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ABSTRACT 

The safety record of transporting radioactive material is remarkable; globally with tens of millions of 

packages transported; each year with approximately 2-3% is related to the nuclear industry. 

Much of this success is due to the ongoing commitment made by the IAEA and its Member States to 

maintain over the past 50 years the prescriptive regulations for the transport of radioactive material (TS-R-

1) and its associated guidance documents.  TS-R-1 is by far the most popular IAEA document in terms of 

downloads and sales with some Member States adopting them directly into their domestic legal framework 

whilst others adopt them due to all of the TS-R-1 requirements being incorporated into the UN Model 

Regulations.  

In the coming years there will be a significant increase in the number of shipments of packages containing 

radioactive material. The main contributors to this increase will be:  

 the medical sector, with emerging markets in developing countries;  

 the transport of low level non-nuclear radioactive wastes to disposal sites;  

 the nuclear industry from decommissioning activities, and,  

 the revival and the emergence of the nuclear power generation sector in several Member States. 

Clearly, the challenge faced by the Competent Authority (CA) in each Member State is for them to satisfy 

themselves, and the CA of other Member States for international shipments, that the shipments of 

radioactive material comply with the transport regulations thereby achieving the internationally agreed 

levels of safety provided by the transport regulatory requirements.  

Insufficient regulator resources or regulatory infrastructure are examples of issues faced by some Member 

States particularly when they do not have developed industry sectors or differences in safety and security 

infrastructures.   

The most efficient and effective solution is to encourage the international coordination and cooperation 

between Competent Authorities responsible for the regulatory oversight of transporting radioactive material 

both regionally and between Member States who share international trade interests.    
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In Europe, this approach was adopted with the creation, in February 2008, of the ‘European Association of 

Competent Authorities’. With 23 EU countries involved, the Association represents more than 80% of the 

overall EU territory and population.  

This paper presents how the creation of regional networks between Competent Authorities at working 

levels can be use to improve levels of regulatory compliance, increase regulator confidence and 

capabilities, promote public confidence, and reassure and increase the availability of companies who will 

accept to transport the material worldwide.  This not only assures safety and security but also enables the 

existing healthcare programmes which rely upon the international transport of radioactive materials and the 

development of healthcare programmes in the future to enable the diagnosis and treatment of cancer to be 

realised in developing countries around the world. 

INTRODUCTION 

Modern societal needs include medical diagnosis and treatments, sterilisation of equipment and a myriad of 

industrial goods and consumer products which utilise radioactive material.  The transport of these goods 

and products enables the societal needs to be met by the delivery of the societal benefits.  This can be 

simply represented in Figure 1 below. 

 

 

 

 

 

 

 

 

 

Transport of radioactive material 
 

Delivery of societal benefits (B) 

Societal needs (A) 

Figure 1: Transport model to deliver the societal needs for RAM  
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This paper describes the components of ‘Transport of radioactive material’ and how the management of 

these components will further increase the reliability of transporting the radioactive material to meet the 

existing and future societal needs. 

 

 

Radioactive material (RAM) is used in many applications in our modern societies such as light bulbs found 

in road vehicles, smoke detectors in the home, measuring instruments for road tarmac thickness, paper 

thickness, level gauges on combine harvesters.  It also has very important roles in our medical programmes 

for cancer diagnosis and treatments of cancer, heart disease and organ failure.  Eighty percent of surgical 

gloves and nearly 50% of disposable medical devices are sterilized using radioactive material. 

It is common for radioactive material to be regarded and stated as being nuclear material, which is a term 

specifically applied to material used and created by the nuclear sector in civil nuclear power programmes. 

The international transport of RAM is vital for the medical diagnosis and treatment of cancers and other 

humanitarian needs such as sterilisation of medical equipment. 

For some people the safe and secure delivery of RAM for diagnostic and treatment procedures can mean the 

difference between life and death. 

Cancer statistics of developing countries: 

 4 million of the 6 million deaths due to cancer in the year 2000 occurred in developing countries 

lacking radiotherapy machines, in fact some parts of Africa and Asia do not carry out any 

diagnosis  

 80% of cervical cancers occur in Africa, Asia and South America with some 225,000 deaths 

recorded each year according to 2003 reports 

 1 million new cancers are diagnosed each year in India  

 ~15 African nations and several countries do not have one radiotherapy machine 

 50 – 60 % of cancer victims would benefit from radiotherapy 

 Globally, deaths from cancer is expected to rise from 6 million in 2000, to 9 million in 2015, to 

12 million in 2030  

The number of shipments will need to increase to meet the demands of health programmes involving many 

more Member States – we will need to deliver the material and remove it at the end of its operational life. 

 

 

Societal needs (A) 
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Several millions of shipments of radioactive material occur each year without incident and the safety record 

of all industry sectors is one of which all those involved should be proud. 

The non-nuclear sectors use commercial shipping routes for transport by sea using ships that load and 

unload goods in many Member States en-route, some necessarily when the RAM would be onboard.  If only 

one these ports of call refuses to accept Class 7 dangerous goods (RAM) then this will result in the RAM 

being refused by the carrier. 

Transport by air is necessary for time limited Radiopharmaceuticals both for international transports 

between Member States and also for deliveries over long distances for example to remote regions within a 

Member State.  Whilst the number of international air carriers who will accept Class 7 goods is increasing, 

the fragility of the routes and the number of individual denials and delays remains a concern. 

International shipments by sea and air are therefore problematic and the availability of routes/carriers is 

often fragile. 

Previous work for the IAEA identified 48 stakeholder groups for the transport of radioactive material each 

having either a direct or indirect influence which can result in a route not being available for Class 7 goods. 

 

 

 

In 1961 the International Atomic Energy Agency (IAEA) created the first set of transport regulations for 

radioactive material; the 2012 edition of the TS-R-1 Regulations will signify 50 years of the IAEA 

successfully managing their continued development with developments in science and technology being 

adopted throughout the process. 

The importance of the IAEA approach to managing its work should be recognised, by encouraging the 

involvement of Member State resources from governments and industry it has created a robust safety and 

security culture in many governments, institutions and industries throughout the world.  The transport safety 

record did not simply occur; it has been continually encouraged and expected. 

TS-R-1 forms the basis of transport regulations for radioactive material in all IAEA Member States as the 

requirements are transposed to the UN Model Regulations, whilst some Member States adopt TS-R-1 

directly into their legislation. 

Regulations – transport safety and security (2)  

An overview of transport of radioactive material (1)  
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The regulatory infrastructure can involve government, academia and institutions and for the purposes of this 

paper Member States have been categorised as follows: 

1. Those with civil nuclear power programmes 

2. Those with developed medical and industrial sectors that use radioactive material. 

It is reasonable to assume that these Member States have appropriate regulatory resources and 

infrastructures of various levels of complexity.  Many contribute to the IAEA and other international 

forums and the nuclear and non-nuclear infrastructures may be separate entities. 

3. Developing countries with limited regulatory resources or infrastructure 

4. Developing countries with no regulatory resources or infrastructure. 

In these Member States where there is little or no regulatory infrastructure, a strategy of introducing a 

targeted and appropriate infrastructure could be adopted.  The most effective way to achieve this would be 

to adopt the regulatory infrastructure models used in other member States which should be adapted to 

reflect only their specific needs at this time, be achievable, which would encourage self confidence, and 

progressive as necessary over time to reflect the maturing of the regulator and the industry it is regulating. 

From a safety and security aspects the infrastructures should ensure as a minimum that inventories of RAM 

are established and maintained, and responsibilities for safety and security in the regulator and industry / 

users are established, understood and subjected to regulator oversight. 

 

 

Compliance with the transport regulations is the most important factor that affects levels of safety in 

transport, and appropriate industry discipline in terms of behaviours and performance should be 

encouraged. 

The development of appropriate safety cultures will require industry investing in training, equipment and 

resources.  The adoption of relevant and good practices used elsewhere, perhaps adapted to suit, is also a 

time effective way to influence behaviours and culture. 

 

 

Regulator strategies for oversight and intervention contribute to the creation of safety and security cultures 

and behaviours at a national level, but where there is little or no regulator resources of infrastructure in 

place this can be problematic. 

Regulatory infrastructures of Member States (3) 

Industry compliance with regulatory requirements (4) 

National regulator oversight / intervention (5) 
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The adoption of regulator oversight and intervention models used in other Member States could be adapted 

to reflect specific needs.  The objectives should be achievable, which would help to increase confidence 

within the regulator authority, and adequately resourced, and designed to be progressive over time to reflect 

the maturity of the regulatory infrastructure and the industry it regulates. 

 

 

Future trends 

 The number of shipments will increase 

 The number of Member States involved will increase 

 Health care programmes in developing countries will require the development of regulatory 

infrastructures and oversight for transport and security 

 The removal of orphan sources also needs to be pursued in an effective and efficient way 

 Several Member States have ambitions to develop civil nuclear power programmes and the 

development of small size reactors, that are transportable, is intended to provide a cost effective 

solution. 

Future challenges 

 Financial constraints in many Member Sates will remain or intensity 

 The regulatory infrastructure and resources will be limited in some Member States 

 Security will remain an issue in some regions 

 We need to speed up the development of effective regulatory infrastructures and regulatory 

oversight in some member States to reflect the timescales to introduce healthcare programmes and 

the recovery of orphan sources. 

 Not all Member States are able to attend IAEA and other international meetings and benefit from 

the interaction with other national regulators and industry.  To a great extent these member States 

are isolated. 

 

 

Transport delivers societal benefits of RAM 

There are four main groups involved in the effective delivery of societal needs of RAM, namely: 

1. IAEA – with help of Member States to provide transport safety and security regulations  

Future trends and challenges (6) 

International coordination (7) 
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2. Member States - to provide effective regulatory infrastructures including national safety and 

security regulators for regulatory oversight and intervention 

3. Industry – compliance with regulatory transport requirements for safety and security 

4. Transport workers and Public – acceptance of transport of RAM
1
 

Transport is a coordinated process 

Transport is a coordinated process sometimes involving many Member States particularly for international 

transport by sea which involves the ports of call en-route. 

For some land locked states, delivery of RAM has to be by air, or to a neighbouring state by sea, and then 

transported by road; in some parts of the world this can be problematic. 

National regulators review and manage the transport regulations at an international level in a coordinated 

way under the stewardship of the IAEA, which proven to be successful.  It is therefore proposed here that 

Member State regulators should adopt an international coordinated approach to provide an appropriate level 

of regulatory oversight in some Member States  

Coordination / cooperation between transport regulators of Member States on a regional or common interest 

(transport route) basis will be a key enabler to provide the necessary regulator infrastructure and oversight 

in some Member States. 

Coordination between Member States is not a new concept, for example in Europe is the European 

Association of Competent Authorities, which: 

 Comprises of 23 European States 

 Provides a forum to discuss operational issues of regulatory oversight and intervention and the 

development of common guidance 

 Facilitates the sharing of knowledge and relevant and good practice 

 Provides a basis for harmonisation and common understanding 

 Creates more effective communication and networking between regulators 

 It provides an understanding of what each MS does thereby creating a basis to build regulator 

synergies at an international level  

 

 

 

                                                 
1
 Previous work by the UK for the IAEA Denial of Shipment international steering committee identified 48 

stakeholder groups for the transport of radioactive material 
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Each year in the European Union approximately 3 million packages of radioactive material (RAM) are 

transported of which 5-10% is related to the nuclear fuel cycle.  In comparison, some 350 million transport 

operations of dangerous goods take place predominantly by the oil/petroleum industry. 

The transport of RAM is an important activity for: 

 the medical sectors, with daily deliveries of radiopharmaceuticals for diagnosis and treatment 

procedures; 

 Industrial / agriculture applications for non-destructive testing applications such as measurement of 

tarmac thickness on roads, moisture content in soils, thickness of paper during manufacture, grain 

levels in combine harvesters; 

 Nuclear power programmes, Uranium ores, uranium hexafluoride, new and spent reactor fuels, 

radioactive and contaminated waste products; 

 Decommissioning programmes for radioactive and contaminated waste products. 

Transport can be national and often international with more than one mode of transport being used, for 

example road – air or sea – road. 

Industry has long recognised that transport needs an integrated approach to improve the efficiency and 

reliability of the transport systems they use for example by forming Trade Associations, user groups and 

formalised training programmes.   

 

 

We have the transport safety and security regulations and requirements.   

The IAEA has developed a mature set of transport safety and security requirements that capture relevant 

and good practice and latest developments throughout their ongoing review process 

We have mature transport safety and security cultures in some Member States.  The development and 

ongoing management of the IAEA regulations and recommendations with the supporting guidance and 

technical documents has also created robust transport safety and security cultures in many Member States. 

Future societal needs will mean more Member States will be involved.  

Timescales that reflect the societal needs for radioactive material in developing Member States to meet their 

healthcare and other humanitarian societal needs must be recognised and steps taken to ensure these needs 

are met as planned. 

 

Worker and public confidence (8)  

Delivery of societal benefits (B) 
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We will need to improve transport safety and security infrastructures in some Member States.   

We have mature transport safety and security infrastructures in some Member States that can be used to 

underpin the development of healthcare programmes in various regions around the world. 

Transport is a vital enabler - and we need to develop safe and secure transport regulatory 

infrastructures in each Member State to meet their developing healthcare programmes which involve 

radioactive material  

A strategy of coordination and cooperation between national safety and security regulators, on a regional or 

common interest (transport route) basis, will enable the delivery of appropriate regulatory infrastructures on 

timescales to meet the needs of vital healthcare programmes that involve radioactive material. 

CONCLUSIONS 

Radioactive material plays an important role in our modern societies not least in the medical programmes in 

the current developed Member States and importantly in developing countries over the coming decades.  

Delivering the societal benefits requires an efficient, effective and reliable transport infrastructure, which 

involves some 48 different stakeholder groups of which many have the capability to stop shipments taking 

place. 

The transport regulator communities have a role to ensure that the transport of RAM is carried out in 

compliance with the requirements of the international and national regulatory frameworks for transport 

safety and security.   

This paper proposes that the development of regulatory infrastructures and regulator oversight in 

developing countries are created by cooperation / collaboration thereby enabling the existing and necessary 

meet future societal needs which include the use of radioactive materials to be realised.  This model is 

shown in Figure 2 below. 
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International coordination / cooperation          (7) 

Regulations – transport safety and security           (2)  

Industry compliance with regulatory requirements (4) 

Regulatory infrastructures of Member States         (3) 

Worker and public confidence       (8)   

Delivery of societal benefits      (B) 

Societal needs    (A) 

National regulator oversight / intervention             (5) 

An overview of transport of radioactive material    (1)  

Future trends and challenges                                 (6) 

Figure 2:  Transport model to deliver the societal needs for RAM  


