vessels during transport of the SF and LLW to verify radiation safety of
sea transport of radioactive material.

Measurement of distribution of dose rate equivalents inboard the exclusive LLW shipping vessel, Seiei
Maru, was carried out in October 1993 [3]. The Seiei Maru has 7 cargo holds and 336 containers were
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loaded in No.2 to No.7 cargo hold for shipment. Eight LLW drums are contained in one container.
Principle radiation sources from the LLW container are "'Cs and ®“Co. For measurement of
distribution of dose rate equivalents, the Nal scintillation survey meter was used. Measured maximum
dose rate equivalent in an accommodation area was 0.05 puSv/h and was sufficiently low level
compared with a criterion for the accommodation area, 1.8 puSv/h. Measured maximum dose rate
equivalent above the hatch cover was 1.2 uSv/h and was sufficiently low level compared with a
criterion for above the hatch cover, 2000 uSv/h.

Measurement of distribution of dose rate equivalents inboard the exclusive SF shipping vessel, Rokuei
Maru, was carried out in November 2001 [4]. The Rokuei Maru has 5 cargo holds and three NFT-14P
casks were loaded in No.2 and No.3 cargo hold, respectively. Average burn-up of the SF enclosed in
six NFT-14P casks was 40,000 MWD/MTU and cooling time varies between 694 and 2188 days. In
the experiment, dose rate measurements at surface of the casks and at 1 m from surface of the casks
were also carried out. Maximum dose rate equivalent, summation of neutron and gamma ray dose rate
equivalent, at surface of the casks was 29 uSv/h and maximum dose rate equivalent at 1 m from
surface of the cask was 6.8 uSv/h. These values were sufficiently lower than criteria prescribed in the
transport regulations; dose rate equivalent at surface of the package is less than 2000 puSv/h and dose
rate equivalent at 1m from surface of the package is less than 100 puSv/h. Maximum dose rate
equivalent at surface of the shipping vessel was observed above the hatch cover of the No.3 cargo hold
and was 0.15 pSv/h. The measured dose rate equivalent is sufficiently lower than criteria of the
transport regulations; criteria at surface of the shipping vessel is less than 2000 uSv/h and criteria at
2m from surface of the vessel is less than 100 pSv/h. Although dose rate equivalents were also
measured in the accommodation area, those were back ground level.

As described above, radiation level inboard the shipping vessels was significantly lower than the
criteria prescribed in the transport regulations. This fact proves that the exposure dose record of crew
of the shipping vessels is significantly low.

5. Summary

Result of survey of recent records of the exposure dose for workers engaged in sea transport operation
of radioactive material indicates that the annual exposure dose of the workers is lower than the dose
limit prescribed in the transport regulation. Measurement of distribution of dose rate equivalents
inboard the exclusive shipping vessels for transport of the spent fuel and the low level radioactive
wastes indicates that dose rate equivalents in the accommodation area and above the hatch cover are
significantly lower than the criteria of the transport regulations. Thus, it is clear that radiation safety in
handling of the transport casks and inboard the shipping vessel during sea transport of radioactive
material is sufficiently secured in Japan.
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Abstract

The increase in the use of radioactive materials worldwide requires that these materials be
moved from production sites to the end user or in the case of radioactive waste, from the
waste generator to the repository. Radioactive sources are useful in nuclear power (electricity
production), medicine (diagnosis and treatment), research (increase of yields and disease
resistance), Industry (monitoring of processes and non-destructive evaluations) among others.
Transport is the main way in which the radioactive materials being moved get in the public
domain. The Public is generally unaware of the lurking danger when transporting these
hazardous goods. Thus Radiation Protection Programmes are important to assure the public of
certainty of their safety during conveyance of these materials. The international community
has thus formulated controls to reduce the number of accidents and mitigate their
consequences should they happen. When accidents involving the transport of radioactive
material occur, it could result in injury, loss of life and pollution of the environment.

1. Introduction

The use of radioactive material is an important part of modern life and technology. Tens of
millions of packages containing radioactive material are consigned for transport each year
throughout the world. The quantity of radioactive material in these packages varies from
negligible quantities in shipments of consumer products to very large quantities of shipments
of irradiated nuclear fuel.

Radioactive material is transported by land (road and rail), inland waterways, sea and air.
These modes of transport are regulated by international ‘modal’ regulations. For instance, the
International Maritime Dangerous Goods Code, issued by the International Maritime
Organization, covers the sea mode.

In order to ensure the safety of people, property and the environment, national and
international transport regulations have been developed. The appropriate authorities in each
state utilize them to control the transport of radioactive material. Stringent measures are
required in these regulations to ensure adequate containment, shielding and the prevention of
criticality both in al spheres of transport i.e. routine, minor incidents and accident conditions.

Despite the extensive application of these stringent safety controls, transport accidents
involving packages containing radioactive material have occurred and will continue to occur.
When a transport accident occurs, it results in a significant release of radioactive material, loss
of shielding or loss of criticality control. Thus a radiation protection programme must take
note of these realities.

2.  Radiation protection programme requirements of the IAEA Transport
Regulations

The International Atomic Energy Agency regulations for the safe transport of Radioactive
Materials require that there shall be established a Radiation Protection Programme. The
nature and extend of the measures to be employed in the programme shall be related to the
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magnitude and likelihood of radiation exposures. The programme documents shall be
available, on request, for inspection by the relevant competent authority.

In transport, protection and safety shall be optimised such that the magnitude of individual
doses, the number of persons exposed, and the likelihood of incurring exposure shall be kept
as low as reasonably achievable, economic and social factors being taken into account, and
doses to persons shall be below relevant dose limits. A structured and systematic approach
shall be adopted and shall include consideration of the interfaces between transport and other
activities.

Workers shall receive appropriate training concerning the radiation hazards involved and the
precautions to be observed in order to ensure restriction of their exposure and that of other
persons who might be affected by their actions.

The relevant competent authority shall arrange for periodic assessments of the radiation doses
to persons due to the transport of radioactive material, to ensure that the system of protection
and safety complies with the Basic Safety Standards. For occupational exposures arising from
transport activities, where it is assessed that the effective dose:

(a) is most unlikely to exceed 1 mSv in a year, neither special work patterns nor
detailed monitoring nor dose assessment programmes nor individual record
keeping shall be required;

(b) 1s likely to be between 1 and 6 mSv in a year, a dose assessment programme via
work place monitoring or individual monitoring shall be conducted;

(©) 1s likely to exceed 6 mSv in a year, individual monitoring shall be conducted.

When individual monitoring or workplace monitoring is conducted, appropriate records shall
be kept.

Radioactive material shall be segregated sufficiently from workers and from members of the
public. For purposes of calculating segregation distances, a dose of 5 mSv per year is applied
for workers in regularly occupied working areas; while a dose of 1 mSv per year to the critical
group in areas where the public has regular access.

In the event of accidents or incidents during the transport of radioactive material, emergency
provisions, as established by the relevant national or international organizations, shall be
observed to protect persons, property and the environment. These emergency procedures shall
take into account the formation of other dangerous substances that may result from the
reaction between the contents of a consignment and the environment in the event of an
accident.

3.  Application of the Radiation Protection Programme requirements in Transport

To be able to practically realise the aim of protecting radiation workers involved in the
transport of radioactive materials and members of the public, it is prudent to quantify the
actual risk posed by the materials being conveyed, allocate responsibilities to persons and
organizations involved in the transactions and put in place an effective quality assurance
programme to ensure that the required conditions or levels of safety are consistently achieved.

A disciplined approach to all activities affecting quality, specifications and verification of
satisfactory performance and or implementation of appropriate corrective actions, will
contribute to transport safety and provide evidence that the required quality is achieved.

The quality assurance programmes will vary due to the diversity of operational needs and
somewhat differing requirements of the competent authorities of each member state. The
degree of detail in any quality assurance programme will depend on the phase and type of
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transport operation, adopting a graded approach to contents limits for packages and
conveyances and to performance standards applied to package designs depending on the
hazard of the radioactive contents. Secondly, imposing requirements on the design and
operation of packages satisfies safety requirements. Finally, safety is achieved by requiring
administrative controls including approval by competent authorities.

In the transport of radioactive material the safety of persons, who are either members of the
public or workers, is assured when regulations are complied with. Confidence in this regard is
achieved through quality assurance and compliance assurance programmes. The role of the
competent authority is to ensure that radiation protection programmes are developed and
applied by all those organizations involved in the transport of radioactive materials. It should
also develop and maintain suitable arrangements for the assessment and approval of radiation
protection programmes.

4.  Guidance on application of radiation protection programmes

A key element in meeting IAEA transport regulations is the establishment of a radiation
protection programme. These programmes provide a framework of controls to limit normal
and potential exposures and the extent of the measures to be taken as related to the magnitude
of exposure i.e. a graded approach.

The radiation protection programme should take cognisance of the nature of radioactive
material being transported i.e. chemical/physical form, radioactive properties, fissile
characteristics and heat generation. Thus it should contain details on measures for effective
control of radiation from transported material, effective containment, adequate heat
dissipation and maintenance of sub-criticality.

The prime responsibility of ensuring safety during transport should be vested in the consignor.
Regulatory thresholds must not be exceeded, package requirements must be satisfied and
competent authority approvals must be obtained. The programme should be clear on how each
of these requirements is to be met.

5.  Adequacy of or need for strengthening the regulatory radiation protection
requirement

The Sept. 11 attacks in the U.S. heightened concern that terrorists may make dirty bombs,
conventional explosives that scatter radioactive materials to contaminate a wide area. The
International Atomic Energy Agency said in June 2002 that more than 100 nations don't have
adequate controls over such materials. The UN's nuclear agency set up a commission with the
U.S. Department of Energy and the Russian Ministry for Atomic Energy to locate and secure
radioactive material in the former Soviet Union.

The above statement serves to reinforce the fact that radiation protection and physical security
of radioactive materials are closely linked. Radioactive material that might be used to make a
so-called dirty bomb has been confiscated at border posts in central Asia during the past year,
Reuters cited a U.S. Defence Department official as saying.

The smuggling of radioactive material and the continued movement across borders is causing
a lot of concern. Radiation protection programmes and national regulations should therefore
address the issues of the security of materials during transport to prevent unlawful access and
use.

6.  Risk assessments, environmental impact assessments

Historically, there have been no reported transport accidents involving radioactive material
that have resulted in serious radiological consequences. Despite this excellent safety record,
plans should be developed, responsibilities defined and preparedness actions should be taken
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to ensure that an adequate emergency response capability is available when transport
accidents involving radioactive material do occur.

In the same strength, the risk associated with the transport as well as the attendant
environmental impact resulting from such accidents need to be quantified and mitigated. The
Safety Fundamentals publication of the International Atomic Energy Agency (IAEA) says
“the objective of protection is to prevent the occurrence of deterministic effects in individuals
by keeping doses below the relevant threshold and to ensure that all reasonable steps are
taken to reduce the occurrence of stochastic effects in the population at present and in the
future”. It goes on to states “the objective of safety is to protect individuals, society and the
environment from harm by establishing and maintaining effective defences against
radiological hazards from sources.”

Risk and environmental impact assessments therefore will have to be modelled along the
worst-case scenario in normal or routine cases of transport as well as in severe accident
conditions. When accidents involving transport of radioactive material occurs, and although it
may not pose a radiation safety problem, emergency response actions are needed to ensure
that radiation safety is maintained.

The radiation protection programme designed should contain a system of measures primarily
to ensure that the health and safety of workers from radiation and radioactive material.
Measures also need to be taken with the aim of minimising environmental impact.
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Abstract

The transport of radioactive materials (RAM) is a very important problem considering the potential
risks and radiological consequences in carrying-out this activity. Romania as a Member State of the
International Atomic Energy Agency has implemented national regulations for a safe transport of
RAM in accordance with the Agency’s recommendations as well as other international specialized
organizations. Based on the IAEA’s Safety Standard-TS-R-1 (ST-1), Romanian National Nuclear
Regulatory Body — CNCAN adopted and implemented, by Act no. 374/October 2001, the safety
regulations for the transport of radioactive materials in Romania under the title: “Fundamental
Regulations for a Safe Transport of Radioactive Materials, in Romania”.

The paper presents the main sources of radioactive materials in Romania their transportation routes
with a particular interest paid to the radioactive wastes (low level radioactive materials), isotopes and
radioactive sources, uranium ore. Starting from the fact that the safety in the transport of radioactive
materials is dependent on appropriate packaging for the contents being shipped, rather than operational
and/or administrative actions required for the package, the paper presents, briefly the main packages
used for transport and storage of such RAM in Romania. There are presented hypothetical scenarios
for specific problems related to the identification and evaluation of the risks and potential radiological
consequences associated with the transport of radioactive materials in Romania, for all these three
situations: routine transport (without incidents), normal transport (with minor incidents) and during
possible accidents. As a conclusion, it is ascertained that the evaluated annual collective dose for the
population due to RAM transport is less than that received by natural radiation sources. At the same
time it is concluded that Romanian made packages are safe and prevent loss of their radioactive
contents into the environment.

1. Introduction

The main categories of radioactive materials transported in Romania are: a). radioactive wastes, treated
and packaged, to the National Repository, Baita; b). uranium ore to the uranium concentrate plant,
Feldioara; c). uranium concentrate from Feldioara plant to the CANDU Nuclear Fuel Plant, Pitesti; d) f
fresh nuclear CANDU fuel from Pitesti to the NPP CANDU Cernavoda; e). nuclear fresh/spent from
NPP Kozloduy (Bulgaria) to Ukraine (Russian Federation) and vice versa, by Danube; f) radioactive
sources to be used for industry purposes; g) others radioactive materials, such as: radioactive sources
used in hospitals, research institutes, education, etc. In this paper, the main focus will be on the safe
transport of the radioactive wastes. The radwastes resulting from Romanian nuclear facilities are
transported to the disposal site both by road and by rail, as shown in Figure 1. In order to approach the
risk and the safety of radwaste transport and because accidents were not reported, it was necessary to
develop accident scenarios. During these hypothetical events radioactive materials (RAM) might be
released from its packaging and could potentially affect the population and the environment.

To assess possible radiological consequences and risks over the environment it was necessary to
analyze the characteristics of the transport procedures in terms of packages (geometry, radiological
contents, dose rates, etc.), annual traffic (number of conveyances, packages, distance, etc.) and
characteristics of exposures (handling and transport process, current individual and collective doses
(exposures). Type A packages are used for transport of Low Level Waste (LLW) and have less than
0.1mSv at 2m distance from package surface. The qualification requirements for type A packages
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(testing program), environmental impacts and risk assessment activities are presented both for normal
(accident-free) transport, and for those resulting from transport accidents involving radioactive
shipments, either by road or by rail.

THE TRANSPORTATION ROUTES OF RADIOACTIVE MATERIALS (RAM), IN
ROMANIA
LEGEND: Transport of RAM by Rod - ex—
Transport of RAM by Ralil - emme e ammm
Transport of RAM by Sea -~

Figure 1: The radwaste routes transport in Romania

2.  Test requirements for type A packages

The type A package is an industrial drum, made of 1mm thick mild steel having a volume of 220 liters.
This package must be able to retain its contents without allowing more than a specified increase in
external surface radiation level and shielding integrity if subject to: free drop test, compression test
and penetration test. These tests constitute the compulsory minimum specifications for the
manufacturer.

The free drop test: was performed for 2 hours after the end of the water spray test and the drum was
then dropped so as to suffer maximum damage; the drop height was 1.2 m; Test pass criteria: no
rupture of the outer shield, no release of the sealing lid and the limits of the release fraction of the
package contents, if any, to be within the range of 0.1% to I %, results: after the test the container was
subjected to visual inspection and no damage or defects were observed.

The compression test: is intended to ensure that effectiveness of containment, shielding and any
spacers are maintained while package is stacked in such a way normally likely to occur during loading,
unloading, transport and intermediate storage. Before testing, the drum was subjected to 1-hour water
spray test. Test pass criteria: package to withstand for a period of 24 h at 5 times its weight; results:
no damage was observed at the end of the test.

The penetration test: is intended to demonstrate the capability of the package to withstand the kind of
puncture damage that may arise in routine transport, such as: sharp objects falling on the package,
damage from loading hooks, and the like; Test pass criteria: no rupture of the outer shield, and the
limits of the release fraction of the package contents, if any, to be within the range of 0.1% to 1%;
results: the drum shield was indented about 0.1 mm and the sealing lid was not affected. No release
fraction of the content and no other damages were observed.

The qualification program is conclusive enough to qualify this container as a reliable one, suitable for
conditioning, temporary or final storage of LLW wastes.

3.  The assessment of the radiological risks due to road wastes transport, in Romania

The transport of radwaste is carried out under the authority of the Romanian National Commission for
Nuclear Activities Control (CNCAN). The road route covers 608 Km to the national repository, Baita.
To evaluate the probabilities and collective dose for normal transportation and those resulting from
accidents involving radioactive shipments, the IAEA computer code INTERTRAN II has been used.
The population along the route was considered to be distributed among three population density zones:
urban 5%, intermediate (45%), and rural (50%). The collective doses assessed are: dose to public
alongside route: 0.75x107 personSv/y; dose to public during stops: 1.12x107 personSv/y; dose to
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package truck crew: 1x107 personSv/y; dose to public sharing route: 0.3x10™ personSv/y. The annual
collective dose to members of the public of 2.17x10” person-Sv and can be compared with what is
received due to naturally occurring cosmic sources: 1.8x/0” Sv/y. The annual collective dose to a
member of the public corresponds to 0.34x10™ expected fatalities/'y due to routine transport. The
calculated individual dose is 0.25 uS/y and the associated latent cancer fatality risk is 1.2x10*/y. Using
the following model given in Figure 2 the accident risk analysis for transportation of radioactive
wastes has been done:

Standard Risk model Package Radiological
drum (transport) ] release model risks

Population Health effect
density model

Figure 2: The accident risk analysis model

The defined accident scenarios were: impact with a bridge, collision with a second road vehicle;
collision with a train at level crossing; collision with train on railway adjacent to route. The accident
probabilities are: probability of impact only: 0.537x10°/(package journey); probability of impact and
fire: 1.43x10™" /(package journey). For 10 shipments per year, the accident frequencies of accident are:
probability of impact only: 5.37x107/year; probability of impact and fire: 1.43x10""/year. 1t is also
assumed that, following packaging failure, the content may become available for dispersion in the air.
Therefore, two impact release possibilities were taken into consideration: low wind speed condition
and high wind speed condition. For an impact in low speed conditions, the package release fraction
was taken to be 4x70° and for impact in high speed conditions, the fraction is 70,

4.  The assessment of risks and radiological consequences for wastes transport by rail

The rail route covers 764 Km from Bucharest to Stei. There is a single wagon with a capacity of 72
standard packages of 220 liters each in volume. Between 1995 to 2001, 6045 packages were
transported to Baita.The average population density along the route is 93 population/Km®. Transport
and handling accidents may occur posing a risk for human beings and the environment. The
magnitude of such a release and the related frequency of occurrence depend on a number of factors
such as: type and volume of waste being transported, severity and frequency of accidental events
(collision, rail derailment, striking an object, vehicle derailment, etc).

The risk assessment method adopted includes steps such as: characterization of the type and quantity
of waste shipments; determination, selection and description of the type, severity and probability of
occurrence of transport and handling accidents; assessment of transport packaging and waste to
specific mechanical impact and release fraction; estimation of radioactive release and frequency of
occurrence taking into account the shipping patterns and the accident severities; assessment of
potential radiological consequences for the spectrum of wealth condition encountered along the rail
transport route. For this assessment, an accident rate of about 1x10° train. km, was assumed as the
most representative. 9 severity categories were taken into consideration: 3 mechanical and 6
combined-mechanical and thermal. The accidents involve: impact between train and road vehicles,
derailment, collision between trains and fire. Three severity levels were defined: < 40Km/h, 40 =+
80Km/h, > 80Km/h. The relative frequencies determined were: for mechanical-only accident: 93%;
for combined mechanical: 5%; and for fire engulfing: 2%.

Several kinds of operations contribute to the overall risk: rail transport, road transport, marshalling
yard operations and railroad transfer activities. It has been concluded that the transportation by rail
represents the most dominant risk contributor. The risk assessment results referred to the total volume
of wastes transported in the period of 1985-1998. The container dose rate has conservatively been
assumed to be 0.2mSv/h at 1m from the container surface. The computer code INTERTRAN 2 has
been used to determine the collective dose to population and transport personnel. The results are:
crew: 1.57x107 person Sv/y; members of public: 2.39x107 person Sv/y; total: 3.96x10” personSv/y.
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It is to be noted that for members of the public, the radiological impacts were calculated along the
shipping route (performing the dose calculation over a distance of 800 m on each side), and during
stop time. A total collective dose of 0.01 person Sv/y for professional exposures concerning crew of
train and the loading personnel has been estimated. At each loading terminal radioactivity releases are
not expected to occur in close proximity of accident site at a probability level as low as 107