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What Are Radioactive Materials?

While we are not always aware of it, we
live in a world of, and are surrounded by,
radioactivity-it occurs naturally in certain
rock formations, including here in
Bretagne. If there are smoke detectors in
this building then they include a small
amount of radioactive material. Certain
food products we eat, some spices for
example, are sterilised by radioactive
sources. So too are medical instruments in
hospitals. And here in France, it is entirely
certain - at 78% - that the lights in this
room are powered by electricity from a
nuclear power plant.

Yet sometimes there appears to be a certain
mystery surrounding radioactivity-this may
be, to some extent, because we can’t see,
touch or taste it, and yet, we know
radiation holds such potential power. And
I think, perhaps, that what should be a very
positive image for peaceful applications of
the atom, sometimes becomes blurred,
through misperception or lack of
information, by such images as apparently
complicated scientific formulae from such
an obvious genius, but one with a bad hair
style, as Einstein, or by the mushroom
cloud, by Chernobyl and so on.

There is no doubting that radioactive
materials, particularly in certain
concentrations, can be highly dangerous, as
with many other materials. Indeed, the
United Nations has identified no less than
nine distinct classes of dangerous goods in
transport, including explosives- fireworks
for example-infectious substances, certain
chemicals, and radioactive materials.
Among these nine classes of dangerous
goods, radioactive materials have been
designated as Class 7-there is no special
significance to be attached to this number-
it does not mean that radioactive materials
are seventh from the bottom or seventh
from the top in terms of danger-they just
happen to be categorised as Class 7.

Regulation to Assure Safety

Because these materials can be dangerous,
it follows that the safety of those who
handle them-whether it be workers in the
various sectors of the nuclear industry,
those who transport such materials, crew
aboard ships, harbour authorities, dock and
terminal workers, those who use the
materials, and the public-at-large, is
paramount. In fact, no sector of the
transport industry is more highly regulated
to assure safety. There exists a closely
woven world wide regime of international,
regional, modal and national safety
regulations for the packaging and transport
of radioactive materials. At the heart of
this safety network are the Model
Regulations of the United Nations for the
Safe Transport of Dangerous Goods of all
nine classes, and then there are the
transport safety standards for Class 7
radioactive materials of the International
Atomic Energy Agency (IAEA).
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These regulations and standards, in turn,
get reflected in such regional safety
regimes as the ADR, RID and ADN here in
Europe for road, rail and inland waterway
transport. They also feature in the
International Maritime Dangerous Goods
(IMDG) Code of the United Nations
International Maritime Organization
(IMO); a Code which has been accepted as
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mandatory by the member states of that organisation.
Then, of course, there are national requirements to assure
safety. All these, taken together, form an integral part of
the international transport safety regulatory framework.
These safety regulations are reviewed periodically to
ensure they remain effective.

How Safe is Radioactive Materials Transport?

Well, just how safe is the transport of radioactive
materials? Thanks to the tight nuclear safety regulatory
framework, and the commitment and professionalism of
industry-which clearly has a vested interest in assuring
safety-there has not been a single maritime transport
incident, over many decades, involving radioactive
materials, that has caused significant damage to health or
the environment. This is an enviable record in the annals
of dangerous goods transport; but one that must not be
taken for granted.

How then is safety assured? First of all, it is accepted
internationally that safety is vested primarily in the
package that actually contains the radioactive material-not
by the transport conveyance, whether it be a ship, truck,
train or airplane. Of course account is taken of the
particular means of transport, which has the effect of
contributing to a safety in depth in the event of an
accident-but the fact remains that first and foremost, the
packaging must be got right. The packaging
requirements, in turn, are determined on the basis of the
degree of risk related to the actual properties of the
materials the packages are to contain.

What is being Transported by Sea and Why?

I mentioned at the outset that there is a vast range of
radioactive materials, of more or less radioactivity, and
varying degrees of risk. It is important to register that not
all these materials are routinely transported by sea.
Radiopharmaceuticals, for example, which may be packed
in small, cardboard packages, with relatively low
measures of radioactivity, by their nature often have a
very short productive life-sometimes measured in days,
and so must be moved quickly by air or land.
Overwhelmingly, it is materials for use in the processes of
generating electricity by nuclear power, and large Cobalt
sources for use in sterilisation for healthcare, medicine
and industry, that move by sea.

We are talking here of a highly international industry,
with sources of supply often remote from the demand
centres. The uranium mines, for example, may be in
Australia, Central Asia, Southern Africa or Canada. But
the plants where the uranium ores must go through various
industrial processes to transform them into usable fuel for
reactors are more concentrated in fewer countries. And
then, once the fuel is produced, it must be delivered to
nuclear power plants in several countries around the
world.

To be more precise, what cargoes are we talking about
when we mention fuel cycle materials? It all begins with
uranium ore concentrates dug from the ground at the mine
site-at this stage this material is of low radioactivity, and
does not present a large radiological hazard. Further
along the production line, uranium hexafluoride, or HEX
as it is sometimes known, also is a low specific activity
material, and the radiological risk from natural and
depleted material of this kind, is not great. Once HEX is
enriched, it is fissile, and at this stage presents a higher
risk. This risk is met by the regulated design of the
package, and the configuration of the packages during
transport. Uranium dioxide, typically of less than 5 per
cent enrichment, for the manufacture of new uranium fuel
elements, also is classified as low specific activity
material. New fuel assemblies typically consist of
sintered ceramic uranium dioxide pellets, formed into
assemblies, and transported in specially designed
packages. At the so-called, back-end, of the fuel cycle;
that is, fuel that has passed through the reactor, and which
has the potential of being recycled to extract further fuel
from it, along with a much smaller volume of high level
residues of wastes left over from fuel recycling operations,
are intensely radioactive, and they need heavy shielding.
Mixed uranium and plutonium oxide (MOX) fuel
elements contain sintered ceramic pellets, and are very
similar to uranium fuel elements.

How are Such Materials Packaged to Assure Safety?

Now, for the packaging of these products. As | observed a
few moments ago, the robustness of the packaging is
determined by the risk factors related to the properties of
the material the packages are to contain. The design and
performance standards for packages used for the transport
of radioactive materials are defined in the IAEA
Regulations for the Safe Transport of Radioactive
Materials-sometimes known by the awkward IAEA
identifier: TS-R-1.

There are various categories of packages used to transport
nuclear fuel cycle materials. So-called Industrial
Packages are used for low specific activity materials,
typically, uranium concentrates or low-level waste, which
can be safely
transported in sealed
210 litre drums
packed into a
standard transport
container. Type A
packages are used
typically for new, or
fresh fuel. HEXis
transported in steel
cylinders. Type B
packages are high
duty packages which
are used for the
transport of some of
the more radioactive
nuclear fuel cycle materials, notably spent nuclear fuel,
high level wastes and mixed oxide fuel.




We will hear about how these packages are tested to prove
their capabilities, in the face of actual transport conditions,
including possible accidents, in a few moments from Mr.
Neau.

Security in Transport

Clearly there has been increased concern in recent years
about the potential consequences of malicious acts, or
terrorism, directed against dangerous goods. This risk is
quite different from the accident risk. Increased emphasis
on transport security, not only for radioactive materials
cargoes, but dangerous goods of all kinds, raises a variety
of issues. Of course, concern for security did not begin on
September 11, 2001. Indeed, the international Convention
on the Physical Protection of Nuclear Material, which was
signed nearly thirty years ago, obliges participating States
to ensure, during international nuclear transport, the
protection of nuclear materials within their territory, or on
board their ships or aircraft. Nuclear materials have
traditionally been subject to extensive national protection
measures. This responsibility extends to the right of a
State to oversee the security measures that are taken
during the transport of material originating from, or
obligated to, their country.

And so, just as safety has been an absolute prerequisite to
the transport of radioactive materials, so too has been
security. Security is assured by a variety of measures.
Indeed the robust safety features of packaging for the
more radioactive materials, although designed primarily
for safety, have the effect of adding an important measure
of security. A host of other measures are put into place,
depending on the cargo and the level of risk, including,
but not limited to, access control, employee screening,
tracking of shipments, minimising the number and
duration of transfers, staggering movement schedules, co-
ordination with local and national security authorities.

International transport security standards have been and
are being developed. The United Nations International
Maritime Organisation (IMO) has in recent years
developed an International
Ship and Port Facility
Security (ISPS) Code, and
the International Atomic
Energy Agency is
developing security
guidelines for the transport
of radioactive material. In
turn, new and enhanced
international standards and
requirements in some cases
are being supplemented by
national requirements.

What Can the Nuclear Industry Do to Help the
Maritime Sector?

I have been talking about an essential service-the cost-
effective, safe and secure transport of nuclear and other

radioactive materials to where they are needed the world
over-materials used to improve the well-being and quality
of life for men, women and children-carbon emission-free
generation of electricity, health care, medical diagnosis
and treatment, industrial applications. The maritime
transport sector is absolutely fundamental to serving this
important purpose. In this regard, the nuclear industry is
mindful of its duty to explain to all in the maritime sector
the safety features of it cargoes, and the strict transport
safety regulatory regime which is in place and regularly
reviewed.

The World Nuclear Transport Institute (WNTI) devotes a
major part of its resources to liaising and communicating
with the various parts of the maritime sector. Several
years ago the WNTI, with its 42 member companies
worldwide, set up a Maritime Carriers Industry Working
Group, with the express purpose of encouraging dialogue
with maritime authorities, and to tend to their needs. We
work hard to listen, to understand, and to respond to the
particular requirements of the sector you represent, We
have an active programme of attending important
meetings of this kind, such as here in Brest, and actively
seek opportunities for smaller meetings with liner
services, port and other maritime authorities, to listen, and
to share information. We have a master mariner on the
WNTI staff with many years of hands-on experience
dedicated to this purpose; Mr. Trevor Dixon, who | am
pleased will join us tomorrow. Mr. Dixon, in fact, will
arrive here from participating in a meeting of the
International Cargo Handlers Co-ordination Association in
Vienna. Mr. Dixon represents the WNTI at the
International Maritime Organization (IMO) and he,
together with another WNTI colleague having a specialist
background in transport, participates in key deliberations
of the IMO, including the Maritime Safety Committee and
the Maritime Environmental Protection Committee. For
example, Mr. Dixon participated in the IMO work on
developing the International Ship and Port Security Code,
and the Long Range Identification and Tracking system
for ships at sea. We follow the regulations for transport
safety closely and we participate in their review.

To conclude, the World Nuclear Transport Institute
(WNTI) I represent, with its 42 member companies
around the world, accepts its responsibility to reach out to
the interests represented in this room. We have a
responsibility to allow you to understand the nature of the



industry we represent, its purpose and requirements, and
to give assurance that it gives top priority to safety and
security. In the same way, it is important to us that we
understand well your responsibilities, and the
requirements you must meet. We stand ready, and indeed
we are eager, to enlarge the dialogue with you, and to co-
operate with you, whether individually, or collectively, in
the interest of promoting cost-effective transport that is
consistent with safer seas.

For further information contact:

WNTI
Remo House

310-312 Regent Street
London, W1B 3AX

Tel: +44 (0)20 7580 1144
Fax: +44 (0)20 7580 5365
Website: www.wnti.co.uk
e-mail: wnti@wnti.co.uk
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