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Historical Perspective

The year 2011 marks the 50th anniversary of the first IAEA regulations governing the transport of radioactive material. However transport safety at the IAEA obviously predates this, since the regulations took time to develop. In 1957, GC. 1/1 [1] already states: “The Agency should undertake studies with a view to the establishment of regulations relating to the international transportation of radioactive materials. …”. And goes further: “The transport of radioisotopes and radiation sources has brought to light many problems and involves the need for uniform packaging and shipping regulations … facilitate the acceptance of such materials by sea and air carriers”. 
This conference reiterates the challenge given then through the sub-title “The next fifty years – Creating a Safe, Secure and Sustainable Framework”.

Looking back, we can see that the sustainable framework was a goal in 1957, where radioactive material could be transported should it be desired. Since these early days we have added to safety the need to ensure security. However we still see the same calls today to eradicate denial of shipment, which might suggest we have not progressed. But the picture today is very different – we have today well established requirements for safe transport of radioactive material, and the recommendations for security in transport are coming of age for all radioactive materials. The outstanding issue would seem to be harmonisation, not just between safety and security in IAEA documents, but also harmonisation between Member States.

The Framework

The terminology used for this conference is “framework”. Some might see this as regulatory systems, however paper does not make transport safe or secure, activities are also important. The framework has many building blocks. At the conference we want to identify the building blocks of a sustainable, safe and secure framework, for each of them we want to share openly our goal and vision, and together agree how we should work to bring about an end point that respects all of our positions, so that we can deliver the harmony that will produce safety and security worldwide, and ensure sustainability (so that denial would no longer be a term of relevance).

The elements of the Framework

The framework can be seen as building on a scientific basis, taking account of our interpretation of the world, and perhaps our principles for developing adequate controls. Within the IAEA we have several areas of work producing requirements or recommendations mainly safety and security. Building on top of the IAEA output are the other UN bodies. The work is then supported by international conventions which provide for national implementation of the modal requirements, based on IAEA Standards. Compliance with national requirements is also part of the Framework. Response, recovery, liability and communication are additional cross cutting aspects of this framework.

The overall Framework

It is easy to look at each item in turn, but it is meaningless achieving harmonisation of safety and security in the IAEA if this is not propagated through each level up to industry implementation. In addition, improved openness and transparency must ensure that the end users have a voice at the early stages of the process, so that industry can share its views based on experience when IAEA develops requirements and recommendations. All these building blocks are necessary to achieve a safe, secure and sustainable framework, and each participant needs to ensure they function in the best possible way. 

Perhaps a final issue with the framework is that it is aimed at the World. Indeed, transport is truly international in nature. It needs to take into account all parts of the world, and not just the current major producers of radioactive material. 

Where can the Framework be improved?
I would like to look at some of the building blocks and at issues that may be important to achieving this worldwide framework, being acutely aware that the Framework is in complex interaction with many outside documents, developed inside the IAEA (for example the provisions of the Basic Safety Standards [2]) or outside.

The current scientific basis

Science is at the heart of safety and security, starting from physics, through engineering and radiation protection. In the transport framework, much of the scientific basis is enshrined in the so-called Q system, developed many years ago. However science is an ever progressing subject. “As I've told you before, in a job like yours, even when it's finished there's always one more thing to do.”[3] is a famous quote from the bridge on the river Kwai, and this applies to science. How do we ensure that our scientific basis underpinning the Framework remains acceptable? 

One question that is open for discussion currently is: what is the indicator that shows it is time to review the scientific basis, or to revise it? The answer is obviously when it no longer ensures a safe and secure framework. Understanding what is safe and secure is the difficult proposition. What process can we use to agree on this?

The standard transport conditions assumptions

Some of the standard assumptions underpinning the framework, such as the frequency of accidents and the energy imparted to the packages carrying radioactive material are worldwide in nature. But the world is variable, and risks and threats vary across the world. Safety ensures these are acceptable through regular review. Threat assessment forms a key part of security under the current framework. To what extent can operators be kept isolated? 

Fundamentals for safety and security

A later paper looks at the different fundamentals in some detail. The security fundamentals are to some extent more fixed than those of safety, since they have roots in an internal convention. Can they be harmonised? Would the easier option not be to consider whether safety could adopt fundamentals closer to those of security?

A primary difference between safety and security is that the main wrongdoer differs (the “bad guy”). In safety the focus is mainly on the operator, while in security the focus is more on the outsider. For this reason security brings in the state as a player, with a responsibility to protect the operator, and to define the responsibilities of the operator. Given this key difference can the core fundamentals ever be truly merged, or is it more important to maintain clear differentiation to show the essential differences between safety and security?

Perhaps an option is to start in reverse. At the operator level safety and security in transport have been combined for a long time. In many governments we are seeing combined regulators forming, and some later papers will look at this. If we analyse this and work back to the fundamentals, what could we achieve?

Safety requirements

One of the key reasons the IAEA transport regulations have been so successful is that they are written in a format that can be directly applied:  they are model regulations. Although a new format has been devised for safety standards it has been decided not to apply this to the transport regulations, since it could be detrimental to continued implementation. 

The regulations have been developed over 50 years, and the result is a heavily cross referenced document. To what extent can it be revised to maintain the same principles, but set out in a clearer way? Are there ways in which the regulations could be altered to make their uptake easier in States developing an industry that uses radioactive material – some suggestions have been made regarding specifications for packages rather than purely performance standards. This reverts to some of the methods that existed in the early editions of the regulations. Was it wrong to remove these options as we developed the requirements? A crucial change needed at this time would seem to be the involvement of more Member States in the process of developing the transport regulations.

Security recommendations

Even more than safety, security places more requirements on States. Does this suggest that we have a need to differentiate the target audience between State and operator? Or does this suggest there is a mezzanine level between fundamentals and recommendations in security for the operator? To enable merging of safety and security in the transfer to other UN bodies, it is essential to identify for operators requirements in security from recommendations.

Transport is indeed an area where security has a long history. The ability to place explosives in an aircraft or the ability to steal radioactive material from an aircraft requires similar security gaps. Can the security of radioactive material in transport rely on the security provisions provided by the various transport modes, given that security is handled very differently for different transport modes?

UN modal bodies

The UN “Orange Book” [4] is written as model regulations for all dangerous goods, with the goal of achieving harmonisation across the modes (and the different classes of dangerous goods where possible). However, the fully detailed documentation may not be required, say,  by a pilot, and so in air transport there is a modal variation that allows extracts to be provided to the pilot. On the other hand the specific details that are important for radioactive material are within the competence of IAEA. We should not forget that each UN body has a responsibility of its own, and on occasions the fully harmonised text of the Orange Book is not the optimum for either safety or security in a modal sense.

To date the IAEA has been seen as providing input to the UN process. However, as identified under the security recommendations, there may be provisions in other UN bodies that offer benefits to transport safety and security for radioactive material. The IAEA uptake of UN concepts has not been as rigorous as it could have been. Indeed the other UN bodies introduced security requirements for the transport of radioactive material before the IAEA issued its recommendations. Is there a process to simplify the interface, perhaps through co-sponsorship, or some other cooperative mechanism?

 Conventions

A wide range of conventions has been developed to regulate cover the transport of radioactive material in the areas of security, liability, response and safety. There is, however a significant gap. International conventions are in place for air and sea transport, with very wide coverage. These conventions require states to implement regulations for international transport which are essentially identical to the IAEA safety and security documents (as they apply to operators). This is one of the most important parts of the framework in terms of ensuring worldwide harmonisation. But the conventions for land transport are limited in their coverage. Conventions exist for road [5] and rail [6] transport, mainly concentrated around Europe where they started. How do we encourage universal coverage for these conventions?

National implementation

Many states implement requirements for the transport of radioactive material, both for safety and security. But how do they advertise the standards they apply? In civil aviation only, States are required to identify any variations from international requirements. Industry often indicates that this assists them in ensuring transport is not interrupted. Should IAEA maintain a variations register for radioactive material?

Transport is a global business and advertising the standards applied in one State is not simply for the benefit of industry. Indeed, a transit or destination State needs to know the standards that were in force in the State where the shipment came from. This is particularly relevant to respond to an emergency. The IAEA can assist Member States through reviews and appraisals such as TranSAS. Similar missions can be offered for security, with the usual caveat on confidentiality.

Industry compliance

As concerns third party assurance, how can a state be sure of the compliance of industry from other states? Improved interfaces between states, offer opportunities to understand compliance standards in other states. 
A much more difficult aspect is for industry to understand the compliance record of other parts of industry. The carriers specialised in the transport of nuclear material are proud of their record, however the vast majority of shipments of radioactive material are carried by general carriers and the good record rightly has a lot to do with them. How does this general cargo industry know that the radioactive material packages it is being offered are compliant with international requirements? Is there a third party accreditation scheme available? A quality shipper’s scheme? 

Emergency Response

While Emergency Response is quite developed in IAEA provisions, outside the transport area, further work on general cargo and emergency shipments seems necessary.

This is an area where we need to improve the interface between safety and security. Modal requirements often provide a security-based exemption for transport, including for radioactive material. Likewise, the safety conditions applicable when exercising the security exemption is an area of essential interface. An important direction of work here is to cooperate with other UN bodies at incorporating effective provisions in IAEA documents.

Liability

Liability or compensation regimes tend to be wider than simply the transport of radioactive material. For example there is a convention on compensation related to dangerous goods transport (although this has very few signatories), there are nuclear liability conventions that cover the transport of nuclear materials (but exclude many radioactive materials), and there are modal conventions for other dangerous goods. Some of the questions that need to be addressed are:

Do the existing compensation regimes that cover radioactive material compare well with other similar regimes? Does the lack of a focused regime cause problems for the shipment of radioactive material? As it seems unlikely that transport of radioactive material would be a viable stand-alone compensation area, the main question is whether liability issues related to the transport of radioactive material can be adequately represented in the development of the existing regimes.

Communication

This is a crosscutting issue that covers the entire framework. In many instances, the communication between different players has been highlighted as being essential for an effective framework. 
At present a graded approach exists informally between some states, with large maritime shipments being subject to confidential information-sharing. Perhaps the nature of the safety and security provisions could offer some guidance in terms of the graded approach, and in identifying information which need not compromise security.

Perhaps the most difficult issue is that some communication is most likely to be state to state for the most significant shipments, and formalising this as requirements creates the need for an international body to be identified to adjudicate in disputes. 
If operational communication is to be formalised it would seem preferable to “piggy back” on existing agreements to avoid having to resolve issues that are related to international transport rather than to radioactive material. The search and rescue convention [7] provides an example of one such existing agreement.

Conclusions

The transport of radioactive material has an enviable record. This is all the more significant when we consider that transport is an activity that carries significant risk of accidents or attacks. The number of people that die each year in transport accidents is of the order of a million [8]. The transport of radioactive material does not contribute to this number. The global picture of the transport of radioactive material is that it is normal for transport of radioactive material to be uneventful. All the actors of the transport of radioactive material must be proud of this record, and strive for a continuous improvement, the only guarantee for sustainability. 

This improvement needs to address the many issues and questions I mentioned today, in a way that keeps the balance between allowing the normal, uneventful transport, while protecting against the abnormal (the safety and security events).

To specify the changes desired to achieve this framework is the challenge given to this conference, its implementation is the challenge for the next ten years.
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