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ABSTRACT

The transport of radioactive material in Germany is subject to the Dangerous Goods Transport
Regulations in compliance with the IAEA Transport Regulations and in addition to the
German Atomic Energy Act and Radiation Protection Ordinance. While mainly safety
requirements are laid down in the Dangerous Goods Transport Regulations, the Atomic
Energy Act and the Radiation Protection Ordinance contain additional security and physical
protection requirements as well as provisions regarding reliability, qualification and training,
liability and emergency precautions as the basis for the required transport licence.

The paper describes this regulatory framework, the responsibilities for the various regulatory
bodies of the government itself and for the Federal States, in particular for approval/licencing
and inspection duties.

Latest experience in Europe has indicated that there may be a need for harmonized carrier
licencing or registration procedures, which will also be discussed.

Within the last 40 years nearly all types of Nuclear Material were shipped between France and
Germany, i. e. spent fuel, vitrified high active waste, Plutonium, MOX-fuel-elements,
Uranium hexafluoride (natural, enriched, depleted), fresh fuel and various types of isotopes
for medical and technical use. There was only one kind of radioactive material, low- and
medium radioactive waste, which was never shipped across the border between France and
Germany, due to the fact that for these kinds of radioactive material storage facilities as well
as final repositories exist and are in use in France and Germany.

Because France and Germany are neighbour countries, road- and rail-transport are dominant.
Within the time-period between 1972 and 2005 shipments of spent fuel took place to fulfil the
reprocessing contracts between German Nuclear Power Plants and the reprocessing facility of
AREVA NC.

A detailed description of all different kinds of shipments of nuclear material will be given in
the presentation.

INTRODUCTION

The safe transport of radioactive materials in Germany is assured by compliance with the
Dangerous Goods Transport Regulations of class 7 “Radioactive Material” and with the
regulations of the Atomic Energy Act and Radiation Protection Ordinance. The purpose of
this paper is to give an overview of these regulations in Germany which includes safety and
security aspects as well and to describe the responsibilities for transport. Based on this
regulatory framework some experiences from transportation of radioactive material between
France and Germany will also be described



LEGAL FRAMEWORK FOR RADIOACTIVE MATERIAL TRANSPORT

The transport of radioactive material in Germany is regulated by two parts of the law:

(1) the part of Dangerous Goods Transport Law and the Dangerous Goods Transport
Regulations for which the Federal Ministry of Transport, Building and Urban
Development (BMVBS) is responsible; and

(2) the part of the Atomic Energy Act with the Radiation Protection Ordinance for which the
Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU)
has the responsibility.

Transport of radioactive material has to be performed in Germany within this legal

framework. That means that for a specific transport the requirements of the Dangerous Goods

Transport Regulations of class 7 have to be met as well as the requirements of the Atomic

Energy Act or the Radiation Protection Ordinance.

There is a link between these two areas in so far as the transport provisions of the Atomic

Energy Act and the Radiation Protection Ordinance contain the requirement that the transport

must comply with the Dangerous Goods Transport Regulations. In addition to this they

contain other provisions regarding the reliability of transport organisations and persons, the
qualification and training of persons involved in transport, the nuclear liability insurance, the

physical protection and the public interest which have to be fulfilled by the applicant to get a

transport licence.

DANGEROUS GOODS TRANSPORT REGULATIONS FOR CLASS 7

The IAEA Regulations for the Safe Transport of Radioactive Material have been applied in
Germany through the implementation of the Dangerous Goods Transport Regulations for
class 7 of the International Modal Organisations. Therefore, for radioactive material
shipments by road, rail, inland waterways, sea and air, the Dangerous Goods Transport
Regulations for class 7 of the International Modal Regulations:

ADR - European Agreement concerning the International Carriage of Dangerous Goods by
Road,

RID — Agreement for the International Carriage of Dangerous Goods by Rail,

ADN — European Agreement concerning the International Carriage of Dangerous Goods by
Inland Waterways,

IMDG-Code — International Maritime Dangerous Goods Code

ICAO-TI — Technical Instructions for the Safe Transport of Dangerous Goods by Air,

have to be applied in Germany.

The Federal Ministry of Transport, Building and Urban Development is responsible for the
implementation of these regulations. They have been implemented for the different modes of
transport by the following German Regulations:

Road, Rail and Inland Waterways: GGVSEB (Gefahrgutverordnung Stral3e, Eisenbahn und
Binnenschifffahrt

Sea: GGV See (Gefahrgutverordnung See)

Air: Luftverkehrs-Zulassung-Ordnung



The Dangerous Goods Transport Regulations based on the IAEA Regulations TS-R-1, Edition
2009 (1) are in force in Germany since 1 January, 2011.

The following responsibilities exist for the inspection of radioactive material shipments in
Germany according to the Dangerous Goods Transport Regulations:

(i) the Federal States for sea or inland waterways shipments,

(i) the Federal States for road shipments,

(iii)  the Federal Railway Office (Eisenbahnbundesamt), for rail shipments, and

(iv)  the Federal Aviation Office (Luftfahrtbundesamt) for air shipments.

(v)

The Federal Office for Radiation Protection (BfS) is the competent authority for the approvals
of

a) Type B(U), Type B(M) and Type C packages,

b) all packages containing fissile material and

c) shipments including special arrangements.

The Federal Institute for Material Research and Testing (BAM), Berlin, is responsible for
approvals of:

a) special form and low dispersible radioactive material (LDM),

b) H(U)/H(M) packages for UF6 and

€) quality assurance aspects.

ATOMIC ENERGY ACT AND RADIATION PROTECTION ORDINANCE

Based on the Atomic Energy Act and the Radiation Protection Ordinance shipment
approvals/transport licences are necessary for fissile materials (nuclear fuels) and other
radioactive materials including large sources. The shipment of fissile materials (nuclear fuels)
has to be approved according to para 4 of the Atomic Energy Act (2). For other radioactive
materials shipments including large source shipments, approval provisions apply according to
paras 16 and 18 of the Radiation Protection Ordinance (3). The Radiation Protection
Ordinance was revised according to the European Basic Safety Standards (4).

There are exemptions from these shipment approvals requirements according to para 17 of the

Radiation Protection Ordinance for such cases as:

(1) the shipment of fissile materials (nuclear fuels) and other radioactive materials in
quantities and activities not exceeding the exemption limits given in Annex |11 of the
Radiation Protection Ordinance,

(2) the shipment of other radioactive materials in excepted packages,

(3) the shipment of other radioactive materials with an activity not exceeding certain activity
limits (these shipments are notified to the competent authorities at least two weeks in
advance) and

(4) the shipment of other radioactive materials, except large sources, in compliance with the
dangerous goods regulations for sea transport or air transport.

According to para 23 (2) of the Atomic Energy Act a large source is defined as radioactive

material with an activity exceeding 1000 TBq per package.

According to para 2 of the Atomic Energy Act fissile materials (nuclear fuels) are defined as

follows:

(@) plutonium-239 and plutonium-241;

(b) uranium enriched with the isotopes uranium-235 or uranium-233;

(c) any material containing one or more of the materials given in (a) and (b); and

(d) materials which are such as to enable a continuous self-sustaining chain reaction to be
maintained in a suitable installation (reactor) and which are legally defined.



Materials (other than solidified highly radioactive fission product solutions from the
reprocessing of nuclear fuels) containing the isotopes uranium-233, uranium-235, plutonium-
239 and plutonium-241 in such quantities that the total quantity of all these isotopes is not
more than 15 g or the concentration of all these isotopes in total is not greater than 15 g per
100 kg are considered to be other radioactive material with respect to the application of
shipment approval provisions.

The Federal Office for Radiation Protection (BfS) is the competent authority for shipment
approvals for fissile materials (nuclear fuels) and also for large sources for all modes of
transport. In the case of the remaining other radioactive materials, the authorities of the
Federal States are responsible for shipment approvals by road and the Federal Railway Office
for shipment approvals by rail.

The Federal Railway Office is responsible for the inspection for the rail mode and the Federal
States for all other modes.

A shipment approval for fissile material (nuclear fuel) or for large sources and other
radioactive material will be granted if the applicant can demonstrate that the approval
requirements according to para 4 of the Atomic Energy Act or para 18 of the Radiation
Protection Ordinance are fulfilled. The main approval requirements are:

(@) Reliability of companies and persons involved in the transport

(b) Qualification and training of persons involved in the transport, e.g. driver

(c) Compliance with the dangerous goods transport regulations

(d) Nuclear liability insurance

(e) Physical protection measures

(f) Emergency precautions

(9) Public interest may not be opposed to the kind, time and route of shipment.

SAFETY AND SECURITY ASPECTS IN TRANSPORT

Provisions regarding physical protection measures exist in the Atomic Energy Act as well in
the Radiations Protection Ordinance. In the case of fissile material (nuclear fuel) and large
sources, special physical protection measures concerning construction, technical,
administrative and personal aspects have to be demonstrated in compliance with special
guidelines for physical protection during road and rail transport as well as during air and sea
transport. These German regulations are based on the Convention on the Physical Protection
of Nuclear Material (5).

On the other hand there are also security provisions in Chapter 1.10 of the Dangerous Goods
Transport Regulations.

1.10.6 of ADR/RID/ADN contains: “For radioactive material, the provisions of this Chapter
are deemed to be complied with when the provisions of the Convention of Physical Protection
of Nuclear Material and the IAEA circular on “The Physical Protection of Nuclear Material
and Nuclear Facilities” are applied.”

In future, that means from 2013 on, also the provisions from the IAEA Nuclear Security
Series No. 9, Implementing Guide, “Security in the Transport of Radioactive Material” (6)
will be implemented in the Dangerous Goods Transport Regulations. Thus, especially for
sources new values for the “high consequence dangerous goods™ have to be applied. It is
foreseen in Germany to further harmonise these provisions with requirements regarding
security aspects in the Radiation Protection Ordinance and the Atomic Energy Act where
applicable.



A NEW INITIATIVE FOR A EUROPEAN CARRIER REGISTRATION

The European Commission has prepared a draft for a new Council Regulation establishing a
Community system for registration of carriers of radioactive material with the aim to
harmonise and simplify administrative procedures for transport in the Member States. The
main reason of this Regulation is to have one unique notification/authorisation system of
carriers for their operation on the whole territory of the European Union and the Council
Regulation will provide the Competent Authorities (for the Radiation Protection aspects) with
an information system on carrier registration.

The new proposal will simplify the authorisation procedures (which are exist now in the
various European countries in addition to the Dangerous Goods Transport Regulations). The
carrier will be required to register once into an electronic notification system and provide
there the information on the nature of their transport activity in the European Union. On the
basis of the analysis of the information provided, the national Competent Authority of the
carrier will deliver the authorisation, valid for a period of five years and for all countries
where the carrier declared operation. Procedures for control and monitoring in the respect to
rules for transport and radiation protection will continue to be applied nationally.

Actually, the draft Regulation is still under discussion within the European Commission.

DELIVERY OF SPENT FUEL FROM NUCLEAR POWER PLANTS IN GERMANY TO
THE REPROCESSING FACILITY IN FRANCE

In Germany 9 nuclear power plants are still in operation. Depending on the respective power
of the reactors an amount of 15 to 30 tonnes of heavy metal per year are unloaded from each
reactor which results in a total amount of less than 300 tonnes per year. The utilities are
committed to establish provisions for safe management of the spent fuel from reactor
operation. Since the commissioning of the first nuclear power reactor in 1966 until the end of
the year 2010 a total of 13,470 tonnes of spent fuel has been produced. The vast majority
5,309 tonnes of those fuel assemblies was shipped between 1973 and 2005 to La Hague for
reprocessing with a total number of 1,458 shipments.

These shipments were based on contracts that had been concluded in the late seventies of the
last century and once more in the year 1990 by the German utilities with COGEMA and
BNFL covering the reprocessing of spent fuel assemblies from German nuclear power plants.
The contracts contained obligations to take back radioactive wastes and the separated
Plutonium.

BALANCE OF REPROCESSING

Most of the spent fuel was and will be handled in France, and correspondingly most of the
separated plutonium will arise in France.
Concerning the quantities of waste a comparison of the two options, direct disposal and single
reprocessing shows the following results:
¢ In the case of direct disposal the amount of heat generating waste that has to be disposed
of has the same quantity in tyw as the spent fuel itself, i.e. 540 casks (Castor V/19).

e The reprocessing of 5,309 tyv of spent fuel, however, causes 108 casks with heat
generating HAW/MAW waste which consists of vitrified fission products.



The additional waste that is generated by reprocessing of spent fuel is amounting to136 casks
(type TGC 36) for non heat generating waste (LAW/MAW).

SHIPMENTS OF VITRIFIED RESIDUES FROM FRANCE TO GERMANY

Return of vitrified residues from France to Germany lies within the framework of the
contracts signed between COGEMA / AREVA NC and the German power companies. These
“Reprocessing Service Agreements” include the return of residues to Germany in accordance
with the commercial contractual obligations.

After reprocessing the major part of the spent fuel radioactivity is contained in the fission
products. Those fission products are not reusable and are managed as High Level Waste
residues. During reprocessing the fission products are vitrified and the ultimate residues are
sent back to their country of origin, Germany.

All the materials used and the operations occurred within the framework of these transports
conform to international (IAEA) and national legislation. The canisters and the casks are
licensed by French (Ministries in charge of Industry and Environment) and German
Authorities (Radiation Protection Office, BfS). The canisters containing vitrified residues are
transported in a specific packaging called "cask". For the first transport, which took place in
May 1996, a TS 28 V cask was used, followed by CASTOR HAW 28/20 CG and TN 85
casks.

MOX - SHIPMENTS

The delivery of irradiated fuel assemblies to the reprocessing facilities La Hague in France
was terminated on July 1™, 2005. It will be ensured that during the remaining operation time
of the German nuclear power plants all recycled Plutonium will be processed into Mixed-
Oxide Fuel assemblies (MOX) and subsequently irradiated in the existing nuclear power
plants to guarantee that no separated plutonium had to be disposed in a repository. About 40
tHM of fissile plutonium will be separated by reprocessing of German spent fuel.

About 965 tHM of fresh MOX fuel are already or will be fabricated from these 40 tHM of
fissile plutonium. After reuse in one of the nine nuclear power plants in Germany, which
have a regulatory permission to use MOX, the spent MOX fuel will be stored in interim
storage facilities until final disposal. Transfer of all separated German plutonium in MOX fuel
elements from France is expected until 2013. The last MOX fuel elements are expected to
finish their reactor cycle by 2019. All separated Plutonium will be embedded in spent MOX
fuel elements in compliance with the Spent Fuel Standard as defined by the U.S. DoE.

SUMMARY

The transport of radioactive material in Germany is regulated by the Dangerous Goods
Transport Regulations of class 7 in compliance with the IAEA Transport Regulations as well
as with the Dangerous Goods Transport Regulations of the International Modal Organisations
and in parallel with the regulations of the Atomic Energy Act and the Radiation Protection
Ordinance. In practice the appropriate requirements of both the Dangerous Goods Transport
Regulations and the regulations of the Atomic Energy Act and the Radiation Protection
Ordinance have to be fulfilled for a shipment.

The role of different competent authorities is defined in the Dangerous Goods Transport Law
and in the Atomic Energy Act.



Provision for safety and security in transport of radioactive material are very often subject to
different legal frameworks where different regulatory bodies are involved. The harmonisation
of such provisions as far as possible is important to achieve an effective regulatory system for
a safe and secure transport of radioactive material.

Experience has shown that based on such a regulatory framework many international
shipments of various kinds of radioactive material between Germany and France could be
performed successfully.
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