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EXECUTIVE SUMMARY
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serving as a consultant supported by the International Atomic Energy Agency*

_________

*   Note: the views expressed here are those of the author and the consultant, and not necessarily those of either the International Atomic Energy Agency or that of the Organization of American States.

INTRODUCTION

1.
As a result of recent events, increased attention is being paid to security in the transport of all types of dangerous goods, by all modes (air, maritime, road and rail).  This added attention includes efforts of the international community through organizations such as the International Atomic Energy Agency (IAEA) and the International Maritime Organization (IMO) to evaluate the need for proposed security requirements for the transport of radioactive material.  

2.
Prompted by the events of September 11, 2001, activities are now underway at the various international organizations, such as the IAEA, to develop recommendations for security in transport of radioactive materials that will complement the transport safety regulations [1] and the recommendations on physical security during the transport of nuclear material [3].

3.
The Organization of American States (OAS), in General Assembly of Barbados resolution AG/RES. 1886 (XXXII-O/02) , reiterated that “…the small island states are deeply concerned about the possible threats posed to their economies and maritime environment should a ship transporting toxic nuclear waste have an accident or be target of a terrorist attack while transiting the Caribbean Sea and other sea-lanes of communication in the Hemisphere”, and mandated that the OAS Permanent Council 

“…discuss the concerns of the small island states regarding the transhipment of nuclear waste through the Caribbean Sea, b. … evaluate the potential threat posed by such transhipment through the Caribbean Sea; and c.   consider conducting a study, to be undertaken under the coordination of the Secretary General, on defence and security planning for small island states in order to adequately respond to an incident or a terrorist attack on nuclear waste-bearing ships crossing the Caribbean Sea.  For this purpose, the Secretary General shall invite the relevant regional, hemispheric and international organizations and institutions.” 

4.
Since 1992 CARICOM Heads of State have voiced their opposition to the shipments, citing the threat posed to their economies and maritime environment.  At the First High-Level Meeting on the Special Security Concerns of Small Island States held in San Salvador, El Salvador in 1998, this concern was reiterated and recommended the "formulation of a program for cooperation to address the problems presented by the transshipment of nuclear wastes and other hazardous materials through the Caribbean Sea, and to adopt policies to preserve the natural environment of the Caribbean."
5.
At the recently held Second High-Level Meeting, the CARICOM delegations unanimously stated that their concern was not about the degree of risk posed by the transporting of such waste, but rather the inherent threat associated with the shipments.  These countries made it clear that any spillage whatsoever would have devastating effects on the marine and coastal environment.  Furthermore, these states recalled that their peoples and economies are largely dependent on this natural resource and its related industries, such as fishing and tourism.
6.
The focus at the international level has been primarily on developing and assisting states in implementing requirements for safety (as opposed to security) in the transport of radioactive material.  Organizations, such as the IAEA have the specific statutory function within the United Nations system of establishing standards of safety for protection of health against exposure to ionizing radiation.  As part of this mandate, it issues Regulations for the Safe Transport of Radioactive Material and companion guidance and supportive documents.  The IAEA developed and issued the first edition of the “Regulations for the Safe Transport of Radioactive Material” in 1961 and concurrently encouraged its Member States and involved international organizations to use the document as a basis for their regulatory documents.  The current edition of the its Regulations was published in 1996, and then updated with minor revisions in 2000 [1]
.  These Regulations currently serve as the model for all of the international modal regulatory documents (e.g., the IMO International Maritime Dangerous Goods (IMDG) Code [2]).

7.
In addition to these Transport Regulations establishing standards for safety, it has developed recommendations for “The Physical Protection of Nuclear Material and Nuclear Facilities” [3].  Included in these recommendations are specific physical protection requirements for the transport of nuclear materials.  However, it must be recognized that these requirements only cover materials containing plutonium (i.e. all plutonium except that with isotopic concentration exceeding 80 % in plutonium-238), uranium-233, uranium-235 and irradiated nuclear fuel.

8.
The purpose of this report is to provide an overview of the current regulatory regime that controls the transport of radioactive material; review the legal infrastructure and legally-binding documents that apply to this regulatory regime; summarize briefly the history of transport of radioactive material and the experience that has been gained with the application of the regulatory requirements by consignors, carriers and state regulators (competent authorities); provide an overview of the shipments of radioactive material associated with the “back-end” of the nuclear fuel cycle that have been made through the Caribbean Sea; and address the questions that have been posed by the OAS to respond to the study mandated in AG/RES. 1886 (XXXII-O/02).

BACKGROUND

9.
In response to OAS AG/RES. 1886 (XXXII-O/02), and through an informal process with the participation of the delegations of Antigua and Barbuda, Barbados, Argentina, Brazil, Chile, Mexico, United States and Saint Kitts and Nevis, the Hemispheric Security Committee developed the following Terms of Reference as the framework and guide for the study :

Q1 .
What threats and risks exist with the transshipment of nuclear waste through the Caribbean Sea? What are the options for the reduction of any identified risks?

Q2.
What has been the safety record in the transportation of nuclear waste? If the records indicate deficiencies, how can the records be improved?

Q3.
What international legal Instruments are relevant to this issue?

Q4.
Does the International Atomic Energy Agency have an Emergency Response System that includes the Caribbean States? If so, what should OAS do for the development, maintenance, coordination and evaluation of such system?

Q5.
What cooperative, multilateral measures exist to prevent, mitigate, and respond to a potential incident or terrorist attack on nuclear waste bearing ships? What steps can the Caribbean States take to enhance their preparedness and that of the region?

Q6.
What sources of expertise, training, and funding are available for the Caribbean States to potential or terrorist attack on nuclear waste bearing ships? Are training programs available to Caribbean personnel in order for them to measure and respond to a potential incident or terrorist attack on nuclear waste-bearing ships crossing the Caribbean?

10.
As mandated by the Terms of Reference, invitations to contribute to this study were issued in the Inter-American System, to the Pan American Health Organization (PAHO), the Inter-American Defense Board and Defense College; International and Regional Organizations like the International Atomic Energy Agency (IAEA), the International Maritime Organization (IMO); the Caribbean Disaster Emergency Relief Agency (CDERA), the Organismo para la Proscipción de Armas Nucleares en América Latina y el Caribe (OPANAL), and universities and research institutes like the University of the West Indies, Florida International University, the University of Miami and the Institute of Marine Affairs of Trinidad and Tobago.  This report has been developed through the collaboration of the OAS, IAEA, and PAHO.

SCOPE

11.
OAS determined that the study must deliver a comprehensive report of the issues involved with regard to the transport of nuclear waste , its risks and its safety, with all the sufficient technical information so that OAS member representatives can take the necessary political decisions.  

12.
As such, this report will clearly differentiate between the technical and regulatory aspects of transport of these materials by sea (including associated risks and risk assessments), and the associated political implications.  The latter are beyond the work assigned to the OAS General Secretariat. 

13.
It is appropriate at the outset to mention what could be a core conclusion of this report: to the best of our ability and information, international experts widely recognize that, under normal circumstances, the transport of radioactive material including irradiated nuclear fuel (INF) and high-level radioactive waste (HLW) poses minimum hazards since the toughest regulations that reflect the most advanced scientific developments have been and are taken to make sure that the radioactive material is properly contained, shielded, protected against critical reactions should it contain fissile material, and that the possibility of contamination is negligible. 

14.
Nevertheless, it is also noted that every human endeavor comes with a certain degree of risk involved in its exercise.  There is no risk-free situation in any human activity.  As such, whether a society considers that that particular level of risk is bearable or not, the opportunity cost involved in its decision is predominantly a political decision of a sovereign country or group of countries.  However, such decisions must account for existing legal instruments and, in the case of transport of radioactive material, maritime, river, and air navigation rights and freedoms, as provided for in international law and as reflected in relevant international instruments [4] must be considered.  

15.
In summary, in fostering the development of this report the OAS General

Secretariat considered it its duty to deliver the study report with the maximum technical and professional expertise that is available internationally with the time and resources available to avoid improvisation and to avoid focusing on socio-political issues that were beyond the scope mandated for this study.

OAS QUESTIONS ON SECURITY IN TRANSPORT

16.
As noted at the beginning of this document, the OAS has posed a number of questions to the IAEA regarding the Study on Defense and Security Planning for Small Island State to Adequately Respond to an Incident or a Terrorist Attack on Nuclear Waste-bearing Ships Crossing the Caribbean Sea.  The following repeats those questions, and – based, inter alia, on the foregoing – provides some preliminary, unofficial answers developed by Mr. J. Eastman of the OAS which were then partially supplemented by the consultant provided by the IAEA (R. Pope).

	Q1.
What threats and risks exist with the transshipment of nuclear waste through the Caribbean Sea? What are the options for the reduction of any identified risks?


17.
The risks from accidents involving the transport of these materials have been shown by studies and experience to be very low.  More specifically, to the knowledge of the IAEA staff, there have been no known deaths or serious injuries resulting from the radioactive nature of cargo being carried by all modes throughout the world.  In the development of the requirements set forth in the IAEA Transport Regulations [1] the nature of the cargo, the package design test requirements and acceptance requirements following exposure to these tests, and actual experience with transport and risk assessments for all modes have been considered throughout the evolution of the Regulations.
18.
Regarding the options for reducing any identified risks, especially those associated with intentional acts of man for terrorist purposes, it is further noted that the United Nations Economic Commission of Europe (UNECE), IMO, International Civil Aviation Organization (ICAO) and IAEA are all working toward the timely development of security requirements for the transport of radioactive material.  OAS members are encouraged to participate in this process.  However, it must be noted that it is primarily the responsibility of the state to define potential threat scenarios and to prepare to respond appropriately.  Should an individual or group desire to utilize radioactive material (or other dangerous goods) for undertaking a malicious act in the Caribbean area, or any other area, the likelihood of them selecting the highly protected and difficult to breach shipments of INF or HLW is viewed as being low since there are many other sources of dangerous goods including other radioactive material  that could provide their threat material while being easier to obtain and disturb.
19. In addition, it is noted that, to the best of our knowledge and information, international experts, including PAHO, widely recognize that “…under normal circumstances, the transshipment of nuclear waste poses no hazards since utmost precaution is always taken to make sure that the nuclear material is properly shielded and that the possibility of contamination is negligible”
.  PAHO went on to state that “As far as PAHO is aware, the safety record of nuclear waste transportation has been excellent.  We are not aware of any problems that have occurred affecting health.”
20. Taking into account the safety record and the state of the art of the security features that are implemented in all stages of the process, as well as cost-benefit analyses of a terrorist attack to a ship carrying nuclear waste through the Caribbean, it is concluded that a minimum risk can be associated with this activity.
21. Nevertheless, whether a particular society considers that this “minimum” level of risk is bearable or not, and the opportunity cost involved in its decision (for example taking into consideration the potentially higher level of risk associated with the shipment of oil or liquefied petroleum gases), is mainly a political decision of a soverign country and is therefore an issue that should be dealt with by the appropriate authorities at that level. 
22. Being such a delicate and important issue, nuclear waste transportation safety should reflect the spirit of AG/RES. 1640 (XXIX-O/99), which urges member states to actively implement the cooperation program in the Plan of Action of the Third Western Hemispheric Ministerial Meeting on Transportation on maritime and air carriage of nuclear and other hazardous wastes”.
23. It is suggested that such an important issue should be part of the agenda of “The Western Hemisphere Transport Initiative (WHTI)”, that is part of the Summit of the Americas process. WHTI’s objective is “to provide a forum for convergence and cooperation among the Ministries Responsible for Transportation of the Summit of the Americas countries. The WHTI derives its action program from the Priority Action Areas and other directives mutually agreed-upon by the Ministers Responsible for Transportation of the Summit of the Americas countries”
. 
24. The priorities set out by the Third Western Hemisphere Transportation Ministerial Declaration, adopted in New Orleans on December 16, 1998 are also noted as follows:

“To facilitate increased Western Hemisphere trade, tourism, and business travel, and to develop integrated transportation infrastructure and systems that build upon the ongoing work of regional transport institutions, we intend to intensify ongoing efforts in order to achieve the following objectives:

“1. Integrate air, land, and sea transportation policies and practices both across modes and between countries in the Western Hemisphere, through improved planning in the development and maintenance of transportation infrastructure, the linking of regional and subregional transportation institutions and systems, and the sharing of information on "best practices" in utilizing traditional and innovative financing mechanisms. We recognize that both physical and human infrastructure are critical to realizing our vision for the integration of the Western Hemisphere transportation system of the 21st century, and we pledge to share and transfer transportation knowledge and technology, and to create a cadre of the most advanced and technically capable transportation sector planners and workers by providing technical assistance and training opportunities.

“2. Improve transportation safety and security, and reduce transportation-related fatalities and injuries through the implementation of agreed regulatory standards, implementation of proven behavioral counter-measures, and the coordination of air, land and sea safety and security measures among countries of the Western Hemisphere.

“3. Enhance efforts among member countries to prevent transportation-related disasters and environmental incidents and to improve the response to transportation-related disasters and environmental incidents when they do occur.

“4. Establish better linkages among transportation information networks by improving transportation information exchange and dissemination among countries of the Western Hemisphere, including information linking transportation and health data that reflect the docial and financial consequences of increased traffic. We recognize that, in order to make the best decisions regarding the planning, development and efficient management of regional and subregional transportation systems, countries and regional transport institutions must base these decisions on the most up-to-date and comprehensive information regarding freight and passenger movements within the Western Hemisphere.

“5. Improve linkages in transportation technology and cooperation among countries of the region in the use of those technologies in national, subregional, and regional transportation systems in order to improve the operation, efficiency and safety of those systems, to reduce transportation congestion and costs, and deal successfully with the transportation computing challenges presented by the year 2000”.
	Q2.
What has been the safety record in the transportation of nuclear waste?  If the records indicate deficiencies, how can the records be improved?


25. The record of transport of highly active radioactive materials associated with both the front-end and the back-end of the nuclear fuel cycle including INF and HLW has been excellent, both worldwide and within the Caribbean Sea.  It has been estimated that between 73,000 and 98,000 metric tons of heavy metal have been transported worldwide as INF and HLW [17].  These shipments have taken place over approximately the last 40 years, spanning all versions of the IAEA Transport Regulations, by all modes of transport (air, road, rail and sea), and in an estimated 24,000 to 43,000 packages.  While it has been noted that these numbers are incomplete and based on an informal survey of knowledgeable national experts, they do illustrate the magnitude of transport that has been safely undertaken around the world.

26. BNFL reports that over 40
 years, it alone has safely transported these materials more than 16 million miles, including 4.5 million miles by sea
.

27. The issue of safety in transport, specifically relating to the issue of an accident, the record does not show a deficiency in the regulatory controls used for transporting these materials.  However, regulatory authorities should continue to work diligently in ensuring consignors and carriers transport in accordance with the requirements of the regulations.  

28. With regard to the issue of security in transport, specifically trying to protect against malicious acts, has taken on a greater importance and OAS States are encouraged to work closely with the involved UN organizations in developing recommendations for security in transport.

	Q3.
What international legal Instruments are relevant to this issue?


29. A large number of legal instruments apply to the transport of radioactive material in general and to the sea transport of INF and HLW specifically.  A recent study by the IAEA (GOV/1998/17 []) identified the following numbers of binding international agreements that directly or indirectly apply to the safe transport of radioactive materials:

· 21 worldwide instruments in force;

· 5 worldwide instruments that have been prepared but are not yet in force; and,

· 22 regional instruments in force.
Many of these have been listed and discussed in the preceding including, inter alia:

· The IAEA Regulations for the Safe Transport of Radioactive Material S

· Supportive documents as outlined in Fig. 4 above.

· United Nations Recommendations on the Transport of Dangerous Goods – Model Regulations.

· For maritime transport of dangerous goods – 

i. The International Convention for the Safety of Life at Sea and three protocols (London 1974) and recent actions taken by the IMO

ii. the International Maritime Organization (IMO) International Maritime Dangerous Goods Code mandatory by 1 January 2004.

iii. The Code for the Safe Carriage of Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive Wastes in Flasks on board Ships (the INF Code).
· For air transport of dangerous goods – 

i. The Convention on International Civil Aviation – Annex 18.  

ii. The International Civil Aviation Authority (ICAO) Technical Instructions for the Transport of Dangerous Goods by Air mandatory.

· Regional agreements for road, rail and inland waterway that are not specifically relevant to the present set of issues.

· The Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management
· The Code of Practice on the International Transboundary Movement of Radioactive Waste
· The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal, 1989, as supplemented by decisions adopted by the Conference of the Parties in 1992, 1994 and 1995
· The Convention on the Physical Protection of Nuclear Material – promulgated in Vienna on 3 March 1980

· Recommendations on the Physical Protection of Nuclear Material and Nuclear Facilities, INFCIRC/225
· The Convention on Early Notification of a Nuclear Accident – promulgated in Vienna on 26 September 1986
· The Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency – promulgated in Vienna on 26 September 1986
· For liability
i. The Convention on Third Party Liability in the Field of Nuclear Energy – promulgated in Paris on 29 July 1960
ii. The Convention on Civil Liability for Nuclear Damage – promulgated in Vienna on 21 May 1963
iii. The Joint Protocol Relating to the Application of the Vienna Convention and the Paris Convention – promulgated in Vienna on 21 September 1988
iv. The Convention on Supplementary Compensation for Nuclear Damage – promulgated in Vienna on 12 September 1997
v. The Protocol to Amend the Vienna Convention on Civil Liability for Nuclear Damage – promulgated in Vienna on 12 September 1997
vi. The Convention on the Liability of Operators of Nuclear Ships – promulgated in Brussels on 25 May 1962
vii. The Convention Relating to Civil Liability in the Field of Maritime Carriage of Nuclear Material – promulgated in Brussels on 17 December 1971
viii. The Convention on Civil Liability for Damage Resulting from Activities Dangerous for the Environment – promulgated in Lugano on 21 June 1993
30. Instruments specific to the Latin American/Caribbean Region
· The Transboundary movement of hazardous waste in the Region of Central America– promulgated in Panama on 11 December 1992
· The Convention for the Protection and Development of the Marine Environment of the Wider Caribbean Region– promulgated in Cartagena de Indias on 30 March 1986
· The Joint Declaration concerning Radioactive Waste Transportation, Agency for the Prohibition of Nuclear Weapons in Latin America and the Caribbean. – promulgated in Mexico City on 5 February 1998
31. In addition, a number of the references cited in this study apply including, inter alia:

· The IAEA document, Physical Protection of Nuclear Material and Nuclear Facilities, INFCIRC/225/Rev.4.

· The IAEA document, Guidelines on Reportable Events, Integrated Planning and Information Exchange in a Transboundary Release of Radioactive Material, INFCIRC/321.

· The IAEA document, Preparedness and Response for a Nuclear or Radiological Emergency, Safety Standards Series No. GS-R-2.

· The IAEA document, Emergency Notification and Assistance – Technical Operations Manual, EPR-ENATOM (2002).

· The IAEA document, Radiation Protection and the Safety of Radiation Sources, Safety Series No. 120.

· The IAEA (and other organizations) document, International Basic Safety Standards for Protection against Ionizing Radiation and for the Safety of Radiation Sources, Safety Series No. 115.

· The IAEA document, Legal and Governmental Infrastructure for Nuclear Radiation, Radioactive Waste and Transport Safety, Safety Standards Series No. GS-R-1.

· The IMO document, Guidelines for Developing Shipboard Emergency Plans for Ships Carrying Materials Subject to the INF Code.

· The IMO ISM Code — International Safety Management Code and Revised Guidelines on Implementation of the ISM Code.

	Q4.
Does the International Atomic Energy Agency have an Emergency Response System that includes the Caribbean States?  If so, what should OAS do for the development, maintenance, coordination and evaluation of such system?


32. The IAEA is depository of two key conventions, (a) Convention on Early Notification of a Nuclear Accident which was adopted by the IAEA General Conference at its special session, 24-26 September 1986, was opened for signature at Vienna on 26 September 1986 and at New York on 6 October 1986, and entered into force on 27 October 1986; and the Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency which was adopted by the General Conference at its special session, 24-26 September 1986, and was opened for signature at Vienna on 26 September 1986 and at New York on 6 October 1986, and which entered into force on February 26, 1987.  

33. All states, whether members of the IAEA or not, or whether parties to the Convention or not, are covered by the Convention on Notification.  In contrast, Member States of the IAEA are covered by the Convention on Assistance; however, some assistance funding may be provided even to non-Member States in the event of an emergency.
34. The Convention on Assistance requires that States Parties cooperate among themselves and with the IAEA to facilitate prompt assistance in the event of a nuclear accident or radiological emergency to minimize its consequences and to protect life, property and the environment from the effects of radioactive releases. The IAEA is charged with using its best endeavours to promote, facilitate and support the cooperation between the States Parties.

35. In the event of a nuclear accident or radiological emergency, the IAEA’s functions are to make available to a state party to the Convention on Assistance, or to a Member State requesting assistance
, appropriate resources for the purpose of conducting an initial assessment of the accident or emergency; transmit requests for assistance and relevant information to States Parties that may possess the necessary resources; offer its good offices to the States Parties or Member States; liaise with relevant international organizations to obtain and exchange relevant information; and co-ordinate the assistance at the international level that becomes available.
36. Also, the IAEA Safety Standards Series No. TS-G-1.2 “Planning and Preparing for Emergency Response to Transport Accidents Involving Radioactive Material”, indicates that

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

These actions can include drills and exercises to define weaknesses in emergency response capabilities and assist in correcting those weaknesses.
37. Notwithstanding the above, the offices of the Secretary General of the OAS encourage further analysis and research by the countries that are not members, for example, of the IAEA, on whether to (a) become participating members of the IAEA and/or (b) join the various Conventions mentioned before, which could further multilateral measures for cooperation.
38. Specifically, with regard to development, maintenance and coordination in the region of a system for notifying and responding to emergencies, the IAEA Emergency Response Unit encourages each Member State to identify its applicable competent authority(ies) and specific 
39. contact points in advance to the IAEA Emergency Response Unit (ERU).  With regard to evaluation in the region of a system for notifying and responding to emergencies, the states in the region might consider planning and performing a reasonable scenario-based table-top exercise and requesting support of the IAEA Emergency Response Unit (ERU) in evaluating the exercise.  However, it is noted that this will need to be planned well in advance, and any request for assistance from the IAEA made with sufficient time to allow the ERU to respond with its limited personnel resources.

	Q5.
What cooperative, multilateral measures exist to prevent, mitigate, and respond to a potential incident or terrorist attack on nuclear waste bearing ships? What steps can the Caribbean States take to enhance their preparedness and that of the region?


40. As mentioned by PAHO:
· “The Joint Radiation Emergency Management Plan of the International Organizations, the Inter-Agency Committee on Response to Nuclear Accidents, and the Inter-Agency Committee on Radiation Safety, of which PAHO/WHO is a member, are the cooperative and multilateral forms that exist to prevent, prepare, and respond to potential incident or terrorist attack.”
· “The Caribbean States, whether they are Member States of the IAEA or not, are covered, since in the Joint Radiation Emergency Management Plan they are members of PAHO/WHO.  Since PAHO is a specialized agency of the Organization of American States (OAS), we will be sure to liase with the OAS to apprise them of the activities carried out within the Plan and receive their input on all the health issues that concern the Caribbean states”.
41. The states concerned should evaluate and implement the recommendations in applicable IAEA and IMO emergency response documents such as those documented above, including TS-G-1.2 [11] and GS-R-2 [27].  To facilitate emergency management activities, states not parties to the Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency and the Convention on Early Notification of a Nuclear Accident should consider becoming parties to these conventions.  Similarly, states not members of the IAEA might consider becoming members thereof.
	Q6.
What sources of expertise, training, and funding are available for the Caribbean States to potential or terrorist attack on nuclear waste bearing ships? Are training programs available to Caribbean personnel in order for them to measure and respond to a potential incident or terrorist attack on nuclear waste-bearing ships crossing the Caribbean?


42. It is noted that, even while the chances of suffering a terrorist attack are quite low, the fact remains that an attack on a shipment of radioactive material is still possible, whether it be a sea shipment of INF or HLW, or – for example – an air shipment of radiopharmaceuticals.  Indeed, diversion of any significant source of radioactive material, such as a source used for industrial purposes, might be incorporated with explosive material to cause the threat of, or the actual dispersion of, the material with the intent to create chaos and terror or to even contaminate people or the environment.  Therefore the issue should be given the appropriate political priority.  

43. The IAEA has an activity that is working to develop additional security requirements for the transport of radioactive material, and the United Nations Committee of Experts for the Transport of Dangerous Goods has already acted, specifying recommendations on security for all dangerous goods including radioactive material.

44. The OAS member states, through multilateral organizations, should work to ensure that appropriate disaster and emergency preparedness plans are in place.

45. Several sources of expertise can be brought to bear for preparedness in the case of natural or man-made disasters.  One of the main roles of the public health system of any country is to be prepared for mass casualties from any cause and of any kind.  A disaster preparedness team or structure in each country should include a National Emergency Agency – with clearly assigned responsibilities (e.g., see Refs. [11, 27]) – so that if a national emergency should occur, there will be an immediate assessment of needs and a plan of action, as well as the capacity to take immediate appropriate political decisions.  

46. Although another valuable source of information and expertise is the Inter-American Committee Against Terrorism (CICTE), CICTE is a source of training and contingency planning for member states. Member states are encouraged to engage CICTE and draw upon its expertise.
47. Finally, it is noted that in this particular case, the Ministers of Transportation have agreed to some priorities and action areas that are relevant to the study. The Third Western Hemisphere Transportation Ministerial Declaration determined that, inter alia:

“Plan3. Disaster Response Plan: Recognizing that weather-related or other destruction of essential transportation infrastructure hampers post-disaster relief efforts and that the rebuilding of such infrastructure is key to the economic recovery of countries in the region which experience such disasters, we agree to develop a Western Hemisphere Transportation Disaster Response Plan to more effectively respond subregionally and regionally to weather-related and other disasters.
“Plan 4. Compendium on Safety and Incident Response Best Practices: To more quickly and effectively respond to transportation-related safety and environmental incidents, we agree to prepare a compendium of country responses and best practices that deal with transportation-related safety or environmental incidents, and policies that address the environmental, health, and safety consequences of increased motorization and other forms of transportation development.
48. Recognizing the need to take into account and protect the fragile marine environment worldwide, including certain areas of the Western hemisphere, steps should be taken to evaluate whether international standards are being complied with for the maritime and air carriage of all dangerous goods, including radioactive material and – if problems are identified in this area – necessary steps should be taken to ensure adherence to these standards.  In furtherance of the call at the Santiago Summit to engage in discussions to develop a cooperation program addressing maritime and air transport of nuclear and other hazardous wastes, the following actions might be considered by the OAS:

· international maritime and air carriers should be encouraged to fully comply with IMO, ICAO and IAEA standards of safety and security intended to govern the transport of such goods; 

· consultations with other transporting nations could be undertaken to discuss concerns and increase mutual understanding; and 

· regional discussions on progress achieved and further actions needed should continue.”

49. Recognizing that accidents can happen, the IAEA focuses on establishing safety standards and working to assist in their application at the international and Member State level.  The standards are imposed through international modal organizations such as the IMO, and their application is facilitated through information exchange, education and training, and appraisals.  These efforts are undertaken with a goal of minimizing the likelihood of the occurrence of a significant transport-related emergency.  The IAEA and other UN organizations are working to enhance recommended security requirements.  The existing and developing security requirements focus on deterring potential, intentional malevolent acts.  In addition, the IAEA can provide expertise to assist in responding to radiological emergencies, irrespective of their source.  It is in this sense that we encourage the IAEA and the OAS Member States to assist the Caribbean countries’ participation in the IAEA Security Conference of July 2003, so that there is an appropriate representation of their interests on this meeting.

50. Finally, we strongly recommend that the appropriate priority and attention is given to the recent decision taken by the OAS Member States at the Second High Level Meeting on the issues related to this study:

· that they are aware that the small island states and other coastal states of the Hemisphere are deeply concerned about the possible threats posed to their economic and maritime environment should a ship transporting hazardous waste, in particular nuclear waste, have an accident or be the target of a terrorist attack while transiting the Caribbean Sea;.

· that the Special Conference on Security take into account the conclusions of this High-Level Meeting with respect to the transshipment of nuclear waste through the Caribbean Sea; and

· that closer cooperation will be needed to implement findings agreed at the 1998 Transportation Ministerial, active participation at the July, 2003 IAEA Conference on the Safety of Transport of Radioactive Material, and to work together towards the continued strengthening of international standards regarding the maritime transport of potentially hazardous materials, including petroleum and radioactive materials. 
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INTRODUCTION

1.
As a result of recent events, increased attention is being paid to security in the transport of all types of dangerous goods, by all modes (air, maritime, road and rail).  This added attention includes efforts of the international community through organizations such as the International Atomic Energy Agency (IAEA) and the International Maritime Organization (IMO) to evaluate the need for proposed security requirements for the transport of radioactive material.  

2.
Prompted by the events of September 11, 2001, activities are now underway at the various international organizations, such as the IAEA, to develop recommendations for security in transport of radioactive materials that will complement the transport safety regulations [1] and the recommendations on physical security during the transport of nuclear material [3].

3.
The Organization of American States (OAS), in General Assembly of Barbados resolution AG/RES. 1886 (XXXII-O/02) , reiterated that “…the small island states are deeply concerned about the possible threats posed to their economies and maritime environment should a ship transporting toxic nuclear waste have an accident or be target of a terrorist attack while transiting the Caribbean Sea and other sea-lanes of communication in the Hemisphere”, and mandated that the OAS Permanent Council 

“…discuss the concerns of the small island states regarding the transshipment of nuclear waste through the Caribbean Sea, b. … evaluate the potential threat posed by such transshipment through the Caribbean Sea; and c.   consider conducting a study, to be undertaken under the coordination of the Secretary General, on defense and security planning for small island states in order to adequately respond to an incident or a terrorist attack on nuclear waste-bearing ships crossing the Caribbean Sea.  For this purpose, the Secretary General shall invite the relevant regional, hemispheric and international organizations and institutions.” 

4.
Since 1992 CARICOM Heads of State have voiced their opposition to the shipments, citing the threat posed to their economies and maritime environment.  At the First High-Level Meeting on the Special Security Concerns of Small Island States held in San Salvador, El Salvador in 1998, this concern was reiterated and recommended the "formulation of a program for cooperation to address the problems presented by the transshipment of nuclear wastes and other hazardous materials through the Caribbean Sea, and to adopt policies to preserve the natural environment of the Caribbean."
5.
At the recently held Second High-Level Meeting, the CARICOM delegations unanimously stated that their concern was not about the degree of risk posed by the transporting of such waste, but rather the inherent threat associated with the shipments.  These countries made it clear that any spillage whatsoever would have devastating effects on the marine and coastal environment.  Furthermore, these states recalled that their peoples and economies are largely dependent on this natural resource and its related industries, such as fishing and tourism.
6.
The focus at the international level has been primarily on developing and assisting states in implementing requirements for safety (as opposed to security) in the transport of radioactive material.  Organizations, such as the IAEA have the specific statutory function within the United Nations system of establishing standards of safety for protection of health against exposure to ionizing radiation.  As part of this mandate, it issues Regulations for the Safe Transport of Radioactive Material and companion guidance and supportive documents.  The IAEA developed and issued the first edition of the “Regulations for the Safe Transport of Radioactive Material” in 1961 and concurrently encouraged its Member States and involved international organizations to use the document as a basis for their regulatory documents.  The current edition of the its Regulations was published in 1996, and then updated with minor revisions in 2000 [1]
.  These Regulations currently serve as the model for all of the international modal regulatory documents (e.g., the IMO International Maritime Dangerous Goods (IMDG) Code [2]).

7.
In addition to these Transport Regulations establishing standards for safety, it has developed recommendations for “The Physical Protection of Nuclear Material and Nuclear Facilities” [3].  Included in these recommendations are specific physical protection requirements for the transport of nuclear materials.  However, it must be recognized that these requirements only cover materials containing plutonium (i.e. all plutonium except that with isotopic concentration exceeding 80 % in plutonium-238), uranium-233, uranium-235 and irradiated nuclear fuel.

8.
The purpose of this report is to provide an overview of the current regulatory regime that controls the transport of radioactive material; review the legal infrastructure and legally-binding documents that apply to this regulatory regime; summarize briefly the history of transport of radioactive material and the experience that has been gained with the application of the regulatory requirements by consignors, carriers and state regulators (competent authorities); provide an overview of the shipments of radioactive material associated with the “back-end” of the nuclear fuel cycle that have been made through the Caribbean Sea; and address the questions that have been posed by the OAS to respond to the study mandated in AG/RES. 1886 (XXXII-O/02).

BACKGROUND

9.
In response to OAS AG/RES. 1886 (XXXII-O/02), and through an informal process with the participation of the delegations of Antigua and Barbuda, Barbados, Argentina, Brazil, Chile, Mexico, United States and Saint Kitts and Nevis, the Hemispheric Security Committee developed the following Terms of Reference as the framework and guide for the study :

Q1 .
What threats and risks exist with the transshipment of nuclear waste through the Caribbean Sea? What are the options for the reduction of any identified risks?

Q2.
What has been the safety record in the transportation of nuclear waste? If the records indicate deficiencies, how can the records be improved?

Q3.
What international legal Instruments are relevant to this issue?

Q4.
Does the International Atomic Energy Agency have an Emergency Response System that includes the Caribbean States? If so, what should OAS do for the development, maintenance, coordination and evaluation of such system?

Q5.
What cooperative, multilateral measures exist to prevent, mitigate, and respond to a potential incident or terrorist attack on nuclear waste bearing ships? What steps can the Caribbean States take to enhance their preparedness and that of the region?

Q6.
What sources of expertise, training, and funding are available for the Caribbean States to potential or terrorist attack on nuclear waste bearing ships? Are training programs available to Caribbean personnel in order for them to measure and respond to a potential incident or terrorist attack on nuclear waste-bearing ships crossing the Caribbean?

10.
As mandated by the Terms of Reference, invitations to contribute to this study were issued in the Inter-American System, to the Pan American Health Organization (PAHO), the Inter-American Defense Board and Defense College; International and Regional Organizations like the International Atomic Energy Agency (IAEA), the International Maritime Organization (IMO); the Caribbean Disaster Emergency Relief Agency (CDERA), the Organismo para la Proscipción de Armas Nucleares en América Latina y el Caribe (OPANAL), and universities and research institutes like the University of the West Indies, Florida International University, the University of Miami and the Institute of Marine Affairs of Trinidad and Tobago.  This report has been developed through the collaboration of the OAS, IAEA, and PAHO.

SCOPE

11.
OAS determined that the study must deliver a comprehensive report of the issues involved with regard to the transport of nuclear waste , its risks and its safety, with all the sufficient technical information so that OAS member representatives can take the necessary political decisions.  

12.
As such, this report will clearly differentiate between the technical and regulatory aspects of transport of these materials by sea (including associated risks and risk assessments), and the associated political implications.  The latter are beyond the work assigned to the OAS General Secretariat. 

13.
It is appropriate at the outset to mention what could be a core conclusion of this report: to the best of our ability and information, international experts widely recognize that, under normal circumstances, the transport of radioactive material including irradiated nuclear fuel (INF) and high-level radioactive waste (HLW) poses minimum hazards since the toughest regulations that reflect the most advanced scientific developments have been and are taken to make sure that the radioactive material is properly contained, shielded, protected against critical reactions should it contain fissile material, and that the possibility of contamination is negligible. 

14.
Nevertheless, it is also noted that every human endeavor comes with a certain degree of risk involved in its exercise.  There is no risk-free situation in any human activity.  As such, whether a society considers that that particular level of risk is bearable or not, the opportunity cost involved in its decision is predominantly a political decision of a sovereign country or group of countries.  However, such decisions must account for existing legal instruments and, in the case of transport of radioactive material, maritime, river, and air navigation rights and freedoms, as provided for in international law and as reflected in relevant international instruments [4] must be considered.  

15.
In summary, in fostering the development of this report the OAS General

Secretariat considered it its duty to deliver the study report with the maximum technical and professional expertise that is available internationally with the time and resources available to avoid improvisation and to avoid focusing on socio-political issues that were beyond the scope mandated for this study.

ISSUES

16.
The following outlines the various issues that have resulted in the study mandated by AG/RES. 1886 (XXXII-O/02), and summarizes related issues.  

17.
The primary issue resulting in the subject resolution is the marine transport of highly-active radioactive materials through the Caribbean Sea and concerns that have developed within the Caribbean states over the level of safety and security associated with these shipments and the potential for an accident or incident (i.e. an intentional act) that could result in the release of radioactivity in the sea or at least cause fears amongst people that might have economic consequences to these states.

18.
Why are these shipments being made?  Currently, many countries in the world obtain part of their electricity needs through the operation of nuclear power plants.  The overall “fuel cycle” is operated in two ways: 

(1) recycling of the INF to recover the remaining fissile material for future use in new fuel with the commensurate need for transport to and from the reprocessing facility and the generation of HLW which must ultimate be transported for storage and/or disposal, and 

(2) storing and/or disposing of the INF as waste, which precludes the need for reprocessing and the generation of HLW, but results in wasting a significant portion of the fissile material.

19.
Countries that are or have been involved in the recycling of INF include Belgium, France, Germany, Italy, Japan, the Netherlands, the Russian Federation, Sweden, Switzerland, and the United Kingdom.  Countries that do not recycle include the Canada, the Czech Republic, Sweden, and the United States of America.  There are two major operating reprocessing facilities, one in operated by COGEMA at LaHague in France and the other operated by British Nuclear Fuels, Limited (BNFL) at Sellafield in the United Kingdom
; many other countries involved in reprocessing their fuels generally send their INF to one of these two facilities for reprocessing.  It is this transport of SNF from Japan to the reprocessing facilities in Europe, and the transport of HLW from Europe to Japan that periodically passes through the Panama Canal by way of the Caribbean Sea that is of concern to the Caribbean states.

20.
Why do some countries find it necessary to rely on nuclear power?  There is no specific and simple answer to these questions.  However, most of the countries using nuclear power have limited fossil fuel or other alternative energy supplies and they must rely to some extent on nuclear power to offset this energy shortage.  For example, Japan is a country with scarce energy resources.  Japan depends on overseas markets for more than 80% of its energy supply. Nuclear power now accounts for about 35% of Japan's total electricity generation and therefore serves as an important alternative to oil supply.

21.
What contractual arrangements exist for reprocessing?  In order to maximize the efficiency of the nuclear material, and to also provide the waste materials in a stable form, the utility operators have established contracts with COGEMA and BNFL for the reprocessing of their INF.  For example, through contracts called "Reprocessing Service Agreements" signed in 1977 and 1978, COGEMA receives INF from the electric power companies of other countries including Japan.  BNFL has similar contracts and reprocesses INF for a number of other countries, including Japan.

22.
Generally, the contracts are written with binding commitments that the utilities availing themselves of the reprocessing service will take in return the HLW and the mixed oxide fresh fuels resulting from the reprocessing of their INF.  COGEMA
, for example, provides a service that includes: a) reception and storage of spent fuel prior to reprocessing; b) separation and purification of uranium and plutonium; and c) conditioning of the various categories of waste into residues in a form suitable for safe transport, in accordance with national and international regulations and storage.

23.
Why is reprocessing important for countries like Japan?  After three to four years in the reactor, nuclear fuel must be replaced.  Almost 96 % of the spent fuel is recoverable uranium, 1 % is plutonium and 3 % is waste in the form of fission products.  The spent fuel is stored for about four years in the reactor pool before being shipped to one of the reprocessing facilities where reusable energy materials (96% uranium, 1% plutonium) are recovered to make new fuel and the remaining waste (3%) is conditioned into a safe final form for disposal.  The new fuel (called mixed oxide or MOX fuel) is a valuable energy resource for future production of electricity, and is returned to the contracting country for future use.

24.
What is the form of the materials shipped?  Both the INF and HLW are solid materials.  The INF is in the form of fuel rods, a number of which form a fuel assembly.  The waste material, after having been separated by the reprocessing operations, is typically vitrified or incorporated within a very stable glass matrix.  The molten glass is poured into a stainless steel container (for example, one such container measures 1.34 meters in height and 0.43 meters in diameter) where it solidifies. The weight of the loaded canister is around 500 kg.  

25.
Are there benefits to the world having some countries generate electricity using the nuclear option?  Yes.  The world is concerned about the depletion of its fossil fuel supplies, the transport of these fossil fuels and the risks the burning of these fuels pose to the environment and the generation of air-polluting products.  The generation of electricity through the nuclear option benefits the world in terms of reduced shipments of dangerous goods and reduced production of polluting gases.

26.
For example, it has been estimated that the current rate of generation of electricity using nuclear power saves the world from burning each year
· approximately 650 million tonnes of oil which is the equivalent of more than 3200 shipments per year of 200,000 tonne oil tankers, or 

· approximately 1,018 million tonnes of coal which is the equivalent of more than 5000 shipments per year of 200,000 tonne coal-carrying ships) 

At the end of 1999, nuclear power plants produced approximately 16% of the world’s electricity [5].  In addition, it is noteworthy that the Intergovernmental Panel on Climate Change estimates the need for electricity, worldwide, will increase 250% in the next 50 years [5].  Finally, as shown in Table I, of the alternate electrical energy sources, nuclear power produces, on average, the lowest amount of emissions.  Thus, the continued use of the nuclear electric power option can assist in providing electricity to advance the needs of man while keeping the numbers of shipments of dangerous goods low and significantly cutting the production of green house gases.

Table I.  Range of Green House Gas Generation by Alternate Energy Sources [5].

	

Power Source
	Estimated Green House Gas Emissions 
(gCeq/KWh)
	

Source of Emissions

	Coal
	206 – 366
	
stack emissions + other chain steps

	Oil
	149 – 246
	

	Natural Gas
	106 – 188
	

	Solar Photovoltaic
	8.2 – 76.4
	
other chain steps

	Hydroelectric
	1.1 – 64.6
	

	Biomass
	8.4 – 16.6
	

	Wind
	2.5 – 13.1
	

	Solar
	2.5 –   5.7
	


27.
How are the INF and HLW packaged for transport?   Because of the nature of the material transported, they are packaged in what is known as Type B packages.  The form (i.e. the physical, chemical and radioactive nature) of the radioactive material is required to be addressed in the design of the package used for its transport.  One typical package used for transport of INF between Europe and Japan is shown in Fig. 1, and a typical package for transport of HLW is shown in Fig. 2.  These packages are typically very robust in construction, with a loaded mass of approximately 100 tonnes, and are designed and evaluated to requirements recommended in the IAEA Transport Regulations [1]. 

28.
How are INF and HLW transported between Japan and Europe?  These radioactive materials are transported in UK flagged, purpose-built ships
 owned by Pacific Nuclear Transport Limited (PNTL) and operated by James Fisher and Sons (see Fig. 2).  The ships have been certified by the United Kingdom Maritime and Coastguard Agency as fully satisfying the IMO INF Code [6, 7].  These ships typically use three routes for the transport of the back-end of the fuel cycle materials between Europe (France and the UK) to Japan – the Panama Canal, Cape Horn (South America) and Cape Buena Esperanza (South Africa).  
29.
The INF shipments originate from various nuclear power stations in Japan, and the HLW shipments are delivered to a dedicated facility at Rokkasho-Mura, Japan, for storage.  The ports used in Europe for trans-shipment of the flasks by rail (the UK) and by rail and road (France) to the reprocessing facilities are Barrow-in-Furness in the UK and Cherbourg in France.  
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Fig. 1.  Photograph of INF flask being transferred between dockside and ship 
at Barrow-in-Furness 
(source, photograph taken by R. Pope, IAEA, during TranSAS mission to the UK, June 2002).
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Fig. 2.  Photograph of TN 28 VT HLW flask used for sea transport
(source, photograph taken from COGEMA website www.cogema.com ).
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Fig. 3.  Photograph of a PNTL purpose-built, INF Code 3 ship used for transport 
of INF and HLW 
(source, photograph taken from COGEMA website www.cogema.com ).
30.
A number of issues and concerns regarding these shipments have been raised, including the level of safety provided by the packages and ships, the controls provided for safety and security of the shipments, the adequacy of the current regulations, the risks posed by the shipments from either an accident or a terrorist act, and the adequacy of the existing liability regime.  These issues are dealt with in the following sections.

SAFETY AND SECURITY: TWO DIFFEERENT CONCEPTS

31.
As noted earlier, there is a sound, long-standing international regime for safety in the transport of radioactive material, and a set of recommendations exist for security in the transport of some of these materials (i.e., nuclear materials).  However, there are some subtleties in the definitions of these two English terms and this can lead to confusion, especially when dealing with different languages.  In fact, in some languages (e.g. Spanish) safety and security are expressed by the same word.  This discussion focuses on the English language definitions because that is the language in which recommendations for both safety and security are developed at the IAEA.  In the English language, the definitions for these two terms are, in part, that:

· Safety is the condition of being safe; the freedom from danger or hazard; or the keeping of oneself or others safe, especially from danger of accident or disease; but
· Security is the quality or condition of being secure; that which secures; or a means of protection, defense, etc.
32.
Based upon these definitions, for the purposes of transport of dangerous goods, including the transport of radioactive material, these two terms are treated in this report as follows:

· Safety relates to the protection of people and the environment from accidents, whereas

· Security relates to the protection of people and the environment from malicious, intentional actions by man.
LEGAL INTSTRUMENTS REGULATING RADIOACTIVE MATERIAL TRANSPORT SAFETY

33.
The transport of dangerous goods has been subject to regulation for many years.  National regulations governing these materials are known to have existed over 225 years ago.  However, not long after the end of World War II, inter-modal problems were increasingly being encountered where dangerous goods were trans-shipped.  It was recognized that in the interests of safety and commercial economics, the dangerous goods transport safety regulations should be harmonized among the various modes of transport and internationally.

34.
The harmonized system of regulatory control that has evolved over the ensuing years is based on a combination of national and international instruments.  The need for national laws and regulations that are compatible with the international regulations has given rise to a highly interactive global system in which Member States and international organizations perform key roles.  Together, these complimentary regulatory systems provide an integrated network of safety requirements to ensure safety during the transport of dangerous goods.

35.
While the varieties of dangerous goods that are transported represent a wide spectrum of potential hazards during transport, there are similarities in the controls that need to be exercised to ensure their safe transport.  These materials must be suitably classified based on their potential hazard during transport, packaged commensurate with their hazard, and information communicated about their potential hazard (including emergency measures).  Even though radioactive materials present unique hazards during transport they are included in the overall system of dangerous goods transport safety, as one class of dangerous goods among the nine classes that warrant regulation (radioactive material is denoted as Class 7 in the international regime of regulating the packaging and transport of dangerous goods).  This allows the radioactive materials to be shipped commercially and facilitates the application of these materials to beneficial uses.

National and International Roles and Responsibilities

36.
National and international laws are based on the willingness of countries to commit themselves to a course of action.  National laws typically require the passage of legislation or decrees and frequently require more detailed regulations to implement the very detailed requirements necessary in highly technical areas such as dangerous goods transport safety.  International laws establish legal rights and obligations for the States that consent to be bound by them and may also require detailed implementation requirements.  Both of these types of laws and their supporting regulations are necessary to ensure a comprehensive system of transport safety for all dangerous 
goods, including radioactive materials.  In 1998 the IAEA Secretariat prepared a "Report on Legally Binding and Non-Binding International Instruments and Regulations Concerning the Safe Transport of Radioactive Materials and Their Implementation" [8] that provides additional detail about the international agreements in this area.

Binding national requirements

37.
To ensure acceptable transport safety within their own borders, countries adopt lawfully mandated minimum transport safety regulations.  As evidenced by experience in the 1940's these regulations can lead to a confusing and difficult to apply set of varying requirements if they are not based on a consistent approach.  Most countries in the world have come to rely on the United Nations organizations to work with them in developing a suitable set of safety requirements that can be applied by all countries, to all modes of transport, and for all classes of dangerous goods.  The national regulations can either use these requirements directly (through verbatim incorporation or incorporation by reference) or indirectly (by rewriting them to fit into their national regulations).

Binding international requirements

38.
The Attachment to GOV/1998/17, combined with updated information, identifies the following numbers of binding international agreements that directly or indirectly apply to the safe transport of radioactive materials:

· 21 worldwide instruments in force;

· 5 worldwide instruments that have been prepared but are not yet in force; and,

· 22 regional instruments in force.

39.
While the number of binding instruments is large, there are two worldwide modal conventions and several major regional conventions that provide the most comprehensive coverage of dangerous goods transport safety.  The two worldwide conventions are:

· For maritime transport of dangerous goods – The International Convention for the Safety of Life at Sea and three protocols (London 1974) and recent actions taken by the IMO require that States Parties make the International Maritime Organization (IMO) International Maritime Dangerous Goods Code mandatory by 1 January 2004.

· For air transport of dangerous goods – The Convention on International Civil Aviation – Annex 18.  The Chicago Convention (the Safe Transport of Dangerous Goods by Air (Chicago 1945)) requires States Parties to make the International Civil Aviation Authority (ICAO) Technical Instructions for the Transport of Dangerous Goods by Air mandatory.

40.
As international land transport is de facto limited to continental traffic, there is no global convention governing the carriage of dangerous goods by road or rail. However, regional agreements exist, but are not specifically relevant to the present set of issues.


UN Committee of Experts and the IAEA

41.
A Committee of Experts was appointed by the United Nations Economic and Social Council (ECOSOC) in 1953 to develop a universal system of recommendations on the transport of dangerous goods.  These recommendations were directed at reducing both risks and costs in the expanding international trade in dangerous goods and could also be adopted for domestic purposes.  ECOSOC appointed the "Committee of Experts on the Transport of Dangerous Goods" (CETDG) to develop the basic approach that would be applied to the packaging and transport of all dangerous goods.  The CETDG’s report was to take the form of "recommendations", and it would be up to the national and international bodies responsible for regulating the carriage of dangerous goods to decide the extent to which these "United Nations recommendations" should be given the force of law.

IAEA Regulations for the Safe Transport of Radioactive Materials
42.
In 1959, the CETDG recognized the necessity of co‑ordination with the IAEA in the drafting of any recommendations relating to the transport of radioactive materials.  Based on the CETDG's recommendations, ECOSOC requested the United Nations Secretary-General to inform the IAEA of ECOSOC’s desire that the IAEA be entrusted with the drafting of recommendations on the transport of radioactive materials, on the understanding that the recommendations would be consistent with the principles adopted by the CETDG and would be formulated in consultation with the United Nations and the relevant specialized agencies.  This has led to continuing co-operation between the CETDG, the IAEA, the relevant specialized agencies (particularly ICAO, IMO and the Universal Postal Union) and various other United Nations bodies, including the UN Economic Commission for Europe (UN/ECE).

43.
The IAEA’s founding statute authorizes it to perform certain functions, including in Article III.A.6 "to establish or adopt, in consultation and, where appropriate, in collaboration with the competent organs of the United Nations and with the specialized agencies concerned, standards of safety for protection of health and minimization of danger to life and property…".  Consequently, the ECOSOC request complemented the IAEA’s statutory functions in the establishment of safety standards.

44.
Following the ECOSOC decision, the IAEA established and first published its Regulations for the Safe Transport of Radioactive Materials (Safety Series No. 6) in 1961, for application to the national and international carriage of radioactive materials by all modes of transport. Subsequent review – conducted by the IAEA’s Secretariat in full consultation with IAEA Member States, the relevant specialized agencies and various other United Nations bodies – have resulted in five comprehensively revised versions (published in 1964, 1967, 1973, 1985 and 1996) and several "as amended" minor revisions.  All versions of the Regulations have struck a balance between the need to take account of technical advances, operational experience and the latest radiation protection principles while maintaining a stable framework of regulatory requirements.

45.
In 1964, when approving the first revised version, the IAEA’s Board of Governors authorized the Director General of the IAEA to recommend that the Regulations "be taken as a basis for relevant national regulations and be applied to international transport".  The Regulations - despite the name - have a similar status as the United Nations recommendations. By 1969, however, they had been adopted by almost all international organizations concerned with transport and were being used by most States for their own regulatory purposes.  Worldwide application of the IAEA’s Transport Regulations for all modes of transport has resulted in a high standard of safety, as was recognized in IAEA General Conference Resolution GC(42)/RES/13, "…compliance with regulations which take account of the IAEA's Transport Regulations is providing a high level of safety…".  The latest version of the Regulations, approved by the IAEA’s Board of Governors in September 1996 and slightly revised in 2000, has been published as "Safety Standards Series No. TS-R-1" [1].  The format and structure of TS-R-1 is as a "stand alone" document that provides all the requirements for radioactive materials transport safety.

Supportive Documents to the IAEA Transport Regulations
46.
Coincident with the development of the latest primary edition of the Transport Regulations which was published in 1996 as Safety Standards Series No. ST-1, and reissued with minor editorial corrections in English in 2000 as Safety Standards Series No. TS-R-1 (St-1, Revised)
, steps were undertaken to develop companion updated guidance and other supportive documents. Two key guidance documents, consistent with TS-R-1 have now been published and are currently available in English. These are designated as TS-G-1.1 (ST-2), and TS-G-1.2 (ST-3) and provide, respectively, general guidance on the application of the requirements in TS-R-1, and on planning and preparing for emergencies that may arise in accidents involving radioactive material. Steps are underway to update two other guidance documents, one on quality assurance in transport (currently envisioned to be TS-G-1.3) and one on compliance assurance in transport (currently envisioned to be TS-G-1.4).

47.
Other documents intended to assist competent authorities, consignors, carriers and consignees in the proper application of the Transport Regulations are produced as resources allow.  The current suite of documents, including those from which the radiation protection requirements in the Transport Regulations are derived, are illustrated in Fig. 4.  Those shown in the first row are the fundamentals document (Safety Series No. 120), and the two requirements documents (Safety Series No. 115 and TS-R-1).  The second row shows the four transport-related guidance documents (TS-G-1.1, TS-G1.2, Safety Series No. 112 and Safety Series No. 113).  The third row shows three of the most recent technical documents (TECDOCs), the National Competent Authorities List and the results of a detailed survey on the manner in which individual states regulate transport safety.  All of these are available from the IAEA in hardcopy, and all but Safety Series No. 112, 113 and 120 are available on the IAEA web site (at URL www.iaea.org).

UN Model Regulations

48.
In December 1994 the CETDG decided that its recommendations were now complete enough to be recast as Model Regulations that are addressed to all Governments and International Organizations concerned with the development of national and international regulations concerning the transport of dangerous goods.  This resulted in restructuring the recommendations so that they may be used directly. In July 1995 (Resolution 1995/5), ECOSOC agreed with this approach and invited all interested parties "…when developing or updating appropriate codes and regulations, to take full account of the recommendations, including the structure and format of such codes and regulations”.
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Fig. 4. IAEA publications for safety in the transport of radioactive material.
49.
The UN Model Regulations provide a complete set of requirements for the transport of dangerous goods. While they do not have the force of law, they are widely used as the basis for national and international regulations. Their content, format and structure have been closely coordinated with ICAO, IMO and RID/ADR to facilitate easy integration into the binding regulations of those bodies.

50.
To facilitate the integration of the TS-R-1 regulations into the international instruments that cover all classes of dangerous goods, the IAEA and members of its Transport Safety Standards Committee (TRANSSC) worked closely with the CETDG to incorporate the TS-R-1 safety requirements into the UN Model Regulations. The IAEA Secretariat prepared a detailed list of recommendations on where the TS-R-1 requirements might be inserted into the Model Regulations and a cross-reference between the TS-R-1 and Model Regulation paragraphs. Several iterations between the respective Secretariats and their technical review bodies resulted in agreement on how to best incorporate essentially all the TS-R-1 requirements into the Model Regulations. This integration has been completed and the UN Model Regulations now provide a complete set of UN-recommended requirements for all classes of dangerous goods. This approach has resulted in further strengthening the near universal role that the TS-R-1 requirements provide as the basis for worldwide radioactive materials transport safety.
International Harmonization of Transport Regulations

51.
The CETDG, ICAO, IMO and UN/ECE have worked closely to develop an efficient approach to keeping the dangerous goods regulations up to date and closely coordinated. Discrepancies among the regulations would result in considerable difficulties for shippers using those modes of transport and potentially being faced with the need to comply with conflicting requirements.

52.
A 2-year revision cycle is used by the CETDG to keep the Model Regulations current and avoid a backlog of issues. Similarly, ICAO, IMO and UN/ECE (Secretariat for RID/ADR) have adopted 2-year revision cycles that commence with the completion of each CETDG revision cycle. Thus, the binding international modal requirements are kept up to date and as consistent as possible with the Model Regulations, recognizing that there is a 2-year delay as the modal organizations go through their own revision processes to incorporate changes adopted by the CETDG. This closely coordinated set of revision cycles defines the external environment with which the IAEA Transport Regulations need to effectively integrate if they are to be applied in an internationally binding manner along with other dangerous goods requirements.
53.
To facilitate harmonization of the radioactive materials transport safety requirements with those of the UN CETDG, ICAO, IMO and RID/ADR, the IAEA initiated annual coordination meetings among the Secretariats beginning in 1996. These interagency coordination meetings allow the Secretariats to address mutual problems and to develop approaches for better integration of requirements. The other Secretariats expressed a strong desire for the IAEA to shorten its previously used review cycle and to align its timing with that of the Model Regulations. The integration of TS-R-1 amendments into the Model Regulations during the normal course of their 2-year revision cycle was recognized as greatly simplifying the task facing ICAO, IMO and UN/ECE as they implemented the requirements into their internationally mandated modal regulations. Fig. 5 shows how the IAEA Transport Regulations and UN Model Regulations are implemented into these binding instruments.

54.
Initially, IAEA Member State transport safety experts and the Secretariat were reluctant to embrace a 2-year revision cycle.  There were concerns that too frequent revisions would be difficult to implement and would not provide the desired regulatory stability.  However, there was recognition that the previously used 10-year cycle had led to significant problems due to the backlog of issues that had built up and the resulting pressure to incorporate proposed revisions rather than put them off for another 10 years.  It was noted that moving to a 2-year cycle did not require that the Transport Regulations be revised every 2 years and it could be considered a "review cycle" rather than a "revision cycle".  This approach would allow the continued publication of "as amended" versions (containing no comprehensive changes) as well as "revised" versions (containing comprehensive changes).  Since Member States already had procedures in place to accommodate the 2-year CETDG, ICAO and IMO revision cycles, the transport safety experts concluded that they would not face significant difficulties if the IAEA cycle were aligned with the others.  Ultimately, the Member State radioactive materials transport safety experts and the Secretariat concluded that integration of the IAEA's Transport Regulations into those for other dangerous goods was key to their worldwide implementation in a binding manner.  Consequently, the 2-year review cycle was adopted and a detailed schedule was developed that both meets the shorter timeline and includes all the steps needed to comply with the overall IAEA Safety Standards Series publication procedures.
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Fig. 5. Implementing Mandatory Transport Safety Regulations.

55.
The CETDG, ICAO, IMO and Member States have expressed satisfaction with the coordinated 2-year cycle for maintaining the Transport Regulations.  The IAEA General Conference has consistently recognized both the importance of this coordination with the international organizations and the need for a schedule that is consistent with the schedules of those organizations.  The first 2-year review cycle was completed at the end of 2001, which will result in an "as amended" 2003 version of TS-R-1.  Experience gained during that cycle showed that the process can work well, and the second review cycle was initiated at the beginning of 2002.

National Adoption of the IAEA Transport Regulations

56.
Since the IAEA Transport Regulations are fully integrated into the UN Model Regulations and the ICAO, IMO, RID/ADR/ADN and MERCOSUR/MERCOSUL regulations through their respective conventions, their implementation as binding international requirements is broad based.  However, for their coverage to be truly global, Member States also have been encouraged to adopt regulations that are based on the Transport Regulations (e.g. Ref. [4]).  The methods used by Member States to accomplish this vary and depend on the regulatory structures of the countries as wall as the coverage that may be provided by binding international agreements.

57.
A recent survey of Member States
 resulted in 44 responses on how those Member States are regulating the transport of radioactive materials. Every Member State responding to the survey stated that their national regulations are based on the IAEA Transport Regulations, either directly or through the binding international requirements.  Of the 30 countries with nuclear power programs, all 30 are party to the Chicago Convention and all (but one country, which is landlocked) are also party to the SOLAS convention.  Thus, all countries with nuclear power programs that have access to the sea are obligated to have mandatory transport safety regulations for international shipments of radioactive material by sea.
The IMO INF Code

58.
The preceding discussion has focused on the regulatory regime that governs the design, certification, fabrication and use of packagings used for the carriage of radioactive material and the general operational controls that apply to the use of these packages.  For transport of INF and HLW by sea, the IMO INF Code [6] also applies to enhance the level of safety (and indirectly to enhance security) in the transport of these materials.  Its focus is on the design and operation of the ship carrying packages of plutonium, INF and HLW; whereas the IAEA Transport Regulations focus on the design and operation of the packages carrying these (and all other radioactive) material.  The following is quoted from Ref. [8] regarding the INF Code:

“The Code for the Safe Carriage of Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive Wastes in Flasks on board Ships (the INF Code), developed by a joint IMO/IAEA/United Nations Environment Programme working group, was adopted in 1994 as a non-binding instrument by the IMO Assembly, which urged States to implement its provisions "at the earliest possible opportunity". The MSC and the Marine Environment Protection Committee (MEPC) of IMO were requested to keep the Code under regular review and to amend it as necessary, in consultation with the IAEA. Several amendments concerning shipboard emergency plans have been agreed upon at the MEPC and MSC levels. Other proposed amendments - concerning shore-based emergency plans, prior notification of movements, consultation with concerned coastal States and routing - are under discussion.
“In February 1998, the DSC adopted a working group report with proposed amendments to Chapter VII of the SOLAS Convention 1974 designed to make the INF Code mandatory. In order to accommodate these amendments, a presentation of the Code in mandatory language has been prepared. Subject to confirmation by the MSC and the MEPC, the revised INF Code is expected to become mandatory on 1 January 2001.”

OTHER LEGALLY BINDING AND NON-BINDING INTERNATIONAL INSTRUMENTS

59.
The foregoing provided insight on some of the legal instruments that apply specifically to the regulation of the transport of radioactive material.  However, in the overall arena of the transport of these materials, there are many other instruments that may be of significance.  Many of these were reviewed in the “Report on Legally Binding and Non-binding International Instruments and Regulations Concerning the Safe Transport of Radioactive Materials and their Implementation” [8].  A few others are briefly discussed here by extracting the discussion relating to them from Reg. [8].

Marine Pollution Under the IMDG Code

60.
In 1985, IMO decided to extend the IMDG Code to marine pollutants in order to support the implementation of Annex III of the 1973 International Convention for the Prevention of Pollution from Ships as modified by the Protocol of 1978 thereto (MARPOL 73/78). As with Part A of Chapter VII of the SOLAS Convention 1974, the MARPOL 73/78 regulations are very general. Annexes I and II concern the bulk carriage of oil and chemicals in ships’ holds. Annex III contains regulations for preventing pollution by harmful substances carried in packaged form.

61.
Annex III does not list the substances concerned, but defines "harmful substances" as those substances which are identified as marine pollutants in the IMDG Code and sets out the criteria for designating substances as marine pollutants. It requires contracting States to publish "detailed requirements on packing, marking, labeling, documentation, stowage, quantity limitations and exceptions". To make the implementation of Annex III effective, MEPC decided to extend the IMDG Code to include marine pollution aspects. Including a new section -Section 23 - in the General Introduction to the IMDG Code did this; the new section entered into force on 1 January 1991.

62.
Criteria for the designation of a substance as a marine pollutant or severe marine pollutant are assessed by the Group of Experts on the Scientific Aspects of Marine Environment Protection (GESAMP), consisting of independent experts appointed by a number of United Nations agencies, including IMO and the IAEA. GESAMP’s deliberations are documented, and the resulting reports are submitted to the DSC. Packages containing such designated marine pollutants must bear the specified marine pollutant mark and comply with other specific requirements.

63.
The fact that Annex III covers "packaged" harmful substances suggests that it might cover radioactive material. However, neither radioactive material in general nor specific radionuclides have been designated as marine pollutants.  Consequently, the marine pollutant aspects of the IMDG Code do not apply to radioactive material per se.

Transboundary movement of INF and HLW

The Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management

64.
On 5 September 1997, a Diplomatic Conference adopted the Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management and a Resolution Relating to the Transboundary Movement of Spent Fuel and Radioactive Waste.  The resolution recognized the International Atomic Energy Agency's (IAEA) role in establishing international safety standards for the safe transport of radioactive material and urged States parties to the Convention to take the standards into full consideration "in the formulation and implementation of their national laws and regulations". The resolution also invited the IAEA, "in consultation, and where appropriate in collaboration, with the competent organs of the United Nations … to keep under review the existing rules and regulations with respect to the transboundary movement of spent fuel and radioactive waste".

65.
The distinction between the terms "transport" and "movement" should be noted.  Throughout the 1980s, early drafts of international instruments concerned with dangerous waste tended - at the levels of the European Community, the Organization for Economic Co-operation and Development (OECD) and UNEP - to use terms such as "transport" or "carriage", but in discussions with officials from transport administrations it became clear that the purpose of such instruments (driven by environmental concerns) was to establish a system of identification, notification and consent to the origination and disposal of hazardous wastes (the "cradle to grave" approach). Accordingly, the term "movement" came to be applied to the additional statutory administrative processes required if the product carried fell within the scope of international regulations concerned with hazardous waste.

66.
Article 27 of the Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management addresses the transboundary movement of spent fuel and radioactive waste and establishes certain mandatory requirements pertaining to such movements. Article 27(1)(ii), in relation to transboundary movement through States of transit, refers to other international obligations which are relevant to the particular modes of transport utilised. The Convention does not otherwise cover off-site transport of spent fuel and radioactive waste.

67.
The Code of Practice on the International Transboundary Movement of Radioactive Waste is advisory and was adopted by consensus by the General Conference of the IAEA.  It, inter alia, affirms the sovereignty of States to prohibit the movement of radioactive waste into, through, and from its territory. It also urges States to ensure that transboundary movement of such wastes takes place only with the prior notification and consent of the sending, receiving and transit States. However, it contains a footnote which states that nothing in the Code prejudices or affects in any way the exercise by ships and aircraft of maritime and air navigation rights and freedoms.

68.
The international requirements applicable to transport safety (i.e. the physical carriage) of non-radioactive hazardous wastes do not differ from those for the transport of commercial or other products, substances and articles. The dangerous properties have to be identified according to the normal hazard classification criteria, a United Nations substance identification number is assigned and the word "WASTE" is usually included in the "proper shipping name" for transport purposes. The normally required packaging and labeling appropriate to the United Nations substance identification number apply.

The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal

69.
In addition, however, most such wastes are subject to the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal, 1989, as supplemented by decisions adopted by the Conference of the Parties in 1992, 1994 and 1995.  The Basel Convention was drawn up under the auspices of the United Nations Environment Programme (UNEP).  It aims at the protection of human health and the environment against the adverse effects, which may result from the transboundary movement and management of hazardous and other wastes.  Its goals are to reduce the generation of hazardous wastes and other wastes, promote the environmentally sound management of such wastes, control the transboundary movements of such wastes and prevent illegal trafficking in them.

70.
The key feature of the Convention is the prior informed consent procedure that requires the State of export to notify, or require the generator or exporter to notify, in writing, and receive the consent of the States of import and transit of the proposed movement of hazardous wastes or other wastes.

71.
At the same time, the Convention provides that nothing in this Convention shall affect in any way the exercise by ships and aircraft of all States of navigational rights and freedoms as provided for in international law and as reflected in relevant international instruments.

72.
The Convention does not address radioactive waste for two reasons: (1) radioactive waste is neither referred to in Annex I, II or III to the Convention, and (2) radioactive waste subject to another international control system is excluded from the scope of the convention.  The other control system need not necessarily be identical with that of the Basel Convention.

73.
Pursuant to Article 11 of the Basel Convention, several regional agreements that are based on the prior informed consent procedure have been concluded.  Some of these instruments include radioactive waste in their respective scope of application.

74.
Chapter 22 of Agenda 21 on the safe and environmentally sound management of radioactive wastes, adopted by the United Nations Conference on Environment and Development in 1992 inter alia calls upon States to strengthen their efforts to implement the Code of Practice on the Transboundary Movements of Radioactive Waste and keep the international regime on transboundary movements of radioactive waste under active review, including the desirability of concluding a legally binding instrument under the auspices of the IAEA. In the general context of environmental protection, Principle 15 on the precautionary approach, and Principle 19 on notification and consultation for activities having a potentially significant transboundary effect, both contained in the non-legally binding Rio Declaration on Environment and Development, were adopted by the same conference. The Programme for the Further Implementation of Agenda 21 adopted by the nineteenth Special Session of the United Nations General Assembly in June 1997 states that these principles should be further addressed within the appropriate forums.

Physical Protection of Nuclear Material

The Convention on the Physical Protection of Nuclear Material

75.
The Convention on the Physical Protection of Nuclear Material – promulgated in Vienna on 3 March 1980 is a binding document.  This Convention obliges Contracting Parties to ensure the protection of nuclear material used for peaceful purposes at the levels specified in the Convention on their territories, ships or aircraft during international nuclear transport.

76.
Nuclear material is defined in Article 1 of the Convention as "plutonium except that with isotopic concentration exceeding 80% in plutonium-238; uranium-233; uranium enriched in the isotope 235 or 233; uranium containing the mixture of isotopes as occurring in nature other than in the form of ore or ore-residue; and any material containing one or more of the foregoing"
.

77.
Contracting Parties shall, inter alia, make specific arrangements and meet defined standards of physical protection for international shipment of nuclear material and co-operate in the recovery and protection of unlawfully taken nuclear material.  The Contracting Parties commit themselves not to undertake, or authorize undertaking of such international transport unless assurances are provided that nuclear material will be protected at the required levels.

Recommendations on the Physical Protection of Nuclear Material and Nuclear Facilities 

78.
INFCIRC/225 [3] is a non-binding instrument arising from the Convention that provides a set of recommendations on requirements for effective physical protection of nuclear material in use, transit and storage, and of nuclear facilities in State.

79.
Paragraph 3.2.1.4 states that "[I]n case of international transfer of nuclear material the responsibility for physical protection measures should be the subject of agreement between the States concerned. The sending State should consider, before allowing the international transfer, if the States involved in the transfer, including the transit States", inter alia, "are Parties to the Convention on Physical Protection of Nuclear Material; or have concluded with it a formal agreement which ensures that physical protection arrangements are implemented; or formally declare that their physical protection arrangements are implemented according to internationally accepted guidelines; or have issued licenses which contain appropriate physical protection provisions for the transport of the nuclear material."

Early Notification of a Nuclear Accident

80.
The Convention on Early Notification of a Nuclear Accident – promulgated in Vienna on 26 September 1986 is a binding instrument.  Pursuant to Article 1, the Convention applies to any accident involving facilities or activities of a State Party or of persons or legal entities under its jurisdiction or control, from which a release of radioactive material occurs or is likely to occur and which has resulted or may result in an international transboundary release that could be of or radiological safety significance for another State. According to Article 1 paragraph 2, such facilities and activities include inter alia "the transport and storage of nuclear fuels or radioactive wastes" and "the manufacture, use, storage, disposal and transport of radioisotopes for agricultural, industrial, medical and related scientific and research purposes".

81.
In the event of a nuclear accident during transport, the State Party concerned has to immediately notify, directly or through the IAEA, those States which are or may be physically affected and the IAEA of the accident, its nature, the time of its occurrence and its exact location where appropriate. Furthermore, that State Party should promptly provide additional information, when available, relevant to minimizing the radiological consequences in those States that may be affected.

Assistance in the Case of a Nuclear Accident or Radiological Emergency

82.
The Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency – promulgated in Vienna on 26 September 1986 is also a binding instrument.  The Convention aims at establishing an international framework that will facilitate the prompt provision of assistance in the event of a nuclear accident or radiological emergency in order to mitigate its consequences. 

83.
Pursuant to Article 1, States Parties are required to co-operate between themselves and with the IAEA to facilitate prompt assistance to minimize the consequences or a nuclear accident or radiological emergency and to protect life, property and the environment from the effects of radioactive releases.  The Convention will apply whether or not such accident or emergency originates within the territory of a State Party requesting assistance, under its jurisdiction or its control.

84.
While the text of the Convention does not regulate the transport of radioactive material, the Convention may apply in the case of an accident or radiological emergency that may occur while such material is being transported. In such a case the assisting mechanisms set out in the Convention may be initiated.  A State Party could request assistance from any other State Party, directly or through the IAEA, or from other international organizations.  Each State Party receiving such a request shall promptly decide and notify the requesting State, directly or through the IAEA, of the scope and type of assistance that may be rendered.

Liability

85.
There are multiple conventions relating to liability.  Some of there are briefly covered here.

The Paris Convention

86.
The Convention on Third Party Liability in the Field of Nuclear Energy – promulgated in Paris on 29 July 1960, has since been amended by the Additional Protocol of 28th January 1964 and by the Protocol of 16th November 1982; these documents are binding instruments.  Recent efforts have also amended the convention further.

87.
The Paris Convention is a regional instrument concluded under the auspices of the OECD.  This instrument first established special private law rules that inter alia hold the operator of a nuclear installation strictly and exclusively liable for nuclear damage that results from nuclear incidents at the operator's nuclear installation or during transport to and from the nuclear installation - "legal channelling".  The instrument also establishes a minimum amount of liability of the operator, which must be covered by some form of financial security, e.g. insurance.  Terms such as "operator", "nuclear incident", "nuclear damage", "nuclear installation", "nuclear substances" etc. are defined.

88.
Legal channelling is preserved in cases of transport between operators of nuclear installations, subject to the proviso that national legislation may permit the carrier to voluntarily assume the operator's liability (Article 4).

The Vienna Convention

89.
The Convention on Civil Liability for Nuclear Damage – promulgated in Vienna on 21 May 1963, is a binding instrument.  This instrument, following the regional Paris Convention, establishes special private law rules that inter alia hold the operator of a nuclear installation strictly and exclusively liable for nuclear damage that results from nuclear incidents at the operator’s nuclear installation or during transport to and from the nuclear installation – “legal channeling”. The instrument also establishes a minimum amount of liability of the operator, which must be covered by some form of financial security, e.g. insurance. Terms such as “operator”, “nuclear incident”, “nuclear damage”, “nuclear installation”, nuclear material” etc. are defined.

90.
Legal channeling is preserved in cases of transport between operators of nuclear installations, subject to the proviso that national legislation may permit the carrier to voluntarily assume the operator’s liability (Article II).

The Joint Protocol

91.
The Joint Protocol Relating to the Application of the Vienna Convention and the Paris Convention – promulgated in Vienna on 21 September 1988 is a binding instrument.  The Joint Protocol establishes a link between the Vienna Convention and Paris Convention, combining them into one expanded liability regime.  Parties to the Joint Protocol are treated as though they were Parties to both Conventions and a choice of law rule is provided to determine which of the two Conventions should apply to the exclusion of the other in respect of the same nuclear incident.

Convention on Supplementary Compensation

92.
The Convention on Supplementary Compensation for Nuclear Damage – promulgated in Vienna on 12 September 1997, is a binding instrument but is not yet in force.  The Convention is a freestanding instrument, which may be adhered to by all States irrespective of their participation in the Vienna or Paris Conventions. Its objectives are to create a global regime for dealing with legal liability for nuclear damage and to establish an international fund that guarantees compensation for nuclear damage in addition to that available under national law.

93.
In general, the Supplementary Compensation Convention prescribes the same liability rules as the Vienna and Paris Conventions. In a few cases, the Compensation Convention enhances those rules. Specifically, in the case of a maritime accident in a State Party’s exclusive economic zone (EEZ), the Compensation Convention recognizes this relatively recent concept and provides for jurisdiction to lie exclusively with the courts of the coastal state in whose EEZ the accident occurred. Also, the Compensation Convention includes an expanded definition of nuclear damage that explicitly identifies environmental damage and preventive measures.

94.
In order to join the Compensation Convention, States not party to either the Vienna or the Paris Convention must have in place legislation that is consistent with the provisions contained in the Annex to the Convention. Article 3 of the Annex contains provisions regarding liability during transport that are almost identical to those in the Vienna and Paris Convention, except for the treatment of accidents in a State Party’s EEZ.

Protocol to Amend the Vienna Convention

95.
The Protocol to Amend the Vienna Convention on Civil Liability for Nuclear Damage – promulgated in Vienna on 12 September 1997 is also a binding instrument that is not yet in force.  The Protocol provides, inter alia for: (i) the coverage of nuclear damage suffered in a Non-Contracting State; an exception is allowed if such a State has a nuclear installation and does not afford reciprocal benefits; (ii) an enhanced definition of nuclear damage which covers costs of reinstatement of damaged environment; (iii) costs of preventive measures; (iv) a substantially higher minimum liability limit (at least 300 million SDR's which may be divided between the liable operator and the Installation State); (v) an extension of the period for submission of claims for loss of life and personal injury to 30 years. At the same time, the fundamental principles of nuclear liability set forth in the Vienna Convention, such as no fault liability and channeling of liability to the operator, are preserved.

96.
The Protocol also contains a provision that provides, as a change to the existing rule in the Vienna Convention, that in case of incidents within a State Party's EEZ or an area not exceeding its limits, jurisdiction over actions concerning nuclear damage shall lie with the courts of that State.

97.
The provisions in the 1963 Vienna Convention that deal with transport (Article II) remain unchanged.

The Brussels Convention on Operators of Nuclear Ships

98.
The Convention on the Liability of Operators of Nuclear Ships – promulgated in Brussels on 25 May 1962 is a binding instrument that is not in force.  This Convention contains uniform rules concerning the liability of operators of nuclear ships.

99.
This convention does not specifically address the transport of packaged radioactive material. However, it does provide for absolute liability of the operator of a nuclear ship for any nuclear damage upon proof that such damage has been caused by a nuclear incident involving nuclear fuel, radioactive products or waste produced in such ships.

The Brussels Convention Relating to Civil Liability in the Maritime Carriage of Nuclear Material

100.
The Convention Relating to Civil Liability in the Field of Maritime Carriage of Nuclear Material – promulgated in Brussels on 17 December 1971 is a binding instrument.  This instrument seeks to exonerate persons liable for nuclear damage by virtue of an international convention of national law applicable in the field of transport in those cases where the operator of a nuclear installation is liable for such damage under the Paris Convention the Vienna Convention or national law if it is in all respects as favourable to persons who may suffer damage as either the Paris or Vienna Conventions.

101.
As a result, in cases where liability is redirected pursuant to this Convention to an operator liable under either the Vienna Convention or Paris Convention, their respective provisions regarding liability during transport will come into play (Vienna Convention Article II and Paris Convention Article 4).

The Lugano Convention on Civil Liability for Damage Resulting from Activities Dangerous for the Environment

102.
The Convention on Civil Liability for Damage Resulting from Activities Dangerous for the Environment – promulgated in Lugano on 21 June 1993 is a binding instrument not yet in force.  This Convention aims at ensuring adequate compensation for damage resulting from activities dangerous to the environment and also provides for means of prevention and reinstatement.

103.
Dangerous activities include the production, handling, storage, use or discharge of one or more dangerous substances or any operation of a similar nature dealing with such substances, including radioactive material.

Instruments specific to the Latin American/Caribbean Region

Transboundary movement of hazardous waste in the Region of Central America

104.
There is a Regional Agreement on the transboundary movement of hazardous wastes – promulgated in Panama on 11 December 1992, which is a binding instrument but not in force.  This Agreement applies to the transboundary movement of hazardous wastes in the Region of Central America. Waste that due to its radioactivity is subject to other international agreements is excluded from the scope of this Agreement.  Article 3 of the Agreement contains inter alia prohibitions relating to import and transit of hazardous waste to or through countries of Central America from countries that are not Parties to this Agreement; the prohibition to dispose hazardous waste into the sea and into internal waters of the State, the need to adopt and apply preventive measures relating to pollution; and, the prohibition to export such

Protection and Development of the Marine Environment of the Wider Caribbean Region

105.
There is also a convention for the Protection and Development of the Marine Environment of the Wider Caribbean Region, which also has one associated Protocol – promulgated in Cartagena de Indias on 30 March 1986.  This Convention, which is a binding instrument, aims at the reduction and control of pollution in the wider Caribbean region and at ensuring the sound environmental management of resources in this region.  This text does not apply directly to the transport of radioactive material.  The Convention addresses the pollution from ships, caused by dumping, by land-based sources, resulting from seabed activities, and airborne pollution. Article 10 establishes and provides for the possibility to create specially protected areas in the region subject to the Protocol Concerning Specially Protected Areas and Wildlife to the Convention for the Protection and Development of the Marine Environment of the Wider Caribbean Region, adopted in Kingston on 18 January 1990.  The Convention contains no definition of the term "pollution".

Declarations of Concern for the Latin American and Caribbean areas
106.
There is a Joint Declaration concerning Radioactive Waste Transportation, Agency for the Prohibition of Nuclear Weapons in Latin America and the Caribbean. – promulgated in Mexico City on 5 February 1998.  This declaration, which is non-binding, reiterates the profound concern of State Parties of the treaty for the prohibition of nuclear weapons in Latin America and the Caribbean (Treaty of Tlatelolco) for the risks that high level nuclear waste transit represents for the health and life of the peoples as well as for the preservation of the marine and land environment of the region.

107.
This text also appeals to the International Community to strengthen through the International Organizations the strict Regulation of transportation of radioactive material so as to include legal obligations in order to grant safety measures guarantees, pollution prevention dispositions, contingency plans in case of disasters and opportune interchange of information among the involved countries.

SAFETY IN THE TRANSPORT OF INF AND HLW BY SEA

Safety in Transport - Principles of the IAEA Transport Regulations

Approach

108.
The IAEA Transport Regulations establish safety requirements for an extremely wide range of hazards presented by the materials transported.  Basic principles on which the IAEA Transport Regulations build include the following:

109.
The requirements for packaging, hazard communication, design approvals and quality assurance are commensurate with the hazards posed by the contents.  There are an extremely wide variety of hazards presented by the types of materials that need to be transported and the regulations address each of these with the rigor that is believed to be appropriate for the hazards.

110.
Generally, primary reliance for compliance with safety-critical requirements is placed on the consignor with only simple operational requirements placed when necessary on the carrier.  However, for plutonium, INF and HLW transported by sea, additional requirements are imposed on the carrier through the IMO INF Code [6].  Since the consignors of radioactive material are licensed and regulated for possession and use of the materials, they are most knowledgeable of the material properties and can best assure strict compliance with the transport requirements.

111.
Safety is provided by imposing strict packaging requirements to ensure appropriate levels of protection are provided, commensurate with the hazards of the package contents.  A graded approach is used, with more stringent requirements for higher hazard contents to ensure:

a. containment – retaining the radioactive contents within the packaging so that no significant releases occur that could present a radiological hazard and contaminate the environment;

b. shielding – retaining sufficient radiation shielding so that the package contents do not pose high levels of radiation that could be harmful;

c. criticality safety
 – ensuring that materials capable of nuclear fission are maintained with appropriate criticality safety margins; and

d. heat management – ensuring that heat generating package contents are not compromised by overheating and do not damage other goods

112.
There are several package categories that embody increasing levels of performance, in order to provide protection suitable for the potential hazards presented by the package contents:

a. Excepted packages – normal commercial packaging is generally suitable as this package type is limited to small quantities of radioactive material;

b. Industrial Packages – some performance requirements must be met, but normal commercial packages will generally suffice as the contents are restricted to low activity concentration materials and contaminated objects;

c. Type A packages – must meet performance requirements that represent "normal conditions of transport", including tests to replicate minor mishaps (e.g., rainfall, dropping from a loading dock, stacking, etc.) and these packages are limited to moderate quantities of radioactive material;

d. Type B packages – must meet stringent package performance requirements that represent severe accident conditions as these packages may contain radioactive material up to the limit specified in their design certification that is issued by the regulatory Competent Authority of the country of origin of the package design (and in some cases, of the Competent Authorities of countries into or through which the package may be transported); and

e. Type C packages – must meet stringent package performance requirements that represent severe aircraft accidents (e.g., higher speed impact, slashing/tearing, longer duration fire, etc.) and these packages may contain radioactive material up to the limit specified in their design certification that is issued by the appropriate regulatory Competent Authority.

113.
Approvals are required by the regulatory Competent Authorities for certain package designs, material types and other special conditions. In some cases multilateral (all countries through or into which a shipment will transit) approval is required. In other cases only unilateral (country of origin only) approval is required. For example, for Type B packages, when every design and performance requirement is met, unilateral approval is generally required (Type B(U)) and, when there is variation from the design requirements, multilateral approval is required (Type B(M)).

114.
Since the INF and HLW transported by sea through the Caribbean is accomplished in Type B packages, they are designed to the stringent set of test requirements noted above, and are subject to review and certification of the competent authorities involved.

Type B Package Requirements

115.
Type B package performance requirements have been designed to replicate the accident conditions and damage to a package that might result from a severe accident. These test requirements originated from a study of severe accident conditions that were sufficiently likely to occur that they should be protected against [9].  The test requirements, as adopted into the IAEA Transport Regulations, were specified as engineering standards that would replicate the damage that could be expected to result from a severe real world accident.  Consideration was given to such factors as the sequencing of the tests to cover situations such as a severe impact followed by a fire. Performance levels were selected that would provide high and reliable levels of safety.

116.
The original Type B performance test requirements [10] included the following tests (in addition to the Type A tests) in the order specified:

1. Mechanical tests, consisting of two drops onto an unyielding target, so as to create maximum damage with respect to exposure in the subsequent thermal test:

a. a drop of 9 m in the most damaging orientation; and

b. 1 m drop onto a probe 15 cm in diameter;

2. Thermal test, consisting of exposure to heat input to the package that is no less than that which would result from exposure of the whole package to 800 °C for 30 minutes (a number of parameters were specified to ensure that the heat input to the package was as high as possible); and

3. Immersion test of 0.9 m for 24 hours (in some cases for less time).

117.
Since the introduction of the original Type B performance requirements, additional accident condition studies and risk assessments have been completed.  Their results have been taken into account in the process of keeping the requirements current. The following tests have been added over the intervening years:

1. Dynamic crush test, for certain package designs, consisting of a 500 kg steel plate 1 m square dropped onto the package in the most damaging orientation from a height of 9 m;

2. Water immersion, under a head of water at least 15 m for at least 8 hours; and

3. Enhanced water immersion test for packages containing more than 105 A2 (i.e., packages with high activity contents), under a head of water of at least 200 m for a period of not less than 1 hour.

118.
The prescription of the latter test was originally specified during technical meetings of experts convened by the IAEA during the late 1970s and early 1980s to address concerns over INF, but was later changed (in the 1996 edition of the regulations [1] to cover large quantities of all radioactive materials.  It was noted by the experts who worked on development of the requirements that the purpose was to assist recovery of irradiated fuel packages submerged in coastal waters as a result of an accident.  The acceptance criteria in the Regulations [1] for this test are that there would be no rupture of the containment system of the package (flask).  Flask designers indicate that their systems generally have much greater rupture resistance that that specified in the Regulations.

119.
There has also been recognition that as transport conditions change, package performance requirements may need to change also.  While the Type B test requirements took into account aircraft accidents, the characteristics of modern aircraft operations led the international community to conclude that the level of safety being provided was not sufficient for potentially high consequence contents.  The result was the establishment of an additional category of packaging, the Type C package.  These packages must withstand higher impact velocities, a puncture/tearing test and longer duration thermal tests.

Package Design Review and Certification Process

120.
As has been noted, the packages used for transport of INF and HLW are Type B packages, and – in addition – the packages used for INF must address criticality concerns.  As such, the designs of INF flasks are subject to competent authority approval of the country of origin of the design and of each of the countries through or into which the flask is transported (this is known in the Regulations as “multilateral approval”).  The designs of HLW flasks are subject to competent authority approval of the country of origin of the design.  However, a number of states (including Japan and the United States of America) additionally require competent authority design approval of the non-fissile Type B packages used for transport radioactive materials into, out of, within or through their countries.

Typical Package for Transport of Back-end Nuclear Fuel Cycle Materials

121.
Fig. 6 shows a typical canister used for HLW.  A number of these canisters will be loaded into flask for transport.  Fig. 7 provides a schematic of a typical, certified Type B package used for the carriage of HLW.  

122.
COGEMA
 indicates that the “canister shown in Fig. 6 is a stainless steel cylinder 1.340 m in height and 0.430 m in diameter, containing 150 litres (400 kg) of solid glass, with a percentage of 14% of fission products corresponding to the reprocessing of around 1.3 tonne of spent fuel on average.  The thermal output of each canister to be returned is comparable to a typical household radiator.  The specifications of the glass produced by the COGEMA La Hague reprocessing plant have been approved by the French Safety Authorities and confirmed by the governmental Authorities of Japan, Germany, Belgium, Switzerland and the Netherlands.”  

123.
Regarding the TN 28 VT, COGEMA further indicates in its website that “This cask is named TN 28 VT, and can hold 20 or 28 canisters of less than 2 kW each. Its weight and size are similar to casks used for the transport of spent fuel (TN 12, TN 17...).”  The TN 28 VT specifications are shown in Table II.
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Fig. 6.  Photograph of Typical HLW Canister (source: COGEMA Website) 
(source, photograph taken from COGEMA website www.cogema.com).
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Fig. 7.  Schematic of the TN 28 VT Flask used for Transport of HLW
(source, schematic taken from COGEMA website www.cogema.com).
	Table II.  Specifications of the TN 28 VT (www.cogema.com).

	Name of package
	TN 28 VT

	Weight of empty transport cask
	98 tons

	Total weight (with payload)
	112 tonnes

	Dimensions
	(ø 2,4 m x 6,6 m)

	Maximum payload
	20 or 28 canisters (10 or 14 tonnes)

	Thermal output
	Max. 41 kW (max. 1.46 kW per canister x 28)
or (max. 2.00 kW per canister x 20)

	Main materials of transport cask
	

	- Body
	- Carbon steel, resin, wood, etc.

	- Lid
	- Stainless steel, resin, etc.

	- Basket
	- Aluminium alloy

	- Top shock absorbing cover
	- Stainless steel, resin, wood, etc.


Safety in Transport - Principles of the IMO IMDG Code

124.
The requirements imposed on the package design, manufacture, operation and maintenance for the transport of radioactive material by sea are mandated through the IMO IMDG Code [2].  These requirements are derived from and based upon the recommendations in the IAEA Transport Regulations [1].

Safety in Transport - Principles of the IMO INF Code

125.
A basic philosophy underlying the safety culture in the nuclear power industry is a concept of “defence (or safety) in depth” which provides for multiple barriers and protections of the material being transported
.  In the transport of radioactive material arising from the nuclear fuel cycle, a similar approach is taken.  Primary safety is provided by the package, where the nature of the material being transported (the packaging contents) and the design of the packaging for the material are closely coordinated to satisfy the requirements of the Transport Regulations [1] as further mandated in the IMO IMDG Code [2].  The resulting high level of safety provided by the package is complemented by the design reviews and approvals required of these packages before use and the operational controls imposed by the Regulations during use.  An additional safety barrier (i.e. layer in the defence in depth) is provided for maritime transport through the IMO INF Code [6].  This code establishes requirements on the design and operation of the ship carrying INF material, and imposes the requirement for review and approval by the appropriate authority in the flag state of the ship.

126.
The contents of the INF Code are summarized in Table III

	Table III.  Contents of the IMO INF Code

	· General
· Definitions, Application Survey and Certification

· Damage stability

· Fire safety measures

· Temperature control of cargo spaces

· Structural considerations

· Cargo securing arrangements

· Electrical power supplies

· Radiological protection
· Management and training

· Shipboard emergency plan

· Notification in the event of an incident involving INF cargo

· International Certificate of Fitness for the Carriage of INF Cargo


Typical Ship Used for Transport of INF Code Material

127.
Fig. 8 shows a schematic of one of the PNTL ships for transport of INF Code materials by sea.  

128.
It is reported that
 the present PNTL fleet consists of 4 vessels, the Pacific Swan (1979), the Pacific Teal (1982), the Pacific Sandpiper (1985) and the Pacific Pintail (1987).  They are all registered in the UK and have been certified by the UK Maritime and Coastguard Agency as INF Code 3 ships.

129.
BNFL further reports15 that:

“In the 1970's BNFL developed a special design for purpose-built vessels for nuclear transport that would provide particular safety and reliability of transportation operations and enhance protection for the ships and crews. The process was made “following wide consultation with Lloyds of London, The Salvage Association and leading salvage companies and as a result of Japanese standards developed at the same time, today's PNTL fleet was constructed”.
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Fig. 8.  Schematic of a typical PNTL INF Code 3 Ship
(source, schematic taken from BNFL website www.bnfl.com ).
Since then, extra equipment has been added in line with new technological advances and operating experience to maintain the standards of operational safety.  Following the retirement of Pacific Crane in October 2002, the present PNTL fleet consists of 4 vessels, Pacific Swan (1979), Pacific Teal (1982), Pacific Sandpiper (1985) and Pacific Pintail (1987).  They are all registered in the UK. The PNTL fleet has a safety record second to none, having covered more than 4.5 million miles without a single incident resulting in the release of radioactivity.  With almost 25 years’ experience, PNTL has transported more than 4,000 casks in over 140 shipments.

The basic design of the PNTL ships is a double hull configuration surrounding the cargo spaces with impact resistant structures between the hulls and with duplication and separation of all the essential systems to provide high reliability and accident survivability.  For example, if any important system fails during a voyage, due to either mechanical failure or an accident, there is an alternative back-up system ready to be brought into operation.

PNTL's ships carry a crew which is approximately two to three times larger than that found on chemical tankers of a similar size.  All navigating and engineering officers hold certificates of competence for a higher rank than the one they serve. For example, the Chief Officer must hold a Master's Certificate.  All personnel are actively encouraged to enhance their skills and qualifications and to take relevant training courses.

All members of the ship's crew wear film badges to monitor individual radiation doses whenever casks of radioactive material are on board.  The recommended maximum dose for classified radiation workers is 20 mSv/yr and the average dose to PNTL ships’ crew over the last 10 years is 0.08 mSv/yr (compared with 2.0 mSv/yr for air crew, 3.5 mSv/yr for miners (general) and 0.6 mSv/yr for coal miners (Source: “Ionising Radiation Exposure of UK Population 1999 Review” JS Hughes, National Radiological Protection Board, NRPB-R311).

PNTL's ships feature a series of advanced safety features. Most important of them are:

• Double hull surrounding the cargo spaces to withstand damage and remain afloat

These are designed to withstand a severe collision with a much larger vessel without penetrating the inner hull. The double hull structure extends over two-fifths of the width of the vessel, effectively making it "a ship within a ship" and the area between the hulls is reinforced for the length of the hold area with 20 mm thick horizontal steel plates. The inner shell embracing the cargo space is formed by watertight longitudinal and transverse bulkheads.

• Enhanced buoyancy

The vessel is subdivided into numerous watertight compartments as a result of which a number of the holds and machinery spaces could be completely flooded with the vessel remaining afloat in a stable attitude. The sub-division of the hull is preserved by the use of watertight doors.

• Duplicated navigation, communication, electrical and cooling systems

These are designed so that in the event of damage or mechanical failure in any part of the ship all essential systems will be able to continue functioning. This includes the duplicated routing of power supply cables for all these systems along both sides of the ship to prevent damage in one area severing supplies and considerable redundancy in power supplies.  In addition to the main alternators situated aft, there are two additional alternators situated forward which are capable of supplying all the ship's main power. There is also an emergency alternator, which starts automatically in the event of a main power failure, capable of supplying all essential functions, such as navigational equipment, lights, steering equipment, fire fighting systems, etc.

• Satellite Navigation and Tracking

The ship is fitted with a variety of separate navigation systems including satellite navigation. Automatic position heading and speed reports are transmitted by the ship every two hours without intervention by the crew. These are monitored at the Ship Report Centre at Barrow in the UK. If the ship somehow became submerged, it could be located using sonar location equipment capable of locating a sunken vessel in depths over 6,000m.

• Additional Fire Detection and Fire Fighting Systems

In addition to statutory requirements the ships are fitted with extensive fire detection and fire fighting systems, including the ability to flood the holds and machinery spaces with fire suppressant gases and the cargo holds with water. The ship's fire detection system covers every space on the ship and the pumps which supply fire fighting and spray systems are also duplicated, being located in both the main engine room and the forward machinery space. The ship would remain afloat, stable and able to function if all of the cargo holds were flooded at the same time.

• Twin Propellers and Engines

Conventional ships of this size are normally single engine, single rudder configurations but for the purpose of reliability all the ships have twin propellers and engines which operate entirely independently. In practice, one engine can be stopped and declutched while the ship maintains progress at about 10 knots on the other engine.

• Bow thruster

All the ships are fitted with bow thrusters to provide greater manoeuvrability at slow speeds.

• Fixed Radiation Monitoring Systems

As well as a daily routine of manual radiation monitoring all the ships are fitted with fixed radiation monitors which are linked to a monitoring point outside the holds and to an alarm system on the bridge.”
SECURITY IN THE TRANSPORT OF INF AND HLW BY SEA

130.
Following the events of 11 September 2001, the IAEA Board of Governors and General Conference took actions to initiate activities focused on enhanced security relating to many aspects of the use of radioactive material.  As a result, efforts have been undertaken through extra-budgetary contributions by some of the IAEA Member States to develop enhanced recommendations for security in the use and transport of radioactive material.  In addition, it is noteworthy that the other United Nations bodies associated with the development of safety requirements for dangerous goods have all undertaken efforts to consider enhanced security for some of these materials.  This includes the UN ECOSOC’s CETDG, the ICAO and the IMO.  For example, a proposal for new security requirements for all dangerous goods was considered at the December 2002 meeting of the Sub-Committee of Experts on the Transport of Dangerous Goods of the CETDG (a copy of the text of the proposal considered, identified as ST/SG/AC.10/C.3/2002/65, September 2002, is provided as Attachment 2).

131.
Currently, as noted in the introduction, recommendations for security for radioactive material exist at an international level only for nuclear materials (i.e. only for containing plutonium (i.e. all plutonium except that with isotopic concentration exceeding 80 % in plutonium-238), uranium-233, uranium-235 and irradiated nuclear fuel.  These are set forth in INFCIRC225 [3], and 78 states are parties to the convention on physical protection of nuclear materials
.  For convenience, extracts of text relating to transport of nuclear materials from INFCICR225 are provided as Attachment 3.

132.
The current transport security efforts at the IAEA are focusing on defining which radioactive material should have enhanced security measures and what those security measures should be.  The effort has progressed to a stage where a preliminary proposal has been developed by experts that considers a graded approach to establishing proposed security requirements.  In this proposal, the more dangerous contents of packages would have more stringent security requirements imposed, whereas the less dangerous materials would rely only upon the current security normally provided by consignors and carriers.  This proposal, which will be further considered by the IAEA’s leading transport safety expert body (the Transport Safety Standard Committee) in late February 2003, will then be the basis for further elaboration by experts during the rest of 2003.  The goal is to have prepared and published a set of recommended requirements for security in the transport of radioactive material by the end of 2003 or very early in 2004.  

133.
Envisioned beyond that time is an effort to train Member States on these proposed security requirements and, as requested by states and as resources allow, to assist in and appraise their application at the state level.
Security in the Transport of Nuclear Materials
134.
Recognizing that nuclear materials are a very small subset of radioactive material, the following provides a brief overview of the security requirements for nuclear materials as specified in INFCIRC225 [3] and discusses how many these principles may ultimately apply to security requirements for other radioactive materials.  INFCIRC225 notes that the transport of nuclear material is probably the operation most vulnerable to an attempted act of unauthorized removal of nuclear material or sabotage.  The same conclusion can probably be drawn for other consignments of radioactive material.  INFCIRC225 the indicates that:
· the physical protection provided should be “in depth”, 

· particular attention should be given to the recovery of missing nuclear material, and 

· emergency procedures should be prepared to counter effectively the State's design basis threat.

135.
The nuclear materials are categorized following a graded approach.  Specifically, there are three categories as follows:

· Category I - material in sufficient quantity to be useful in producing a workable nuclear device (highest security level), 
· Category II - material that, either in total mass, or need for further operation, is not useful, in itself, for producing a nuclear device (requires significant security), and 

· Category III - material in quantity or quality which is insufficient, in itself, in producing a nuclear weapon (requires slightly more stringent security than standard transport)
136.
INFCIRC225 establishes general requirements for the transport of nuclear materials, as follows:

· minimize the time of transport,
· minimize the number and duration of transfers during transport,

· protect the cargo consistent with category, 

· avoid the use of regular movement schedules, 

· require the predetermination of trustworthiness of all individuals involved, and

· limit advanced knowledge concerning the shipment to the minimum number of persons

137.
INFCIRC225 established specific requirements for the transport of nuclear materials as shown in Table IV.

	Table IV.  Summary of specific recommended requirements for security in the transport of nuclear material.

	Category of Nuclear Material
	I
	II
	III

	Advance notification to receiver
	Xa
	xb
	x

	Advance authorization
	X
	X
	c

	Mode and routing selection
	X
	X
	

	Provision of locks and seals
	X
	X
	x

	Search of load vehicle
	X
	X
	x

	Written instructions and measures after shipment
	X
	x
	x

	Communication during transport
	X
	x
	

	Guards during transport
	X
	
	

	Emergency response force capabilities
	X
	
	

	Transfer of responsibility for international shipments
	X
	X
	

	Mode specific requirements (air – cargo only, sole cargo)
	X
	
	

	a. A large “X” indicates a full set of requirements recommended

b. A small “x” indicates that a reduced set of requirements are recommended

c. A blank box indicates no requirements are recommended


Developing Guidelines for Security in the Transport of all Radioactive Material

138.
With regard to radioactive materials other than those currently covered by recommendations in INFCIRC225, the two meetings of experts convened in late 2002 in Vienna addressed proposals for security in transport with the following preliminary results:
· A three-level graded approach to categorization of all radioactive materials is proposed where the experts are working to have consistency with:
· the recommended nuclear material security requirements of INFCIRC 225 [3],
· the categorizing of sources for safety and security (where a draft document nearing the publication stage), and 
· the categorizing of sources for emergency response purposes (where a draft document is also nearing the publication stage).
· The three-tier graded approach is built around the same analytical system that is used to grade the quantities of radioactive material that is allowed in various types of radioactive material transport packages
.
· It is recognized that – for the purposes of physical protection of nuclear materials to deter diversion of the material – INF is relatively “self-protecting” whereas for the purposes of security against intentional acts of man such as for terrorist purposes, INF in its transport flask is not necessarily self protecting.  Thus, the downgrading by one level of physical protection requirements for INF in INFCIRC225 may not be appropriate for security in the transport of the material, and INF may need to be considered as a special case in proposing security requirements.

· Otherwise, the recommended three-tier approach is based upon the total activity in a conveyance and considers both forms of material and potential resulting exposures.
· Finally, special consideration has already been given to the chemical hazard posed by uranium hexaflouride, and a set of recommended levels for applying security requirements for this material have been developed.
139.
The basis for applying a graded approach, as developed in draft form by the experts convened in 2002, is summarized in Table V.  Further discussions on this issue, including the development of recommended security actions to be taken at each level, have yet to occur.

	Table V.  Current draft proposed activity levels (or mass levels for uranium hexafluoride) proposed for applying recommended security levels during transport of radioactive material.

	Material
	Security Level 1
	Security Level 2
	Normal Carrier Security

	Special Form

(activity per package or conveyance)
	> 100 A1
	< 100 A1  but

> 10 A1
	< 10 A1

	Other than Special Form (activity per package or conveyance)
	> 3000 A2
	< 3000 A2 but

> 100 A2
	< 100 A2

	UF6 (mass of UF6 per conveyance)
	> 30 t
	< 30 t but

> 3 t
	< 3 t


140.
In Summary, a set of proposed requirements for security is being developed at the IAEA on a high-priority basis.  The experts involved are looking at both the radiological and subsidiary hazards posed should a malevolent act occur.  However, the specific details of potential malevolent acts are not being addressed, the responsibility for such threat analyses lies with individual states not the IAEA.  In developing these draft proposed security requirements, the experts are striving for consistency with existing requirements for nuclear materials (i.e. with INFCIRC 225 [3]) and with other requirements being developed for categorizing radioactive sources and for emergency response involving radioactive materials.  The work to date is following a graded approach that is consistent with both the Transport Regulations [1] and INFCIRC225 [3].  Finally, during the ensuing months, the experts will be addressing the specific recommendations that may be necessary for security actions, requirements and protocols.
RESPONDING TO TRANSPORT-RELATED EMERGENCIES
141.
Requirements exist for responding to emergencies that arise as the result of transport of radioactive material.  For example, the IAEA Transport Regulations (TS-R-1) specify, in paras 308 and 309 thereof, that

“308.
In the event of accidents or incidents during the transport of radioactive material, emergency provisions, as established by relevant national and/or international organizations, shall be observed to protect persons, property and the environment. Appropriate guidelines for such provisions are contained in Ref. [4] .

“309.
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.”

Thus, in para. 308 of TS-R-1, it is incumbent upon relevant national and international organizations to have established emergency provisions to address problems arising from both accidents and incidents involving the transport of radioactive material.  

142.
Note, Ref. [4] referred to in this quote is Safety Series No. 87 which was published in 1988 and has now been superseded by the document “Planning and Preparing for Emergency Response to Transport Accidents Involving Radioactive Material”, TS-G-1.2, published in 2002 [11].  This document provides specific and detailed guidance on responsibilities (including those of a designated national co-ordinating authority, of governments in general, of consignors and carriers, and of designated radiation protection teams); and on how to plan and prepare for such emergencies.  Specifically, and of potential interest to the OAS and its Inter-American Committee Against Terrorism (CICTE) is guidance on emergency drills and exercises
.  For convenience, the text of this guidance is copied at Attachment 4. 

143.
Further, relative to transport of INF Code materials, as defined in the IMO INF Code [6], each INF Code certified ship is required to (a) have a shipboard emergency plan, and (b) to provide notification to “the loss or likely loss of INF cargo overboard and to any incident involving release or probable release of INF cargo, whatever the reason for such loss or release” [6].  That notification is to be made consistent with the SOLAS Convention [12].

144.
Generically, the IAEA has developed “Guidelines on Reportable Events, Integrated Planning and Information Exchange in a Transboundary Release of Radioactive Material” [13].  Although the guidance applies primarily to fixed facilities, the principles therein could apply to transport-related incidents.  The guidance indicates that “…in formal arrangements among States an event should be considered to be reportable if there is the potential for, or actual occurrence of, a release of radioactive material which might transcend or has transcended an international boundary and which could be of a radiological safety significance.”

145.
Other IAEA–prepared documents that could be of significance to preparing for and responding to accidents or incidents involving transport of radioactive material include Refs. [14, 15 and 16].

EXPERIENCE, EVALUATIONS AND APPRAISALS

Experience in Transport of INF and HLW

146.
It is estimated that between 20 and 40 million packages of radioactive material are transported each year throughout the world.  Very few of these shipments are, have been or will be shipments of INF or HLW.  On an ad-hoc basis, the IAEA Secretariat surveyed shippers of these materials during 1999 and 2000.  Based on that survey, it has been estimated that between 73,000 and 98,000 metric tons of heavy metal (a measure of the contents of irradiated nuclear fuel and HLW) have been transported worldwide [17].  These shipments have taken place over approximately the last 40 years, spanning all versions of the IAEA Transport Regulations, by all modes of transport (air, road, rail and sea), and in an estimated 24,000 to 43,000 packages.  While these numbers are incomplete and based on an informal survey of knowledgeable national experts, they do illustrate the magnitude of transport that have taken place around the world, involving at least 14 countries.  BNFL reports that over 40 years, it alone has transported these materials more than 16 million miles safely
, including 4.5 million miles by sea
.  The IAEA Secretariat reports that "…there has been no known accident of incident involving the transport of these materials that has led to the injury or death of a person as a result of the radioactive nature of the cargo…"  Thus, it would appear that the large number of shipments that have been made and the absence of any significant consequences from radiological releases from Type B packages demonstrate the effectiveness of the packages.

Evaluations of Package Performance

147.
As a measure of the efficacy of the IAEA Transport Regulations, the IAEA Secretariat and some Member States have studied the frequency and nature of accidents and incidents.  This information provides insight into the accident conditions that are being encountered in transport and provide statistical information that is useful in preparing accurate risk assessments.  While accident experience is not a complete measure of future performance, it assists in establishing a basis for analysis of the risks associated with transport.

148.
The IAEA Secretariat has canvassed Member States in order to collect information about worldwide experience in the transport of radioactive materials.  A compilation of information [18] was published in 1997 that presented the information collected during the period 1984-1993.  Unfortunately, the data received from Member States were not sufficiently consistent to draw statistically valid trends on frequencies or overall conclusions, but the information provides some insight into the nature of the events that were reported.  There were 13 reported events involving Type B packages where information was reported on the occurrence or non-occurrence of radiological effects.  In 12 of these cases, no radiological effects were reported and in one case radiological effects were reported (Table 53 in the report).  The radiological event involved an improperly assembled package containing sealed irradiation sources that resulted in elevated radiation levels emanating from the package, but no release of contents.

149.
Experience in the United States (reported separately from the information collection described above) has similarly shown that Type B packages provide a level of protection that has precluded the release of contents, even under accident conditions [19].  During the 1971-1996 period, it was reported that there were 388 transportation accidents, 98 involving Type B packages and that there were no releases of radioactive contents from the Type B packages.

150.
In addition to these studies considering the experience with the application of the Regulations, consideration has been given for a number of years to the question as to whether or not the Type B performance requirements as specified in the Regulations [1] provide a sufficiently high level of safety; whether a more severe, as yet un-experienced accident could result in significant failure of a Type B package.  National regulatory authorities, research institutes, and the IAEA Secretariat have all attempted to address this issue.  A large number of technical studies have been published addressing various aspects of the Type B performance requirements and the resulting levels of safety provided.  These studies have illustrated the rigorous nature of the requirements and the resulting high level of safety.  A number of these have focused on numerical risk assessments, which will not be addressed here.  Others have focused on actual testing of packages in real world environments, often at levels in excess of those required for design certification by the Regulations.  A few of these “real world” test programmes are briefly described below, which were often directed toward answering a question such as "what happens to radioactive material packages in real world accidents, since these may occur at speeds and with fire conditions greater than the regulatory tests?"

151.
The technical answer to such a question is that real world accidents, while they may appear spectacular, usually result in less damage to a package than the regulatory tests.  The regulatory tests require that the impact, thermal and immersion forces be applied to the packages in the most damaging way and in a specified sequence.  This results in a very severe cumulative effect on the package structure.  In real world accidents, this has never occurred and is highly unlikely.  Crushing of conveyances, rotation and displacement of the equipment involved, sliding, etc attenuate impact forces.  Thermal forces are mitigated by the location of the package (especially an INF or HLW package since it is very heavy and following an impact it could be expected to be lying on a horizontal surface where the fire is not as fully engulfing as the regulatory test), intervening structure which will shield or absorb heat, the moving nature of a fire as it consumes available fuel, the tendency to have low oxygen availability in the center of large fires which thus reduce thermal input, etc.  Despite these technical and real considerations, there have always been questions about how the regulatory tests compare to real world severe accidents.
152.
To address these concerns, Germany, the United Kingdom, and the United States (and other countries) have independently conducted full-scale tests of irradiated fuel packages under severe real world conditions.  Some of the tests were designed to determine the validity of the analytical and scale model predictions used for package design and approval while all were intended to provide evidence of package performance capabilities under severe accident environments.

United States

153.
The US Atomic Energy Agency (AEC, the predecessor organization to the current Department of Energy (DOE)) sponsored full-scale tests at Sandia National Laboratories to demonstrate irradiated fuel package performance during high-speed accidents and long duration fires
. The tests included:

(a) a 74-ton irradiated fuel package on its railcar was crashed into a 690 ton compacted earth-backed concrete barrier at 81 mph;

(b) the rail irradiated fuel package was then exposed to a 90 minute pool fire test;

(c) a 22-ton highway irradiated fuel package on its highway tractor-trailer was crashed into the same barrier at 60 mph, and, since its integrity was still intact was crashed a second time (using a separate, undamaged truck conveyance) at 81 mph; and

(d) a 25-ton highway irradiated fuel package was placed across a rail grade crossing and impacted broadside by a locomotive at 81 mph.

The maximum speed that any freight train is allowed to travel in the US is 80 mph, while in practice irradiated fuel shipments use much lower speeds.  

154.
Figures 9 and 10 illustrate the results of some of these tests.

155.
In all cases during these tests in the United States the packages maintained their containment integrity and the rail irradiated fuel package maintained its shielding integrity until near the end of the fire test when some melting and release of the lead shielding occurred
.  If this melting and release of lead shielding had occurred during an actual shipment, it would have resulted in an increased radiation level at the location of the shielding loss, but would not have released any radioactive material.

Germany

156.
Tests were conducted by the Bundesanstalt für Materialforschung und –prüfung (BAM) that evaluated an irradiated fuel package against the explosion of a railcar containing liquefied petroleum gas [20].  The abstract of the published paper states: "On 27 April 1999 a fire test was performed with a 45 m3 rail tank car partially filled with 10 m3 pressurised liquid propane. A CASTOR THTR/AVR [a commercial irradiated fuel package model designation] spent fuel transport cask was positioned beside the propane tank as to suffer maximum damage from any explosion. About 17 min after fire ignition the propane tank ruptured.  This resulted in a BLEVE [boiling liquid expanding vapor explosion] with an expanding fireball, heat radiation, explosion overpressure, and tank fragments projected towards the cask.  This imposed severe mechanical and thermal impacts directly onto the CASTOR cask, moving it 7 m[eters] from its original position.  This involved rotation of the cask with the lid end travelling 10 m[eters] before it crashed into the ground.  Post-test investigations of the CASTOR cask demonstrated that no loss of leaktightness or containment and shielding integrity occurred."

[image: image12.jpg]



Fig. 9. Photograph of the flask and debris of the conveyance after
 impacting massive concrete wall at 81 mph.

157.
The flask experienced 17 minutes of fire exposure, which was followed by the effects of the BLEVE, which included exposure to the BLEVE fireball, heat radiation, overpressure and impact by major fragments of the liquid gas tank container.

158.

Figures 11 and 12 illustrate some of the results of these tests.

United Kingdom

159.
A 1984 demonstration in the United Kingdom involved the crash of a 140 tonne locomotive pulling two passenger cars into an irradiated fuel flask positioned on an overturned rail car so that the locomotive directly impacted the package in its most vulnerable position (the seal face on the lid).  The remotely driven train, traveling at 100 mph crashed into the package, demolishing the locomotive and throwing the package some distance from the impact location.  The irradiated fuel package was pressurized prior to the test and post-test pressure checks showed that it had maintained its integrity.  The demonstration was well publicized and seems to have captured the fancy of some railroad aficionados as some of the remains of the locomotive (which was demolished) are now housed at the National Railway Museum in York.  Fig. 13 illustrates some of the results of this test.
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Fig. 10.  Photograph of the flask and impact-damaged railcar immersed in pool fire.
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Fig. 11.  Photograph of BLEVE involving a pressurized liquid propane tank 
and a CASTOR flask.
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Fig. 12.  Photograph of CASTOR flask after BLEVE, where the flask containment system 
was not impaired.
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Fig. 13.  Photograph of flask after impact by locomotive traveling 
100 mph in the United Kingdom.

160.
Video clips of the US and UK tests can be viewed online at:

http://www.ymp.gov/video .

161.
Videos and photos of the US and German tests can be viewed at:

http://www.sandia.gov/tp/SAFE_RAM/SEVERITY.HTM .

The IAEA Co-ordinated Research Project on Accidents during Maritime Transport of Radioactive Material

162.
In light of developments in the mid-1990s, the Standing Advisory Group on the Safe Transport of Radioactive Material (the original IAEA transport safety senior advisory committee that has since been succeeded by the Transport Safety Standards Committee) recommended at its 9th meeting that the IAEA initiate a Coordinated Research Project (CRP) to develop information on accident severities at sea.  It was felt that this information could be useful to the IAEA/IMO/UNEP Joint Working Group (the group responsible for developing the INF Code) and for use in the IAEA Transport Regulations review process. 

163.
A CRP was established to examine the severity, probability and risk of accidents in the maritime transport of radioactive material.  Five countries participated in this CRP: France, Germany, Japan, the United States of America, and the United Kingdom.  The CRP addressed:
· accident probabilities, locations, types, environments, and severities
· historical impacts of accidents

· structural and thermal environments

· response of ships and flasks in accidents

· corrosion and release of contents

· probabilistic safety analyses

· estimated environmental impacts

164.

The CRP compiled information from existing studies and performed new investigations in order to develop an up-to-date and technically based examination of the safety of maritime transport, particularly the carriage of INF material.  The report of the CRP [21] also contains 7 annexes that provide information on the individual research projects that each of the participating organizations performed.

165.

An example of the extent of work undertaken in this study is illustrated by the numerical assessment of the behaviour of an INF Code 3 ship with INF or HLW flasks on board being struck by another ship.  The results of this analysis were summarized as follows: the “calculations showed that the largest crush force that might be applied to a RAM {radioactive material} flask during a collision is comparable to the inertial forces experienced by RAM flasks during the regulatory impact test.  They also showed that if impact or crush forces are applied to the flask, the forces will be relieved by …. collapse of ship structures after the flask is pushed up against the far hull of the ship or a ship bulkhead.  The forces will be relieved …ultimately by collapse of ship structures because the massive and robust nature of flask designs means that RAM flasks are much harder to deform than cargo or ship structure.”  

166.

Figures 14 and 15 illustrate the results of these analyses.  Fig. 14 shows the finite element structure used in the ship impact analysis.  Fig. 15 shows the computer–generated assessment of the results of the two ships colliding where the RAM flask has penetrated through the far side of the ship structure, without major damage to the flask.

167.
The CRP took a comprehensive approach to examining the safety, potential consequences, and risks of the shipments of INF materials (i.e. INF, HLW and plutonium). The following quotation is the summary from section 8.9 of the CRP report.

“...the principal technical conclusions of this CRP are:

“Ship collisions depend on ship traffic density and thus on the region of the ocean in which a ship is sailing. Traffic density does not affect the frequency of ship fires. However, the chance of a fire during a voyage increases directly with voyage distance or sailing time.
“Ship collisions and ship fires are infrequent events; most ship collisions and ship fires will not subject a RAM [radioactive material] transport package on the ship to any mechanical or thermal loads [i.e., forces]; the chance that a ship collision or a ship fire will subject a RAM transport package to loads that might fail the package is very small.

“If a ship collision subjects a RAM flask to crush forces, the magnitude of these forces will be less than or at most comparable to the inertial forces experienced by the flask during the regulatory certification impact test.
“Ship collisions are unlikely to damage a RAM flask, because collision forces will be relieved by collapse of ship structures, not flask structures.

Fig. 14.  Typical finite element model used for analyzing ship collission






Fig. 15.  Graphical representation of flask being pushed through 
far side ship structure by striking ship

“Ship fires are not likely to start in the RAM hold. If a fire starts elsewhere on the ship, its spread to the RAM hold is not likely. Even if a fire spreads to the RAM hold, the lack of fuel or air will usually prevent the fire from burning hot enough and long enough in the RAM hold to cause the release of radioactive material from a RAM flask or, given flask failure due to a preceding collision, to significantly increase the release of radioactivity from the failed flask.

“Heat fluxes from small creeping fires which do not engulf the RAM hold are unlikely to exceed the heat fluxes [i.e., heat flow] developed by the regulatory test fire for flask certification.

“Most radioactive material released to the interior of a RAM flask as a result of an accident will deposit on interior flask surfaces; therefore, flask retention fractions [fraction of contents retained in the flask] are large and flask-to-environment release fractions are small.

“Should a ship collision or fire lead to the sinking of a RAM transport ship and thus loss of a RAM flask into the ocean, recovery of the flask is likely if loss occurs on the continental shelf. If this flask is not recovered, the rate of release of radioactive material from the flask into ocean waters will be so slow that the radiation doses received by people who consume marine foods contaminated as a result of the accident will be negligible compared to background doses.

“If a RAM transport ship, while in port or sailing in coastal waters, is involved in a severe collision that initiates a severe fire, the largest amounts of radioactive material that might be released to the atmosphere as a result of the accident would cause individual radiation exposures well below background.
“Consequently, since the probabilities of severe ship collisions and severe ship fires are small and since the individual radiation doses that might result in the event of such collisions or fires are smaller than normal background doses, the risks posed by maritime transport of highly radioactive material such as irradiated nuclear fuel, vitrified high level waste and mixed oxide fuel in Type B packages are very small."

168.
In addition, part of the study considered the unlikely situation where an INF or HLW flask was lost into either the deep ocean (at a depth of 2500 m) or shallow seas (at a depth of 200).  Both cases assumed the loss occurred off the northeast shore of Japan).  In both cases of loss of such a package, it was assumed that no action was taken to recover the lost package.  The release of radioactivity from the package into the seas was modeled in a conservative fashion; many of the phenomena that could reduce release and dispersal were assumed to not be present.  In addition, “the maximum calculated surface concentrations of radionuclides were then used as input to a marine food pathway model …, which in turn provided doses for individuals whose diet followed a Japanese market basket developed by the Nuclear Safety Committee of Japan and who ate only maximally contaminated marine foods that had become contaminated due to the hypothetical loss of the package into the ocean.”  

169.
This study provided estimates of exposure to the maximally exposed individual where it was assumed that all seafood ingested by the individual in the critical group is contaminated.  The estimates are shown in Table VI.

	Table VI.  Estimates of “maximally exposed individual dose’ resulting from the loss of an INF or a HLW Flask into the ocean

	

Nuclear material
	

Quantity
	
Accident location
	
Submergence depth of flask
	‘Maximally exposed individual dose’ (mSv/a)

	Irradiated nuclear fuel (INF), 
Normal burnup
	1 flask: 7 PWR assemblies
	Near shore 
	200 m
	4.1 E-04
(i.e. 0.00041)

	Irradiated nuclear fuel (INF), 
High burnup
	1 flask: 12 PWR assemblies
	Near shore
	200 m
	2.3 E-03
(i.e. 0.0023)

	High level waste (HLW)
	1 flask: 28 canisters
	Near shore
	200 m
	4.1 E-04
(i.e. 0.00041)

	High level waste (HLW)
	1 flask: 28 canisters
	At sea
	2500 m
	4.7 E-09*

	*  4.7 E-09 is 0.0000000047


170.
The maximally exposed individual from loss of a flask of INF or HLW into the sea (that is not recovered) is therefore estimated to receive doses that range between 4.7 E-09 and 
2.3 E-03 mSv/a.  This compares with an average exposure resulting from normal and manmade sources of 2.7 mSv/a
.  Thus, the maximum exposure from this unlikely scenario is only about 0.1 percent of the average annual exposure from natural and artificial sources.

171.
In conclusion, the report of the CRP states that “illustrative consequence analyses indicated that neither the loss of a flask into the ocean nor the release of radioactive material to the atmosphere as the result of a severe ship collision that initiates a severe fire are likely to subject exposed individuals to radiation doses that are significant by comparison to normal background doses.  Thus, the CRP concluded that the risks of transporting RAM [radioactive material], for example irradiated nuclear fuel and VHLW, in Type B packages, are very small.”

Appraisal of State’s Application of Regulations

172.
On 25 September 1998 the IAEA’s General Conference, which meets annually to discuss questions or matters within the scope of the IARA Statute or relating to the powers and functions of any organs provided for in the Statute, may make recommendations on any such questions or matters, adopted resolution GC(42)/RES/13 on the Safety of Transport of Radioactive Materials. In adopting that resolution the General Conference recognized that compliance with regulations that take account of the IAEA Transport Regulations [1] is providing a high level of safety during the transport of radioactive material. In addition, it requested the IAEA’s Secretariat to provide for the application of the Transport Regulations by, inter alia, providing a service for carrying out, at the request of any State, an appraisal of the implementation of the Transport Regulations by that State.

173.
In response to this direction the Director General of the IAEA offered the requested Transport Safety Appraisal Service (TranSAS) to all States in letter J1.01.Circ, dated 10 December 1998. The first TranSAS was undertaken and completed at the request of Slovenia in 1999. A report on the results of that appraisal was published and released for general distribution in the early fall of 1999. Requests had been received by the IAEA by September 2002 from five additional States for these appraisals (from Brazil, Turkey, the United Kingdom (UK), Panama and France). The appraisal for Brazil was completed and the documentation of the results initiated in April 2002, and the appraisal for the UK, which is documented in this report, was undertaken in June 2002.

174.
The objective of a TranSAS is to assist the requesting Member State in evaluating and, as necessary, improving its radioactive material (Class 7) transport safety regulatory programme by providing:

· An appraisal of the State’s transport safety regulatory practices with respect to the requirements of the Transport Regulations and related international standards and guidelines; and

· Recommendations, as appropriate, in areas in which the State’s transport safety regulatory programme may be improved.

175.
Table VII summarizes the status of actions taken on requests for TranSAS as of January 2003.

	Table VII.  Status of TranSAS Mission Requests

	Member State
	Request for Mission
	Pre-Mission
	Mission
	Report

	Slovenia
	1999
	1999
	Involved 3 experts 

Completed June 1999


	Report issued Sept. 1999 as
IAEA/NSRW/TRANSAS/99/01

Report to be reissued as 
IAEA Safety Standards Applications – TranSAS-1

	Brazil
	2000
	2000
	Involved 5 experts

Completed April 2002
	to be issued as 
IAEA Safety Standards Applications – TranSAS-2

	Turkey
	2000
	2001
	Planned for March 2003

	UK
	2001
	2001
	Involved 11 experts and 3 observers

Completed June 2002
	Printed and released for distribution, early September 2002 as 
IAEA Safety Standards Applications – TranSAS-3

	Panama
	2002
	2002
	Planned for mid-2003

	France
	2002  
	Not yet planned


176.
The following summarizes the experience with and findings of the TranSAS of the UK to more fully illustrate the TranSAS process.  The appraisal for the UK is selected for review since the document of that appraisal is complete, but more importantly because this is the state that has responsibility for the operation of ships carrying INF and HLW through the Caribbean.

177.
On 6 July 2001 the Ambassador and Permanent Representative of the UK of Great Britain and Northern Ireland to the IAEA requested the IAEA to organize and conduct a transport safety appraisal in the UK.  In response, discussions on this request were held in London during July 2001, and a visit was undertaken by two IAEA staff members to the UK in December 2001 to organize and agree the details of the appraisal. It was agreed that the requested appraisal would address the implementation of the Transport Regulations for all relevant transport activities in the UK, both domestically and internationally, for all modes of transport, but with a special emphasis on maritime transport. Following careful planning, a team of experts was assembled and the appraisal was convened in the UK between 9 and 21 June 2002.  The appraisal report was completed and published in early September 2002 [7].
178.
The scope of the UK appraisal, as established during the preliminary visit, was that:

“The UK TranSAS Mission shall address all modes of transport (road, rail, maritime and air) with an emphasis on maritime transport, and shall consider all relevant aspects of the regulation of the transport of radioactive material in the UK with regard to the requirements specified in the IAEA Regulations for the Safe Transport of Radioactive Material and other relevant international regulatory documents (e.g. the model regulations of the UN Committee of Experts and the regulatory documents of the international modal organizations). Neither physical protection nor legal liability, which are not component parts of transport safety, will be addressed in this TranSAS Mission”.

179.
Specific activities for the UK transport safety appraisal were agreed during the preliminary visit, which are fully documented in the appraisal report [7].

180.
The appraisal team consisted of 14 individuals
: 11 experts from five States (Brazil, Japan, New Zealand, Spain and the United States of America) and three international organizations (the IAEA, International Civil Aviation Organization (ICAO) and International Maritime Organization (IMO)), and three observers, two from Latin America (Argentina and Peru) and one from Europe (Turkey). The appraisal team members all represented the competent authorities of States, other regulatory bodies of States or staff members of international dangerous goods regulatory bodies. 

181.
The expertise represented by this team was very broad and included experience in package design, package testing, regulatory reviews, compliance assurance, inspections and enforcement, the development of regulations, radiation protection, quality control and quality management, modal and intermodal applications and operations, maritime transport and port management, and air transport.

182.
The appraisal was based upon international regulatory documents. Key amongst those is the IAEA Transport Regulations [1].  In addition to providing the Transport Regulations, the IAEA also issues various guidance documents [11, 22–24].  This suite of documents provides a sound basis for competent authorities in States to regulate the transport of radioactive material.  The Transport Regulations have a foundation, from a radiation protection standpoint, in the IAEA’s Safety Fundamentals document on Radiation Protection and the Safety of Radiation Sources [25] and the International Basic Safety Standards for Protection against Ionizing Radiation and for the Safety of Radiation Sources (the BSS) [26].  Finally, a key document for the application of transport regulations in a State is the IAEA’s Legal and Governmental Infrastructure for Nuclear Radiation, Radioactive Waste and Transport Safety [27], which discusses in detail the legislative and governmental responsibilities of a State and the responsibilities, functions, organization and activities of a regulatory body.

183.
These IAEA documents all serve as a basis for appraising radioactive material transport regulatory activities. However, it must be recognized that these documents are not backed by the rule of law, that they are generally not mandatory for a State and that they are advisory in nature.  Thus, as explained earlier, the modal regulatory documents – including the IMO IMDG Code [2] and IMO INF Code [6] – served as key documents backing the appraisal.  Other documents used that relate to sea transport were the Guidelines for Developing Shipboard Emergency Plans for Ships Carrying Materials Subject to the INF Code [28], the IMO International Safety Management (ISM) Code [29], the International Convention for the Safety of Life at Sea (SOLAS) [12] and the United Nations Convention on the Law of the Sea (UNCLOS) [30].  The IMO has periodically published a detailed set of emergency management schedules (EmS) on emergency preparedness. It has spent the past few years working to completely upgrade the EmS (in part in co-operation with the IAEA for Class 7 material), and the new EmS will be published shortly as an annex to the forthcoming update to the IMO IMDG Code.  These documents served, inter alia, as the basis for the appraisal in the UK.

184.
The appraisal provided, for each area considered, a background discussion, a basis for any finding (tied to an international regulatory requirement or recommendation) and the finding (or findings). The findings were structured as follows:

· Recommendation: an area or regulatory item for which current practice needs specific corrective attention. It can be, but need not necessarily be, an indication of shortcomings either in the national statutory legislative and regulatory regime or in the methods of fulfilling their requirements.

· Suggestion: an area or regulatory item for which changes to a current practice could lead to improvement. It should stimulate the regulatory body’s management and staff to consider ways and means of enhancing performance.

· Good practice: an area or regulatory item for which current practice goes well above the norm. It has to be superior enough to be worth bringing to the attention of other nuclear regulatory bodies as a model in the general drive for excellence.

185.
The recommendations, suggestions and good practices identified during the appraisal of transport safety in the UK are provided at Attachment 5.

186.
In summary, the appraisal of the safety of the transport of radioactive material in the UK considered multiple aspects of transport, including transport by all modes (i.e. road, rail, sea and air); the intermodal exchange of packages (i.e. road–rail, road–air and rail–sea); the design approval, manufacture, operation and maintenance of packages; inspection and enforcement activities; and planning and responding to emergencies.  By commissioning this international appraisal of its radioactive material transport regulatory programme the appraisal team felt the UK had demonstrated a commendable openness with regard to this vital regulatory activity.  The findings of the appraisal each have a basis in international standards and/or regulatory documents as documented in detail in appraisal report [7].  The appraisal showed that the regulatory framework in the UK for the transport of radioactive material is well developed; that the UK is committed to a sound safety culture in its transport regulations; that, in general, the regulation of this transport is handled well; and that the competent authority and the other involved regulatory bodies should be commended for their efforts. In all of these areas, and in other associated areas, the appraisal found much to praise. Specifically, the appraisal did not find any issues that were safety critical although – as could be expected – there were a number of areas identified in which improvements could be made. The appraisal resulted in three recommendations and 21 suggestions; it also identified 15 areas of good practice that can serve as a model for other transport competent authorities to emulate. The good practices identified in the maritime and air transport operational areas are especially noteworthy.

OAS QUESTIONS ON SECURITY IN TRANSPORT

187.
As noted at the beginning of this document, the OAS has posed a number of questions to the IAEA regarding the Study on Defense and Security Planning for Small Island State to Adequately Respond to an Incident or a Terrorist Attack on Nuclear Waste-bearing Ships Crossing the Caribbean Sea.  The following repeats those questions, and – based, inter alia, on the foregoing – provides some preliminary, unofficial answers developed by Mr. J. Eastman of the OAS which were then partially supplemented by the consultant provided by the IAEA (R. Pope).

	Q1.
What threats and risks exist with the transshipment of nuclear waste through the Caribbean Sea? What are the options for the reduction of any identified risks?


188.
The risks from accidents involving the transport of these materials have been shown by studies and experience to be very low.  More specifically, to the knowledge of the IAEA staff, there have been no known deaths or serious injuries resulting from the radioactive nature of cargo being carried by all modes throughout the world.  In the development of the requirements set forth in the IAEA Transport Regulations [1] the nature of the cargo, the package design test requirements and acceptance requirements following exposure to these tests, and actual experience with transport and risk assessments for all modes have been considered throughout the evolution of the Regulations.
189.
Regarding the options for reducing any identified risks, especially those associated with intentional acts of man for terrorist purposes, it is further noted that the United Nations Economic Commission of Europe (UNECE), IMO, International Civil Aviation Organization (ICAO) and IAEA are all working toward the timely development of security requirements for the transport of radioactive material.  OAS members are encouraged to participate in this process.  However, it must be noted that it is primarily the responsibility of the state to define potential threat scenarios and to prepare to respond appropriately.  Should an individual or group desire to utilize radioactive material (or other dangerous goods) for undertaking a malicious act in the Caribbean area, or any other area, the likelihood of them selecting the highly protected and difficult to breach shipments of INF or HLW is viewed as being low since there are many other sources of dangerous goods including other radioactive material  that could provide their threat material while being easier to obtain and disturb.
190.
In addition, it is noted that, to the best of our knowledge and information, international experts, including PAHO, widely recognize that “…under normal circumstances, the transshipment of nuclear waste poses no hazards since utmost precaution is always taken to make sure that the nuclear material is properly shielded and that the possibility of contamination is negligible”
.  PAHO went on to state that “As far as PAHO is aware, the safety record of nuclear waste transportation has been excellent.  We are not aware of any problems that have occurred affecting health.”
191.
Taking into account the safety record and the state of the art of the security features that are implemented in all stages of the process, as well as cost-benefit analyses of a terrorist attack to a ship carrying nuclear waste through the Caribbean, it is concluded that a minimum risk can be associated with this activity.
192.
Nevertheless, whether a particular society considers that this “minimum” level of risk is bearable or not, and the opportunity cost involved in its decision (for example taking into consideration the potentially higher level of risk associated with the shipment of oil or liquefied petroleum gases), is mainly a political decision of a sovereign country and is therefore an issue that should be dealt with by the appropriate authorities at that level. 
193.
Being such a delicate and important issue, nuclear waste transportation safety should reflect the spirit of AG/RES. 1640 (XXIX-O/99), which urges member states to actively implement the cooperation program in the Plan of Action of the Third Western Hemispheric Ministerial Meeting on Transportation on maritime and air carriage of nuclear and other hazardous wastes”.
194.
It is suggested that such an important issue should be part of the agenda of “The Western Hemisphere Transport Initiative (WHTI)”, that is part of the Summit of the Americas process. WHTI’s objective is “to provide a forum for convergence and cooperation among the Ministries Responsible for Transportation of the Summit of the Americas countries. The WHTI derives its action program from the Priority Action Areas and other directives mutually agreed-upon by the Ministers Responsible for Transportation of the Summit of the Americas countries”
. 
195.
The priorities set out by the Third Western Hemisphere Transportation Ministerial Declaration, adopted in New Orleans on December 16, 1998 are also noted as follows:

“To facilitate increased Western Hemisphere trade, tourism, and business travel, and to develop integrated transportation infrastructure and systems that build upon the ongoing work of regional transport institutions, we intend to intensify ongoing efforts in order to achieve the following objectives:

“1. Integrate air, land, and sea transportation policies and practices both across modes and between countries in the Western Hemisphere, through improved planning in the development and maintenance of transportation infrastructure, the linking of regional and subregional transportation institutions and systems, and the sharing of information on "best practices" in utilizing traditional and innovative financing mechanisms. We recognize that both physical and human infrastructure are critical to realizing our vision for the integration of the Western Hemisphere transportation system of the 21st century, and we pledge to share and transfer transportation knowledge and technology, and to create a cadre of the most advanced and technically capable transportation sector planners and workers by providing technical assistance and training opportunities.

“2. Improve transportation safety and security, and reduce transportation-related fatalities and injuries through the implementation of agreed regulatory standards, implementation of proven behavioral counter-measures, and the coordination of air, land and sea safety and security measures among countries of the Western Hemisphere.

“3. Enhance efforts among member countries to prevent transportation-related disasters and environmental incidents and to improve the response to transportation-related disasters and environmental incidents when they do occur.

“4. Establish better linkages among transportation information networks by improving transportation information exchange and dissemination among countries of the Western Hemisphere, including information linking transportation and health data that reflect the docial and financial consequences of increased traffic. We recognize that, in order to make the best decisions regarding the planning, development and efficient management of regional and subregional transportation systems, countries and regional transport institutions must base these decisions on the most up-to-date and comprehensive information regarding freight and passenger movements within the Western Hemisphere.

“5. Improve linkages in transportation technology and cooperation among countries of the region in the use of those technologies in national, subregional, and regional transportation systems in order to improve the operation, efficiency and safety of those systems, to reduce transportation congestion and costs, and deal successfully with the transportation computing challenges presented by the year 2000”.
	Q2.
What has been the safety record in the transportation of nuclear waste?  If the records indicate deficiencies, how can the records be improved?


196.
The record of transport of highly active radioactive materials associated with both the front-end and the back-end of the nuclear fuel cycle including INF and HLW has been excellent, both worldwide and within the Caribbean Sea.  It has been estimated that between 73,000 and 98,000 metric tons of heavy metal have been transported worldwide as INF and HLW [17].  These shipments have taken place over approximately the last 40 years, spanning all versions of the IAEA Transport Regulations, by all modes of transport (air, road, rail and sea), and in an estimated 24,000 to 43,000 packages.  While it has been noted that these numbers are incomplete and based on an informal survey of knowledgeable national experts, they do illustrate the magnitude of transport that has been safely undertaken around the world.

197.
BNFL reports that over 40
 years, it alone has safely transported these materials more than 16 million miles, including 4.5 million miles by sea
.

198. The issue of safety in transport, specifically relating to the issue of an accident, the record does not show a deficiency in the regulatory controls used for transporting these materials.  However, regulatory authorities should continue to work diligently in ensuring consignors and carriers transport in accordance with the requirements of the regulations.  

199. With regard to the issue of security in transport, specifically trying to protect against malicious acts, has taken on a greater importance and OAS States are encouraged to work closely with the involved UN organizations in developing recommendations for security in transport.

	Q3.
What international legal Instruments are relevant to this issue?


200.
A large number of legal instruments apply to the transport of radioactive material in general and to the sea transport of INF and HLW specifically.  A recent study by the IAEA (GOV/1998/17 []) identified the following numbers of binding international agreements that directly or indirectly apply to the safe transport of radioactive materials:

· 21 worldwide instruments in force;

· 5 worldwide instruments that have been prepared but are not yet in force; and,

· 22 regional instruments in force.
Many of these have been listed and discussed in the preceding including, inter alia:

· The IAEA Regulations for the Safe Transport of Radioactive Material S

· Supportive documents as outlined in Fig. 4 above.

· United Nations Recommendations on the Transport of Dangerous Goods – Model Regulations.

· For maritime transport of dangerous goods – 

iv. The International Convention for the Safety of Life at Sea and three protocols (London 1974) and recent actions taken by the IMO

v. the International Maritime Organization (IMO) International Maritime Dangerous Goods Code mandatory by 1 January 2004.

vi. The Code for the Safe Carriage of Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive Wastes in Flasks on board Ships (the INF Code).
· For air transport of dangerous goods – 

i. The Convention on International Civil Aviation – Annex 18.  

ii. The International Civil Aviation Authority (ICAO) Technical Instructions for the Transport of Dangerous Goods by Air mandatory.

· Regional agreements for road, rail and inland waterway that are not specifically relevant to the present set of issues.

· The Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management
· The Code of Practice on the International Transboundary Movement of Radioactive Waste
· The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal, 1989, as supplemented by decisions adopted by the Conference of the Parties in 1992, 1994 and 1995
· The Convention on the Physical Protection of Nuclear Material – promulgated in Vienna on 3 March 1980

· Recommendations on the Physical Protection of Nuclear Material and Nuclear Facilities, INFCIRC/225
· The Convention on Early Notification of a Nuclear Accident – promulgated in Vienna on 26 September 1986
· The Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency – promulgated in Vienna on 26 September 1986
· For liability
i. The Convention on Third Party Liability in the Field of Nuclear Energy – promulgated in Paris on 29 July 1960
ii. The Convention on Civil Liability for Nuclear Damage – promulgated in Vienna on 21 May 1963
iii. The Joint Protocol Relating to the Application of the Vienna Convention and the Paris Convention – promulgated in Vienna on 21 September 1988
iv. The Convention on Supplementary Compensation for Nuclear Damage – promulgated in Vienna on 12 September 1997
v. The Protocol to Amend the Vienna Convention on Civil Liability for Nuclear Damage – promulgated in Vienna on 12 September 1997
vi. The Convention on the Liability of Operators of Nuclear Ships – promulgated in Brussels on 25 May 1962
vii. The Convention Relating to Civil Liability in the Field of Maritime Carriage of Nuclear Material – promulgated in Brussels on 17 December 1971
viii. The Convention on Civil Liability for Damage Resulting from Activities Dangerous for the Environment – promulgated in Lugano on 21 June 1993
201.
Instruments specific to the Latin American/Caribbean Region
· The Transboundary movement of hazardous waste in the Region of Central America– promulgated in Panama on 11 December 1992
· The Convention for the Protection and Development of the Marine Environment of the Wider Caribbean Region– promulgated in Cartagena de Indias on 30 March 1986
· The Joint Declaration concerning Radioactive Waste Transportation, Agency for the Prohibition of Nuclear Weapons in Latin America and the Caribbean. – promulgated in Mexico City on 5 February 1998
202.
In addition, a number of the references cited in this study apply including, inter alia:

· The IAEA document, Physical Protection of Nuclear Material and Nuclear Facilities, INFCIRC/225/Rev.4.

· The IAEA document, Guidelines on Reportable Events, Integrated Planning and Information Exchange in a Transboundary Release of Radioactive Material, INFCIRC/321.

· The IAEA document, Preparedness and Response for a Nuclear or Radiological Emergency, Safety Standards Series No. GS-R-2.

· The IAEA document, Emergency Notification and Assistance – Technical Operations Manual, EPR-ENATOM (2002).

· The IAEA document, Radiation Protection and the Safety of Radiation Sources, Safety Series No. 120.

· The IAEA (and other organizations) document, International Basic Safety Standards for Protection against Ionizing Radiation and for the Safety of Radiation Sources, Safety Series No. 115.

· The IAEA document, Legal and Governmental Infrastructure for Nuclear Radiation, Radioactive Waste and Transport Safety, Safety Standards Series No. GS-R-1.

· The IMO document, Guidelines for Developing Shipboard Emergency Plans for Ships Carrying Materials Subject to the INF Code.

· The IMO ISM Code — International Safety Management Code and Revised Guidelines on Implementation of the ISM Code.

	Q4.
Does the International Atomic Energy Agency have an Emergency Response System that includes the Caribbean States?  If so, what should OAS do for the development, maintenance, coordination and evaluation of such system?


203.
The IAEA is depository of two key conventions, (a) Convention on Early Notification of a Nuclear Accident which was adopted by the IAEA General Conference at its special session, 24-26 September 1986, was opened for signature at Vienna on 26 September 1986 and at New York on 6 October 1986, and entered into force on 27 October 1986; and the Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency which was adopted by the General Conference at its special session, 24-26 September 1986, and was opened for signature at Vienna on 26 September 1986 and at New York on 6 October 1986, and which entered into force on February 26, 1987.  

204.
All states, whether members of the IAEA or not, or whether parties to the Convention or not, are covered by the Convention on Notification.  In contrast, Member States of the IAEA are covered by the Convention on Assistance; however, some assistance funding may be provided even to non-Member States in the event of an emergency.
205.
The Convention on Assistance requires that States Parties cooperate among themselves and with the IAEA to facilitate prompt assistance in the event of a nuclear accident or radiological emergency to minimize its consequences and to protect life, property and the environment from the effects of radioactive releases. The IAEA is charged with using its best endeavours to promote, facilitate and support the cooperation between the States Parties.
206.
In the event of a nuclear accident or radiological emergency, the IAEA’s functions are to make available to a state party to the Convention on Assistance, or to a Member State requesting assistance
, appropriate resources for the purpose of conducting an initial assessment of the accident or emergency; transmit requests for assistance and relevant information to States Parties that may possess the necessary resources; offer its good offices to the States Parties or Member States; liaise with relevant international organizations to obtain and exchange relevant information; and co-ordinate the assistance at the international level that becomes available.
207.
Also, the IAEA Safety Standards Series No. TS-G-1.2 “Planning and Preparing for Emergency Response to Transport Accidents Involving Radioactive Material”, indicates that

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

These actions can include drills and exercises to define weaknesses in emergency response capabilities and assist in correcting those weaknesses.
208.
Notwithstanding the above, the offices of the Secretary General of the OAS encourage further analysis and research by the countries that are not members, for example, of the IAEA, on whether to (a) become participating members of the IAEA and/or (b) join the various Conventions mentioned before, which could further multilateral measures for cooperation.
209.
Specifically, with regard to development, maintenance and coordination in the region of a system for notifying and responding to emergencies, the IAEA Emergency Response Unit encourages each Member State to identify its applicable competent authority(ies) and specific contact points in advance to the IAEA Emergency Response Unit (ERU).  With regard to evaluation in the region of a system for notifying and responding to emergencies, the states in the region might consider planning and performing a reasonable scenario-based table-top exercise and requesting support of the IAEA Emergency Response Unit (ERU) in evaluating the exercise.  However, it is noted that this will need to be planned well in advance, and any request for assistance from the IAEA made with sufficient time to allow the ERU to respond with its limited personnel resources.

	Q5.
What cooperative, multilateral measures exist to prevent, mitigate, and respond to a potential incident or terrorist attack on nuclear waste bearing ships? What steps can the Caribbean States take to enhance their preparedness and that of the region?


210.
As mentioned by PAHO:
· “The Joint Radiation Emergency Management Plan of the International Organizations, the Inter-Agency Committee on Response to Nuclear Accidents, and the Inter-Agency Committee on Radiation Safety, of which PAHO/WHO is a member, are the cooperative and multilateral forms that exist to prevent, prepare, and respond to potential incident or terrorist attack.”
· “The Caribbean States, whether they are Member States of the IAEA or not, are covered, since in the Joint Radiation Emergency Management Plan they are members of PAHO/WHO.  Since PAHO is a specialized agency of the Organization of American States (OAS), we will be sure to liase with the OAS to apprise them of the activities carried out within the Plan and receive their input on all the health issues that concern the Caribbean states”.
211.
The states concerned should evaluate and implement the recommendations in applicable IAEA and IMO emergency response documents such as those documented above, including TS-G-1.2 [11] and GS-R-2 [27].  To facilitate emergency management activities, states not parties to the Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency and the Convention on Early Notification of a Nuclear Accident should consider becoming parties to these conventions.  Similarly, states not members of the IAEA might consider becoming members thereof.
	Q6.
What sources of expertise, training, and funding are available for the Caribbean States to potential or terrorist attack on nuclear waste bearing ships? Are training programs available to Caribbean personnel in order for them to measure and respond to a potential incident or terrorist attack on nuclear waste-bearing ships crossing the Caribbean?


212.
As noted that, even while the chances of suffering a terrorist attack are quite low, the fact remains that an attack on a shipment of radioactive material is still possible, whether it be a sea shipment of INF or HLW, or – for example – an air shipment of radiopharmaceuticals.  Indeed, diversion of any significant source of radioactive material, such as a source used for industrial purposes, might be incorporated with explosive material to cause the threat of, or the actual dispersion of, the material with the intent to create chaos and terror or to even contaminate people or the environment.  Therefore the issue should be given the appropriate political priority. 

213.
The IAEA has an activity that is working to develop additional security requirements for the transport of radioactive material, and the United Nations Committee of Experts for the Transport of Dangerous Goods has already acted, specifying recommendations on security for all dangerous goods including radioactive material.

214.
The OAS member states, through multilateral organizations, should work to ensure that appropriate disaster and emergency preparedness plans are in place.
215.
Several sources of expertise can be brought to bear for preparedness in the case of natural or man-made disasters.  One of the main roles of the public health system of any country is to be prepared for mass casualties from any cause and of any kind.  A disaster preparedness team or structure in each country should include a National Emergency Agency – with clearly assigned responsibilities (e.g., see Refs. [11, 27]) – so that if a national emergency should occur, there will be an immediate assessment of needs and a plan of action, as well as the capacity to take immediate appropriate political decisions.  
216.
Although another valuable source of information and expertise is the Inter-American Committee Against Terrorism (CICTE), CICTE is a source of training and contingency planning for member states. Member states are encouraged to engage CICTE and draw upon its expertise.

217.
Finally, it is noted that in this particular case, the Ministers of Transportation have agreed to some priorities and action areas that are relevant to the study. The Third Western Hemisphere Transportation Ministerial Declaration determined that, inter alia:

“Plan3. Disaster Response Plan: Recognizing that weather-related or other destruction of essential transportation infrastructure hampers post-disaster relief efforts and that the rebuilding of such infrastructure is key to the economic recovery of countries in the region which experience such disasters, we agree to develop a Western Hemisphere Transportation Disaster Response Plan to more effectively respond subregionally and regionally to weather-related and other disasters.
“Plan 4. Compendium on Safety and Incident Response Best Practices: To more quickly and effectively respond to transportation-related safety and environmental incidents, we agree to prepare a compendium of country responses and best practices that deal with transportation-related safety or environmental incidents, and policies that address the environmental, health, and safety consequences of increased motorization and other forms of transportation development.
218.
Recognizing the need to take into account and protect the fragile marine environment worldwide, including certain areas of the Western hemisphere, steps should be taken to evaluate whether international standards are being complied with for the maritime and air carriage of all dangerous goods, including radioactive material and – if problems are identified in this area – necessary steps should be taken to ensure adherence to these standards.  In furtherance of the call at the Santiago Summit to engage in discussions to develop a cooperation program addressing maritime and air transport of nuclear and other hazardous wastes, the following actions might be considered by the OAS:

· international maritime and air carriers should be encouraged to fully comply with IMO, ICAO and IAEA standards of safety and security intended to govern the transport of such goods; 

· consultations with other transporting nations could be undertaken to discuss concerns and increase mutual understanding; and 

· regional discussions on progress achieved and further actions needed should continue.

219.
Recognizing that accidents can happen, the IAEA focuses on establishing safety standards and working to assist in their application at the international and Member State level.  The standards are imposed through international modal organizations such as the IMO, and their application is facilitated through information exchange, education and training, and appraisals.  These efforts are undertaken with a goal of minimizing the likelihood of the occurrence of a significant transport-related emergency.  The IAEA and other UN organizations are working to enhance recommended security requirements.  The existing and developing security requirements focus on deterring potential, intentional malevolent acts.  In addition, the IAEA can provide expertise to assist in responding to radiological emergencies, irrespective of their source.  It is in this sense that we encourage the IAEA and the OAS Member States to assist the Caribbean countries’ participation in the IAEA Security Conference of July 2003, so that there is an appropriate representation of their interests on this meeting.

220.
Finally, we strongly recommend that the appropriate priority and attention is given to the recent decision taken by the OAS Member States at the Second High Level Meeting on the issues related to this study:

· that they are aware that the small island states and other coastal states of the Hemisphere are deeply concerned about the possible threats posed to their economic and maritime environment should a ship transporting hazardous waste, in particular nuclear waste, have an accident or be the target of a terrorist attack while transiting the Caribbean Sea;.

· that the Special Conference on Security take into account the conclusions of this High-Level Meeting with respect to the transshipment of nuclear waste through the Caribbean Sea; and

· that closer cooperation will be needed to implement findings agreed at the 1998 Transportation Ministerial, active participation at the July, 2003 IAEA Conference on the Safety of Transport of Radioactive Material, and to work together towards the continued strengthening of international standards regarding the maritime transport of potentially hazardous materials, including petroleum and radioactive materials. 
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APPENDIX I
AG/RES. 1886 (XXXII-O/02)
SPECIAL SECURITY CONCERNS OF SMALL ISLAND STATES OF THE CARIBBEAN
(Adopted at the fourth plenary session held on June 4, 2002)  
THE GENERAL ASSEMBLY,  

HAVING SEEN the Annual Report of the Permanent Council (AG/doc.4059/02), in particular the section on the matters entrusted to the Committee on Hemispheric Security;  
RECALLING its resolutions “Special Security Concerns of Small Island States” [AG/RES. 1497 (XXVII-O/97), AG/RES. 1567 (XXVIII-O/98), AG/RES. 1640 (XXIX-O/99)], and [AG/RES. 1802 (XXXI-O/01)], and “Promotion of Security in the Small Island States” [AG/RES. 1410 (XXVI-O/96)];  
REITERATING:

That the security of small island states has peculiar characteristics which render these states specially vulnerable and susceptible to risks and threats of a multidimensional and trans-national nature, involving political, economic, social, health, environmental, and geographic factors;   


That these security threats assume great significance in the security agenda of small island states because of the size of these states, their openness, and their limited capacity to manage these threats;  


That there is a pressing need for a more effective management mechanism to assist the small island states in dealing with such multidimensional and trans-national threats to their security in a co-ordinated and co-operative manner;  


That high-level meetings on the special security concerns of small island states contribute to confidence- and security-building in the Hemisphere; and  


That the security threats experienced by the small island states also affect, to varying degrees, other states of the Hemisphere;  

MINDFUL of the potential negative impact of acts of terrorism on the stability and security of all states in the Hemisphere, particularly in the small and vulnerable island states; 
AWARE that the small island states are deeply concerned about the possible threats posed to the economies and maritime environment of small island states should a ship transporting toxic nuclear waste have an accident or be the target of a terrorist attack while transiting the Caribbean Sea and other sea-lanes of communication in the Hemisphere;  

RECOGNIZING that multilateral co-operation, through the pooling of finite national resources and capacities, is the most effective approach for responding to and managing the predominant trans-national and multidimensional security threats and concerns of the small island states in the Hemisphere;  

RECALLING:  


The support expressed by the Heads of State and Government at the Third Summit of the Americas (Quebec City, April 2001) for the efforts of the small island developing states to address their special security concerns, and of the recognition accorded to the multidimensional nature of security for the smallest and most vulnerable states in the Hemisphere; and  


That at the Third Summit of the Americas, the Heads of State and Government mandated the holding of a Special Conference on Security; and  
CONSIDERING:

That the special security concerns of the small island states have an integral place in the security agenda of the entire Hemisphere and will therefore be considered at this Special Conference; and  


That member states have repeatedly demonstrated their willingness to dialogue and cooperate on security matters and that there is, in the Hemisphere, an enhanced atmosphere of confidence and transparency,  
RESOLVES: 
1.
To convene the Second High-Level Meeting on the Special Security Concerns of Small Island States with a view to:  
a.
identifying and discussing the special security threats and concerns of the small island states in the Hemisphere;  

b.
considering appropriate multilateral strategies to address these threats and concerns in an effective and coordinated  manner; and 

c.
adopting a management model or better coordinating approaches through which these special security threats and concerns of small island states can be appropriately and adequately addressed. 

2.
To instruct the Permanent Council to formalize the site, agenda, and date of the Second High-Level Meeting with a view to holding it prior to the Special Conference on Security, and to carry out the other necessary preparations for conducting the said meeting, including the preparation of a draft security management model or recommendations for better coordinating approaches to be presented for consideration and adoption at the said High-Level Meeting. 
3.
To instruct the Permanent Council to remain seized of the issues which impact the security of small island states. 
4.
To instruct the Permanent Council:  
a.
To discuss the concerns of the small island states regarding the transhipment of nuclear waste through the Caribbean Sea;
b.
To evaluate the potential threat posed by such transhipment through the Caribbean Sea; and   
c.
To consider conducting a study, to be undertaken under the coordination of the Secretary General, on defence and security planning for small island states in order to adequately respond to an incident or a terrorist attack on nuclear waste-bearing ships crossing the Caribbean Sea.  For this purpose, the Secretary General shall invite the relevant regional, hemispheric and international organizations and institutions.   
5.
To request the Permanent Council to transmit the conclusions and recommendations of the Second High-Level Meeting to the preparatory body of the Special Conference on Security as a contribution to the preparations for that Conference. 
6.
To instruct the General Secretariat to provide the necessary technical and secretariat resources for the preparation and holding of the said High-Level Meeting, within the funds allocated in the program-budget and other resources.   
7.
To request the Secretary General to continue to support the efforts of the small island states to address their security concerns, including raising public awareness of these concerns.   
8.
To request the Secretary General to transmit this resolution to other interested multilateral institutions, including the Association of Caribbean States, the Caribbean Community, the United Nations, the United Nations Development Programme, the Economic Commission for Latin America and the Caribbean, the Central American Integration System, and the British Commonwealth.   
9.
To request the Secretary General to report to the General Assembly at its thirty-third regular session on the implementation of this resolution.   
10.
To request the Permanent Council to report to the General Assembly at its thirty-third regular session on the implementation of this resolution. 
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OTHER BUSINESS

Transport and Security

     Transmitted by the expert from the United Kingdom, the European Commission, Namibia and AISE

Background
1. The co-sponsors refer to the discussions during the July session of the Sub-Committee of Experts on the Transport of Dangerous Goods concerning the security of dangerous goods in transport and to the papers that were submitted by the Secretariat (2002/56), the United States of America (INF.19) and the United Kingdom (INF.53).

2. Several delegations expressed the wish that measures related to the security of the transport of dangerous goods be harmonised at international level and considered that, in the absence of other relevant international instruments, they should become a subset of the transport safety regulations which could be addressed to governments and international organisations through the UN Model Regulations on the Transport of Dangerous Goods.

3. The United Kingdom was given the task of leading an e-mail correspondence working group to develop suitable multi-modal proposals for inclusion in the Model Regulations to be discussed at the December 2002 session of the Sub-Committee, based on the draft European Commission measures identified in paper INF 53. The United Kingdom wrote on 18 July to all participants in the Sub-Committee (voting and non-voting Members, UNSAs, IGOs and NGOs) inviting them to nominate a focal point if they wished to contribute to the Working Group. Those offering to participate in the Working Group are listed in Annex 1.  A first draft of possible proposals was produced by the United Kingdom and distributed on 8 August for comment no later than 28 August. It was recognised by all participants that this was a very demanding deadline for such an important topic, particularly over what for many is a traditional holiday period, but was unavoidable if a paper was to be submitted to the Secretariat for translation by the due date of 6 September.

4. The proposed text was based on that presented to the Sub-Committee in July as an Annex to the United Kingdom’s INF paper 53. This in turn reflects current draft European Commission action points for land transport, subsequently endorsed by the G8 group as a suitable basis for international provisions. These were amplified to produce multi-modal provisions. In doing so, regard was paid to other work currently undertaken in ICAO, IMO and European rail transport to address security measures (not specifically in transporting dangerous goods) to seek to ensure that they would not conflict with current or proposed mode specific provisions. 

5. Comments were received by the UK by the due date from Canada, Germany, Netherlands, Norway, Portugal, Spain, Sweden, USA, Namibia, New Zealand, Switzerland, ICAO, European Commission, AISE, DGAC, CEFIC, FIATA, IATA, IRU and UIC. These were considered carefully by the United Kingdom and a re-draft of the proposals, taking into account those comments so far as possible, was circulated on 30 August for final comment by 5 September.

6. The expert from the United Kingdom wishes to place on record his gratitude to those who made such efforts to contribute positively to this work in such difficult circumstances. It should be recognised, however, that the proposals made below cannot be represented as a consensus view of a Working Group. They should be seen as a synthesis of ideas on which Working Group participants will no doubt wish to elaborate further. Nevertheless, the co-sponsors believe that the proposals represent a sound basis for addressing this difficult subject and are sufficiently well developed to merit adoption by the Sub-Committee this December. 

Justification

7. Some Working Group participants queried the need for a complete raft of measures when the risk of terrorist acts was assessed to be very low in their countries or where a cost benefit analysis had apparently not been undertaken. Others were concerned about the level of costs of compliance to industry or the cost of application and enforcement to competent authorities. International terrorism is not new and regrettably many countries have some experience of it. But September 11th. changed some of the assumptions over the degree of moral constraint shown by terrorists and their desire for self-protection and escape. It follows that governments must review their response approach. Security precautions will have a cost, but the cost of terrorism should also be borne in mind. Regrettably, the United Kingdom has direct experience of the costs, running into hundreds of millions of Euros, of even a moderate scale explosive device detonated in the heart of a city, to say nothing of the cost in loss of life and human suffering. In the view of the co-sponsors the consequences of one successful abuse of the global supply chain for terrorist purposes may far outweigh the cost and disruption of taking anticipatory, preventative measures. Security precautions cannot guarantee the prevention of future terrorist atrocities, but it must make sound economic, as well as social, sense to identify and pursue effective and with the potential to cause mass casualties or mass destruction or environmental damage. It is partly the results of those risk analyses that have convinced the United Kingdom of the need for prompt action in this area. The question of who should bear the costs of improving security can be answered by saying “all of us”. As we are all customers of global distribution networks, of dangerous goods or any other commodity, any costs absorbed into the supply chain will be passed on to us, proportionate security precautions, which can substantially reduce the risks. It will, of course, be for individual competent authorities to determine the level, and resourcing, of enforcement activity that is appropriate, perhaps commensurate with the level of threat at the time.
8. The United Kingdom has undertaken a risk analysis for a number of scenarios involving the transport of dangerous goods as consumers, in the end through increased prices. In most cases the distribution cost is such a small component of the retail price of consumer goods that we are unlikely to notice much difference from the introduction of improved security measures. It should also be recognised that a number of the measures now proposed are already existing good practice in industry.
9. The Sub-Committee agreed to consider suitable multi-modal provisions during its December session. These are presented as a consolidated new Chapter – Chapter 1.4 – in order that users can readily identify them. Some limited cross-referencing from other parts of the Model Regulations may be necessary, but this has been kept to a minimum. The alternative would have been to include provisions in more specific parts. For example training provisions could go to Chapter 1.3, whilst draft regulation 1.4.6 might have been located in Chapter 5.4. Other provisions may have no immediately identifiable ‘home’. On balance, almost all Working Group participants agreed that a new Chapter was appropriate. The draft text of Chapter 1.4 remains as faithful as possible to existing UN text and has avoided introducing new terms needing further definition. Existing wording has been replicated wherever possible.

10. Table 1 is intended to be an indicative list of dangerous goods that might need particular consideration. In preparing this list, consideration has been given to the need to make it clear and simple to use, simple to enforce and restricted to those substances and articles in those quantities that have the potential to cause mass casualties or mass destruction. Inevitably such a list could be the subject of considerable debate and, ideally, risk assessment. However, most members of the Working Group were willing to accept the current list as proposed, at least as an interim starting point, in order to enable agreement to be reached in the current biennium to provide a harmonised international approach.
11. More importantly, there was divergent opinion on whether the proposed measures as a whole should be applied to the transport of all dangerous goods above limited quantity thresholds, to only those dangerous goods shown in the indicative list or even to given quantities per transport unit of dangerous in limited quantities. On the basis of the majority comments received, the current proposal seeks to address application of most security measures only to those high hazard level dangerous goods identified in the Table. There are some simple measures, however, that should apply readily to all dangerous goods.
12. Finally, it was recognised during the July Sub-Committee session that some of the measures in the Annex to INF 53 were relevant to land transport only and might be considered by the Sub-Committee during the next biennium. However, having regard to the fact that no global international land transport body exists which might readily accommodate measures for the security of dangerous goods in transport and the need for the world community to address such matters with a degree of urgency, the United Kingdom prepared possible suitable text for inclusion in Chapter 7.2 – Modal Provisions – of the Model Regulations on the same basis as draft Chapter 1.4. Views were fairly evenly split, with a small majority wishing to adopt modal provisions in the Model Regulations now and others wishing to revert to the subject in the next biennium. The current proposal retains those modal provisions, as amended by suggestions from the Working Group, in order that the Sub-Committee can decide whether to adopt now or hold over to the next biennium. 

Proposal 

13.
The co-sponsors propose the adoption of the following new Chapter 1.4 in Part 1 of the Model Regulations:

CHAPTER 1.4

SECURITY PROVISIONS
Introductory notes

NOTE 1: This Chapter provides requirements intended to address the security of dangerous goods in transport in all modes. [It should be noted that other mode specific security provisions may be found in Chapter 7.2.]

NOTE 2:. For the purposes of this Chapter security means measures or precautions to be taken to minimise theft or mis-use of dangerous goods which may endanger persons or property.

1.4.1 All persons engaged in the transport of dangerous goods shall consider security requirements for the transport of dangerous goods commensurate with their responsibilities.

1.4.2 Competent authorities shall keep a register of all carriers of particularly sensitive dangerous goods indicated in Table 1.

1.4.3 Security Plans
1.4.3.1 Carriers, consignors and others (including infrastructure managers) engaged in the transport of dangerous goods indicated in Table 1 shall adopt a security plan that addresses at least the elements specified in 1.4.3.2.

1.4.3.2 Elements of a security plan shall comprise at least all of the following:

(a) specific allocation of responsibilities for security to appropriately senior, competent and qualified persons;

(b) records of dangerous goods transported and associated security risk assessments;

(c) security risk assessments of current operations, including inter-modal transfer, temporary transit storage, handling and distribution;

(d) clear statements of measures, including training, policies (including response to higher threat situations, employee verification etc.), operating practices (e.g. choice/use of routes where known, access to dangerous goods in temporary storage etc.), equipment and resources which are to be used to reduce security risks;

(e) effective and up to date contingency plans for reporting and dealing with security incidents;

(f) procedures for the audit and testing of contingency plans.

 Carriers, consignors and consignees shall co-operate with each other and with appropriate authorities to exchange threat information, apply appropriate security measures and respond to security incidents.

1.4.4 Security Training 

1.4.4.1 The training specified for individuals in 1.3.2 (a), (b) or (c) shall also include elements of security awareness.

1.4.4.2 Security awareness training shall address the nature of security risks, recognising security risks and methods to address and reduce such risks. It shall include awareness of security plans commensurate with individuals responsibilities and their part in implementing security plans in the event of a security incident. 

1.4.4.3 Such training shall be provided or verified upon employment in a position involving dangerous goods transport and shall be periodically supplemented with retraining as deemed appropriate by the competent authority.

1.4.5 Carriers, consignors and others engaged in the transport of dangerous goods indicated in Table 1 shall carry out appropriate background checks (including criminal records where possible) before employing new staff. Identity documents, employment references and certificates of professional competence shall be verified.

1.4.6 Carriers, consignors and others engaged in the transport of dangerous goods, indicated in Table 1, shall take steps to ensure the appropriate security of written and electronic data relating to those goods. Such steps shall not preclude providing transport documentation required by Chapter 5.4 of the Model Regulations.

1.4.7 Carriers, consignors and others engaged in the transport of dangerous goods indicated in Table 1 shall have in place procedures for individuals to report suspicious activity to the appropriate authorities.

1.4.8 Carriers and consignors of dangerous goods indicated in Table 1 shall consider security risks when determining the choice of transport route, taking into account potential risks in densely populated areas, vulnerable sea-lanes, harbours, airports, bridges, tunnels and temporary stopping areas.

1.4.9 Transit sites, such as airside warehouses, marshalling yards and other temporary storage areas shall be properly secured, well lit and, where possible, not be accessible to the general public.

1.4.10 Consignors shall only offer dangerous goods indicated in Table 1 to carriers that have been appropriately identified. 

Table 1

PARTICULARLY SENSITIVE DANGEROUS GOODS 

Particularly sensitive dangerous goods are those that have been identified as having the potential for mis-use in a terrorist incident and which may, as a result, produce mass casualties or mass destruction. These include:

Class 1, Division 1.1 explosives

Class 1, Division 1.2 explosives

Class 1, Division 1.3 explosives

Class 1, Division 1.5 explosives in bulk

Division 2.1 flammable gases (excluding aerosols)

Division 2.3 toxic gases

Class 3 flammable liquids in Packing Group I and II in bulk

Division 4.1 desensitised explosives 

Division 4.1 self-reactive substances of Packing Group I and Packing Group II in bulk

Division 5.1oxidizing substances Packing Group I and Packing Group II in bulk

Division 5.1, all ammonium nitrate fertilisers

Division 5.2, substances subject to temperature control

Division 6.1, toxic substances Packing Group I and Packing Group II in bulk

Division 6.2, infectious substances of risk group 4 [Category A] in any quantity

Class 7, radioactive material in quantities greater than A1 or A2 in Type B and Type C packagings r
Class 8, corrosive substances Packing Groups I and II with toxic or flammable subsidiary risk

NOTE 1: ‘in bulk’ means transported in portable tanks or in bulk containers or as otherwise defined in modal provisions
NOTE 2: in this Table, all reference to dangerous goods shall mean dangerous goods in quantities above those specified in Column 7 of the Dangerous Goods List in Chapter 3.2.
CONSEQUENTIAL AMENDMENTS

Amend 1.3.1 as follows:

Add second sentence to read “Training requirements specific to security of dangerous goods in Chapter 1.4.4 shall also be addressed.”

14.
The co-sponsors further propose the adoption of the following new section 7.2.4 in Chapter 7.2 in Part 7 of the Model Regulations:

PART 7

CHAPTER 7.2

7.2.4
Security provisions for transport by road, rail and inland waterway

NOTE: These provisions are in addition to those applicable to all modes of transport as provided in Chapter 1.4.

Crews of road vehicles, trains and inland waterway craft transporting dangerous goods shall carry with them identification cards, vocational training certificates or other means of identification, which includes their photograph, during transport.

APPENDIX III
Extracts from INFCIRC225 (Rev.4) [3]
The Physical Protection of Nuclear Material and Nuclear Facilities 
INFCIRC/225/Rev.4
(Corrected)
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INTRODUCTION 

1.1 Principles of physical protection are realized through administrative and technical measures, including physical barriers. The measures for the physical protection of nuclear material in use and storage and during transport, and of nuclear facilities presented herein are recommended for use by States as required in their physical protection systems. These measures are based on the state of the art in physical protection hardware and systems and on the types of nuclear material and nuclear facilities. 

1.2 It is essential that this document be reviewed and updated periodically to reflect advances made both in physical protection systems and nuclear technology. 

1.3 In implementing these recommendations, States are encouraged to cooperate and consult, and to exchange information on physical protection techniques and practices, either directly or through international organizations. States should aid each other in physical protection, and particularly in the recovery of nuclear material, in cases where such aid is requested. 

1.4 The Convention on the Physical Protection of Nuclear Material (INFCIRC/274 Rev.1) obligates parties to: 

- 
make specific arrangements and meet defined standards of physical protection for international shipments of nuclear material; 

- 
co-operate in the recovery and protection of stolen nuclear material; 

- 
make as criminal offences specified acts to misuse or threats to misuse nuclear materials to harm the public; and 

- 
prosecute or extradite those accused of committing such acts. 

The Convention also promotes international co-operation in the exchange of physical protection information. 

1.5 States should inform each other, either directly or through the International Atomic Energy Agency, of appropriate points of contact for matters related to the physical protection of nuclear material and nuclear facilities. 

DEFINITIONS 

2.1.   ASSESSMENT:
The determination by a guard or an electronic system of the cause of an alarm and the extent of the threat.

2.2.   CENTRAL ALARM STATION:
An installation which provides for the complete and continuous alarm monitoring, assessment and communications with guards, facility management and the response force.

2.3.   DEFENCE IN DEPTH: 

A concept used to design physical protection systems that requires an adversary to overcome or circumvent multiple obstacles, either similar or diverse, in order to achieve his objective.

2.4.   DESIGN BASIS THREAT: 

The attributes and characteristics of potential insider and/or external adversaries, who might attempt unauthorized removal of nuclear material or sabotage, against which a physical protection system is designed and evaluated.

2.5.   GUARD: 

A person who is entrusted with responsibility for patrolling, monitoring, assessing, escorting individuals or transport, controlling access and/or providing initial response.

2.6.   INNER AREA: 

An area inside a protected area where Category I nuclear material is used and/or stored.

2.7.   INTRUSION DETECTION: 

Detection of an intruder by a guard or by a system comprising of a sensor(s), transmission medium and control panel to annunciate an alarm.

2.8.   PATROL: 

A function carried out by guards to inspect elements of physical protection at regular or irregular intervals.

2.9.   PHYSICAL BARRIER: 

A fence or wall or a similar impediment which provides penetration delay and complements access control.

2.10.   PROTECTED AREA: 

An area under surveillance, containing Category I or II nuclear material, and/or vital areas surrounded by a physical barrier.

2.11.   RESPONSE FORCES: 

Persons, on-site or off-site who are armed and appropriately equipped and trained to counter an attempted unauthorized removal of nuclear material or an act of sabotage.

2.12.   SABOTAGE: 

Any deliberate act directed against a nuclear facility or nuclear material in use, storage or transport which could directly or indirectly endanger the health and safety of personnel, the public and the environment by exposure to radiation or release of radioactive substances.

2.13.   SECURITY SURVEY: 

A detailed examination, made by the State s competent authority, of proposed physical protection measures in order to evaluate them for approval.

2.14.   TRANSPORT: 

International or domestic carriage of nuclear material by any means of transportation beginning with the departure from a facility of the shipper and ending with the arrival at a facility of the receiver.

2.15.   TRANSPORT CONTROL CENTRE: 

An installation which provides for the continuous monitoring of vehicle location and security status and for communication with the transport vehicle, its guards, the response forces and the shipper/receiver.
2.16.   UNAUTHORIZED REMOVAL: 

The theft or other unlawful taking of nuclear material.

2.17.   VITAL AREA: 

An area inside a protected area containing equipment, systems or devices, or nuclear material, the sabotage of which could directly or indirectly lead to unacceptable radiological consequences.

Categorization of Nuclear Material 

5.1.   Basis for Concern 

5.1.1.   In determining the level of physical protection to be implemented for nuclear materials in use and storage or during transport account should be taken of the possibility that the unauthorized removal of plutonium, highly enriched uranium or uranium-233 could lead to the construction of a nuclear explosive device by a technically competent group. 

5.2.   Categorization 
5.2.1.   The primary factor for determining the physical protection measures against unauthorized removal of nuclear material is the nuclear material itself, categorized in accordance with the following table which gives a categorization of the different types of nuclear material and with the considerations given below. 

NOTE: This table is not to be used or interpreted independently of the text of the entire document. 

TABLE: Categorization of Nuclear Material
	Material
	Form
	Category I
	Category II
	Category IIIc

	 1.Plutoniuma
	 Unirradiatedb
	 2 kg or more
	 Less than 2 kg but more than 500 g
	 500 g or less but more than 15 g

	 2.Uranium-235
	 Unirradiatedb
-  uranium enriched to 20% 235 U or more 

- uranium enriched to 10% 235U but less than 20% 235U 

- uranium enriched above natural, but less than 10% 235U
	 5 kg or more
	 Less than 5 kg but more than 1 kg
10 kg or more
	 1 kg or less but more than 15g
Less than 10kg but more than 1 kg
10 kg or more

	 3. Uranium-233
	 Unirradiatedb
	2 kg or more
	 Less than 2 kg but more than 500 g
	 500 g or less but more than 15 g

	 4. Irradiated Fuel (The categorization of irradiated fuel in the table is based on international transport considerations. The State may assign a different category for domestic use, storage, and transport taking all relevant factors into account.)
	       
	       
	 Depleted or natural uranium, thorium or low-enriched fuel(less than 10% fissile content)d/e
	       


	a      
	All plutonium except that with isotopic concentration exceeding 80 % in plutonium-238.

	b      
	Material not irradiated in a reactor or material irradiated in a reactor but with a radiation level equal to or less than 1 Gy/hr (100 rad/hr) at one meter unshielded.

	c      
	Quantities not falling in Category III and natural uranium, depleted uranium and thorium should be protected at least in accordance with prudent management practice.

	d      
	Although this level of protection is recommended, it would be open to States, upon evaluation of the specific circumstances, to assign a different category of physical protection.

	e      
	Other fuel which by virtue of its original fissile material content is classified as Category I or II before irradiation may be reduced one category level while the radiation level from the fuel exceeds 1 Gy/hr (100 rad/hr) at one meter unshielded.


5.2.2.   This categorization should be based on the potential risk of the material being used for a nuclear explosive device, which itself depends on: the type of material, e.g. plutonium, uranium; isotopic composition, i.e. content of fissile isotopes; physical and chemical form; degree of dilution; radiation level; and quantity. For example: 

a. The protection of nuclear material with a radiation level that exceeds 1 Gy/hr (100 rad/hr) at one meter unshielded, which is classified as Category I or II, may be reduced one category level below that determined by the fissile content of the material; and 

b. Nuclear material that is in a form that is no longer usable for any nuclear activity, minimizes environmental dispersal and is practicably irrecoverable, may be protected in accordance with prudent management practices. 

5.2.3.   In determining the levels of physical protection in a facility, which may consist of several buildings, it is possible that the State's competent authority may identify part of the facility which contains material of a different category and which is therefore protected at a different level than the rest of the facility. Conversely, consideration may need to be given to adding together the total amount of material contained in a number of buildings to determine the appropriate protection arrangements for this group of buildings. 

Requirements for Physical Protection Against Unauthorized Removal of Nuclear Material in Use and Storage 

6.1.   General 

6.1.1.   The concept of physical protection is one which requires a designed mixture of hardware (security devices), procedures (including the organization of guards and the performance of their duties) and facility design (including layout). The level of the physical protection measures should be specifically designed to take into account the nuclear material or nuclear facility and the State's design basis threat. Emergency procedures should be prepared to counter effectively the State's design basis threat. 

6.1.2.   Achievement of the objectives of the physical protection system should be assisted by: 

a. Taking into account physical protection of nuclear material in the design of the facility as early as possible; 

b. Limiting access to nuclear material or facilities to a minimum number of individuals. To accomplish this aim the State s competent authority should validate the operator s designation of protected areas, and inner areas. In designating such areas, the operator should give consideration to the plant safety design, the location of the plant and the design basis threat. Access to these areas should be limited and controlled; and 

c. Requiring predetermination of the trustworthiness of all individuals permitted unescorted access to nuclear material or facilities. 

6.1.3.   Potential conflicting requirements, resulting from safety and physical protection considerations, should be carefully analyzed to ensure that they do not jeopardize nuclear safety, including during emergency conditions. 

6.2.   Requirements for Category I Nuclear Material 

6.2.1.   Category I nuclear material should be used or stored only within an inner area or inner areas, located in a protected area. The ceiling, walls and floor of inner areas should provide penetration delay against unauthorized removal of nuclear material. 
6.2.2.   Access to and the number of access points into the protected area and inner areas should be kept to the minimum necessary. Persons authorized unescorted access to the protected area or inner areas should be limited to persons whose trustworthiness has been determined. Persons whose trustworthiness has not been determined such as temporary repair, service or construction workers and visitors should be escorted 
by a person authorized unescorted access. The identity of all persons entering such areas should be verified and they should be issued with appropriately registered passes or badges. 

6.2.3.   All persons and packages entering or leaving inner areas should be subject to search to prevent the unauthorized removal of nuclear material. Instruments for the detection of nuclear material and metals can be used for such searches. 

6.2.4.   Entry of private motor vehicles into protected areas should be strictly minimized and limited to designated parking areas. All vehicles entering and leaving the protected area should be subject to search. Private motor vehicles should be prohibited access to inner areas. 

6.2.5.   Whenever persons are present in inner areas, those areas should be under constant surveillance. The surveillance can be effected by mutual observation between two or more co-workers (e.g. two-man rule). 

6.2.6.   All employees should be informed at least annually of the importance of effective physical protection measures and be trained in their implementation as appropriate. 

6.2.7.   Every nuclear material handler should be required to conform to procedures for transferring custody of the nuclear material to the succeeding handler. Additionally, nuclear material handlers should endeavor to ascertain on reporting for duty that no interference with or unauthorized removal of nuclear material has taken place, and report to a senior authority whenever they have reason to suspect that a discrepancy exists. 

6.2.8.   A record should be kept of all persons having access to or possession of keys or key-cards concerned with the containment or storage of nuclear material. Arrangements should be made for: 

(a) The checking and custody of keys or key-cards, particularly to minimize the possibility of duplication; 

(b) The changing of combination settings at suitable intervals; and 

(c) The changing of locks, keys, or combinations whenever there is evidence or suspicion that they have been compromised. 

6.2.9.   Movements of nuclear material within the inner area and the protected area should be the responsibility of the operator who should apply all prudent and necessary physical protection measures. Movements out of or between two protected areas should be treated in full compliance with the requirements for nuclear material during transport, after taking account of prevailing conditions. 

6.2.10.   Intrusion detection should be performed at the physical barrier surrounding the protected area and timely assessment should be carried out. Clear areas should be provided on both sides of the physical barrier with illumination sufficient for assessment. To protect against unauthorized access or malevolent acts, special attention should be paid to all points of potential access. The perimeter of the protected area should normally consist of a physical barrier in addition to and outside the building walls. In cases where the walls of a building are of a specially solid construction, these walls may be designated as being the perimeter of the protected area under conditions specified by a security survey. 

6.2.11.   Inner areas should be so arranged that the number of entries and exits is minimized (ideally only one). All emergency exits should be fitted with intrusion detection sensors. Other points of potential access should be appropriately secured and alarmed . Inner areas should not be sited close to public thoroughfares. 

6.2.12.    Storage areas should be of the "strong room" type in design and should be located within an inner area. They should be continuously locked and alarms activated when not occupied. The issuing of keys or key-cards should be closely controlled and keys or key-cards should remain within the protected area. Access to storage should be strictly limited to assigned persons and to others only when under their escort. Where nuclear material is held in an unmanned work area, e.g., overnight, specially authorized procedures should be used to protect the nuclear material. Intrusion detection and assessment or patrols can satisfy this requirement. 

6.2.13.   All intrusion detection sensors should annunciate and be recorded in a continuously staffed central alarm station to provide for monitoring and assessment of alarms, initiation of response and communication with the guards, facility management and, response force. The central alarm station should normally be located in the protected area unless its function will be more effectively performed in another area nearby. The central alarm station should be hardened so that its functions can continue in the presence of the design basis threat. 

6.2.14.   A 24-hour guarding service should be provided. The guard force or the central alarm station personnel should report at scheduled intervals to the off-site response forces during non-working hours. Guards should be trained and adequately equipped for their function in accordance with national laws and regulations. When guards are not armed, compensating measures should be applied. The objective should be the arrival of adequately armed response forces in time to counter armed attacks and prevent the unauthorized removal of nuclear material. 

6.2.15.   Patrols of the protected area should be provided. 

6.2.16.    Dedicated, tamper-indicating transmission systems and independent power supplies, should be provided between the intrusion detection sensors and the central alarm station. Alarms generated by intrusion detection sensors should be promptly assessed and appropriate action taken. 

6.2.17.   Dedicated, redundant and diverse transmission systems for two-way voice communication between the central alarm station and the response force should be provided for activities involving detection, assessment and response. Also, dedicated two-way voice communication should be provided between guards and the central alarm station. 

6.2.18.   Emergency plans of action should be prepared to counter effectively any attempted unauthorized removal of nuclear material. Such plans should provide for the training of guards and response forces in their actions in case of an emergency. They should also provide for appropriate response by guards or response forces to attempted intrusion into the protected area and inner areas. The close co-ordination between guards and response forces should be regularly exercised. In addition, other facility personnel should be trained and prepared to act in full co-ordination with the guards, response forces and safety response teams for implementation of emergency plans. 

6.2.19.    Arrangements should be made to ensure that during emergency evacuation conditions (including exercises) unauthorized removal of nuclear material does not occur. 

6.2.20.   Evaluations of the overall implemented physical protection system, procedures and the timely response of the guards and response forces should be conducted at least annually by the operator to determine their reliability and effectiveness. 

6.2.21.   Operators should regularly test intrusion detection, assessment and communications systems as well as other physical protection functions to determine their continued operability. When deficiencies are identified, corrective actions should be taken as soon as possible. 

6.3.   Requirements for Category II Nuclear Material 

6.3.1.   Category II nuclear material should be used or stored only within a protected area. 

6.3.2.   Access to and the number of access points into the protected area should be kept to the minimum necessary. Persons authorized unescorted access to the protected area should be limited to persons whose trustworthiness has been determined. Persons whose trustworthiness has not been determined such as temporary repair, service or construction workers and visitors should be escorted by a person authorized unescorted access. The identity of all persons entering such areas should be verified and they should be issued with appropriately registered passes or badges. 

6.3.3.   Vehicles, persons and packages entering or leaving the protected area should be subject to search. 

6.3.4.   Entry of private motor vehicles into the protected area should be minimized and limited to designated parking areas. 

6.3.5.   All employees should be informed at least annually of the importance of effective physical protection measures and be trained in their implementation, as appropriate. 

6.3.6.   Every nuclear material handler should be required to conform to procedures for transferring custody of the nuclear material to the succeeding handler. Additionally, nuclear material handlers should endeavor to ascertain on reporting for duty that no interference with or unauthorized removal of nuclear material has taken place, and report to a senior authority whenever they have reason to suspect that a discrepancy exists. 

6.3.7.   A record should be kept of all persons having access to or possession of keys or key-cards concerned with the containment or storage of nuclear material. Arrangements should be made for:

a. The checking and custody of keys or key-cards, particularly to minimize the possibility of duplication; 

b. The changing of combination settings at suitable intervals; and 

c. The changing of locks, keys, or combinations whenever there is evidence or suspicion that they have been compromised. 

6.3.8.   Movements of nuclear material within a protected area should be the responsibility of the operator who should apply all prudent and necessary physical protection measures. Movements out of or between two protected areas should be treated in full compliance with the requirements for nuclear material during transport, due account should be taken of prevailing conditions. 

6.3.9.    Intrusion detection should be performed at the physical barrier surrounding the protected area and timely assessment should be carried out. Clear areas should be provided on both sides of the perimeter of the protected area with illumination sufficient for assessment. To protect against unauthorized access or malevolent acts, special attention should be paid to all points of potential access. The perimeter of the protected area should normally consist of a physical barrier in addition to and outside the building walls. In cases where the walls of a building are of a specially solid construction, these walls may be designated as being the perimeter of the protected area under conditions specified by a security survey. 

6.3.10.   All intrusion detection sensors should annunciate and be recorded in a continuously staffed central alarm station to provide for monitoring and assessment of alarms, initiation of response and communication with the guards, facility management and, response force. The central alarm station should normally be located in the protected area unless its function will be more effectively performed in another area nearby. The central alarm station should be hardened so that its functions can continue in the presence of the design basis threat. 

6.3.11.   Dedicated, tamper indicating transmission systems, and independent power supplies, should be provided between the intrusion detection sensors and the central alarm station. Alarms generated by intrusion detection sensors should be promptly assessed and appropriate action taken. 

6.3.12.   Dedicated, redundant and diverse transmission systems for two-way voice communication between the central alarm station and the response force should be provided for activities involving detection, assessment and response. Also, dedicated two-way voice communication should be provided between guards and the central alarm station. 

6.3.13.   Emergency plans of action should be prepared to counter effectively any attempted unauthorized removal of nuclear material. Such plans should provide for the training of guards and response forces in their actions in case of an emergency. They should also provide for appropriate response by guards or response forces to attempted intrusion into the protected area. The close co-ordination between guards and response force should be periodically exercised. In addition, other facility personnel should be trained and prepared to act in full co-ordination with the guards, response forces and safety response teams for implementation of emergency plans. 

6.3.14.   Arrangements should be made to ensure that during emergency evacuation conditions (including exercises) unauthorized removal of nuclear material does not occur. 

6.3.15.    Evaluations of the overall implemented physical protection system, procedures and the timely response of the guards and response forces should be conducted periodically by the operator to determine their reliability and effectiveness. 

6.3.16.   Operators should regularly test intrusion detection, assessment and communications systems as well as other physical protection functions to determine their continued operability. When deficiencies are identified, corrective actions should be taken as soon as possible. 

6.4.   Requirements for Category III Nuclear Material 

6.4.1.   Category III nuclear material should be used or stored only within an area to which access is controlled. 

6.4.2.   All employees should be frequently (about annually) informed of the importance of effective physical protection measures and be trained in their implementation. 

6.4.3.    Movements of nuclear material should be the responsibility of the operator, who should apply all prudent and necessary physical protection measures. 

6.4.4.    Provision should be made for detecting unauthorized intrusion and for appropriate action by guards or response forces to attempted intrusions. 

6.4.5.    Emergency plans of action should be prepared to counter effectively any attempted unauthorized removal of nuclear material. Such plans should provide for the training of facility personnel in their actions in case of an emergency. They should also provide for appropriate response by guards or response forces to attempted intrusion. 

6.4.6.   Evaluations of the implemented physical protection system and the timely response of the guards and response forces should be conducted periodically by the operator to determine their reliability and effectiveness. When deficiencies are identified, corrective action should be taken, as soon as possible. 

Requirements for Physical Protection of Nuclear Material During Transport 

8.1.   General 

8.1.1.   The transport of nuclear material is probably the operation most vulnerable to an attempted act of unauthorized removal of nuclear material or sabotage. Therefore, taking into account the State's design basis threat, the physical protection provided should be "in depth" and particular attention should be given to the recovery of missing nuclear material. Emergency procedures should be prepared to counter effectively the State's design basis threat. 

8.1.2.   Achievement of the objectives of physical protection should be assisted by: 

a. Minimizing the total time during which the nuclear material remains in transport; 

b. Minimizing the number and duration of nuclear material transfers, i.e. transfer from one conveyance to another, transfer to and from temporary storage and temporary storage while awaiting the arrival of a vehicle, etc.; 

c. Protecting nuclear material during transport and in temporary storage in a manner consistent with the category of that material; 

d. Avoiding the use of regular movement schedules; 

e. Requiring predetermination of the trustworthiness of all individuals involved during transport of nuclear material; and 

f. Limiting advance knowledge of transport information to the minimum number of persons necessary. 

8.1.3.   Appropriate measures, consistent with national requirements, should be taken to protect the confidentiality of information relating to transport operations, including detailed information on the schedule and route, and particular consideration should be given to those operations involving Category I and II nuclear material. This requires great restraint in the use of any special markings on vehicles, and also in the use of open channels for transmission of messages concerning shipments of nuclear material. When a message is required by safeguards or radiological safety regulations, measures such as coding and appropriate routing to the extent practicable should be taken; care should be exercised in the handling of such information. These considerations should apply also to any subsequent communications. 

8.1.4.    An evaluation of the potential for sabotage and associated radiological consequences of a package design with respect to its mode of transport may be required by the State's competent authority. This should be done in close consultation with safety specialists. 

8.1.5.    Before an international shipment is made the shipper should ensure that the arrangements are in accordance with the physical protection regulations of the receiving State and of other States which are transited. 

8.2.   Requirements for Category I Nuclear Material 

8.2.1.   Advance notification to receiver 

8.2.1.1.    The shipper should give the receiver advance notification of the planned shipment specifying the mode of transport (road/rail/sea/air), the estimated time of arrival of the shipment and the exact point of hand-over if this is to be done at some intermediate point before the ultimate destination. 

8.2.1.2.    The receiver should confirm his readiness to accept delivery immediately (and hand-over, if applicable) at the expected time, prior to commencement of the shipment. 

8.2.2.   Advance authorization 

8.2.2.1.    Advance authorization by the competent authority is required. This implies the performance of a security survey in advance. The consent to a transport operation can include specific limitations and conditions related to the particular circumstances and to whatever emergency plans have been prepared. 

8.2.3.   Selection of mode of transport and routing 

8.2.3.1.   In choosing the route, consideration should be given to the security of passage, in particular, arranging the route in such a way as to avoid areas of natural disasters or civil disorders and taking into consideration the capabilities of the response forces. The mode of transport for any given consignment should be such as to keep to a minimum the number of cargo transfers and the length of time the cargo remains in transport. The co-operation of the carrier concerning the implementation of physical protection measures should be ensured in advance. 

8.2.3.2.   Competent authorities should approve the route, including alternate routing as appropriate, stopping places, destination hand-over arrangements, identification of persons authorized to take delivery, accident procedures and reporting procedures, both routine and emergency. 

8.2.4.   Provision of locks and seals 

8.2.4.1.   Unless there are overriding safety considerations, the packages containing nuclear material should be carried in closed, locked vehicles, compartments or freight containers. However, carriage of packages weighing more than 2000 kg that are locked or sealed should be allowed in open vehicles. Subject to safety considerations, the package should be tied down or attached to the vehicle or freight container. 

8.2.4.2.   Checks should be made before dispatch to confirm the integrity of the locks and seals on the package, vehicle, compartment or freight container. 

8.2.5.   Search of load vehicle 

8.2.5.1.   There should be a detailed search of the load vehicle prior to loading and shipment, to ensure that sabotage devices have not been implanted or that sabotage has not been initiated. 

8.2.6.   Written instructions 

8.2.6.1.   Personnel with physical protection responsibilities should be given written instructions detailing their responsibilities during the transport which have been approved by the competent authority. 

8.2.7.   Measures after shipment 

8.2.7.1.   The receiver should check the integrity of the packages, locks and seals and accept the shipment immediately upon arrival. The receiver should notify the shipper of the arrival of the shipment immediately or of non-arrival within a reasonable interval after the estimated time of arrival at its destination. In addition, the guard should be instructed to report by two-way voice communications to the transport control centre his arrival at his destination and each overnight stopping place and place of hand-over of the shipment. 

8.2.8.   Communication 

8.2.8.1.   Physical protection measures should include provision of a continuous two-way voice communication system between the vehicle, its escort and the transport control centre. Redundant and diverse communication systems should be utilized, where available. 

8.2.8.2.    For shipments by road, rail or sea, there should be a transport control centre for the purpose of keeping track of the current position and security status of the shipment of nuclear material, alerting response forces in case of an attack and maintaining continuous two-way communication with the shipment and the response forces. The transport control centre should be hardened so that its function can continue in the presence of the design basis threat. While the shipment is in progress, the transport control centre should be staffed by qualified shipper or State designees, whose trustworthiness has been predetermined. 

8.2.9.   Guards 

8.2.9.1.   Guards, who are appropriately equipped and trained, should accompany each shipment to protect the nuclear material against unauthorized removal or sabotage. Continuous, effective surveillance of the packages or locked cargo hold, or compartment holding the packages is to be maintained by the guard at all times, especially when the transport is not in motion. States are encouraged to use armed guards to the extent that laws and regulations permit. When guards are not armed, compensating measures should be applied. 

8.2.10.   Emergency action 

8.2.10.1.   Arrangements should be made to provide an adequately sized, equipped and trained response force to deal with emergencies. The objective should be the arrival of the response force in time to prevent the unauthorized removal of nuclear material or sabotage. 

8.2.11.   Arrangements for international transport 

8.2.11.1.   In contracts or agreements between shippers and receivers involving international transport of nuclear material, the point at which responsibility for physical protection is transferred from the shipper to the receiver should be clearly stated. 

8.2.11.2.   When the contract or agreement involving international transport provides for delivery to a destination in the receiving State in the vehicle of the shipping State, this contract or agreement should provide that information be supplied in time to enable the receiver to make adequate physical protection arrangements. 
8.3.   Requirements for Category I Nuclear Material Related to the Mode of Transport 

8.3.1.   General 

8.3.1.1.   In addition to the requirements mentioned above, there should be further detailed requirements for Category I material related to the mode of transport as set out below. 

8.3.2.   Shipment by road 

8.3.2.1.   Designated load vehicle(s) should be used exclusively for each consignment and should preferably be specially designed to resist attack and equipped with a vehicle disabling device. Each load vehicle should carry a guard for that vehicle. 

8.3.2.2    Each load vehicle should be accompanied by at least one vehicle manned by one or more guards. 

8.3.2.3   If the transport cannot be completed in one day, prior arrangements should be made for overnight stay at a stopping place approved by the competent authority. During such overnight stays the load vehicle should be immobilized or parked in a locked and guarded building or compound. 

8.3.2.4   There should be two-way communication between the load vehicle and the escort vehicle in addition to communication between these vehicles and the transport control centre. 

8.3.3.   Shipment by rail 

8.3.3.1   Shipment should be in a freight train in an exclusive use wagon. 

8.3.3.2   Accompanying guards should travel in the carriage nearest to the shipment. 

8.3.4.   Shipment by sea 

8.3.4.1.   Shipment should be carried out by a dedicated transport ship. 

8.3.4.2.   The shipment should be placed in a secure compartment or container which is locked and sealed. 

8.3.5.   Shipment by air 

8.3.5.1   Shipment should be by aircraft designated for cargo only and for which the nuclear material is its sole cargo. 

8.4.   Requirements for Category II Nuclear Material 
8.4.1.   Advance notification to receiver 

8.4.1.1.   The shipper should give the receiver advance notification of the planned shipment specifying the mode of transport (road/rail/sea/air), estimated time of arrival of the shipment and the exact point of hand-over if this is to be done at some intermediate point before the ultimate destination. 

8.4.2.   Selection of mode of transport and routing 

8.4.2.1.   In choosing the route, consideration should be given to the security of passage, in particular, arranging the route in such a way as to avoid areas of natural disasters or civil disorders, and taking into consideration the capabilities of the response force. The transport method for any given consignment should be such as to keep to a minimum the number of cargo transfers and the length of time the cargo remains in transport. The co-operation of the carrier concerning the implementation of physical protection measures should be ensured in advance. 

8.4.2.2.   Competent authorities should approve the route, including alternate routing as appropriate, stopping places, destination hand-over arrangements, identification of persons authorized to take delivery, accident procedures, and reporting procedures, both routine and emergency. 

8.4.3.   Provision of locks and seals 

8.4.3.1.   Unless there are overriding safety considerations, the packages containing nuclear material should be carried inclosed, locked vehicles, compartments or freight containers. However, carriage of packages weighing mor e than 2000 kg that are locked or sealed shall be allowed in open vehicles. Subject to safety considerations, the package should be tied down or attached to the vehicle or freight container. 

8.4.3.2.    Checks should be made before dispatch to confirm the integrity of the locks and seals on the package, vehicle, compartment or freight container. 

8.4.4.   Search of load vehicle 

8.4.4.1.   There should be a detailed search of the load vehicle prior to loading and shipment to ensure that sabotage devices have not been implanted or that sabotage has not been initiated. 

8.4.5.   Written instructions 

8.4.5.1.   Personnel with physical protection responsibilities should be given written instructions detailing their responsibilities during transport which have been approved by the competent authority. 

8.4.6.   Measures after shipment 

8.4.6.1.   The receiver should check the integrity of the packages, locks and seals and accept the shipment immediately upon arrival. The receiver should notify the shipper of the arrival of the shipment immediately or of non-arrival within a reasonable interval after the estimated time of arrival at its destination. 

8.4.7.   Communication 

8.4.7.1.   Physical protection measures should include provision of frequent communication between the vehicle and the shipper, receiver and/or shipper/receiver/State designee. 

8.4.8.   Arrangements for international transport 

8.4.8.1.   In contracts or agreements between shippers and receivers involving international transport of nuclear material, the point at which responsibility for physical protection is transferred from the shipper to the receiver should be clearly stated. 

8.4.8.2.   When the contract or agreement involving international transport provides for delivery to a destination in the receiving State in a vehicle of the shipping State, this contract or agreement should provide that information be supplied in time to enable the receiver to make adequate physical protection arrangements. 

8.5.   Requirements for Category III Nuclear Material 

8.5.1.   Advance notification to receiver 

8.5.1.1.   The shipper should give the receiver advance notification of the planned shipment specifying the mode of transport (road/rail/sea/air), the estimated time of arrival of the shipment and the exact point of hand-over if this is to be done at some intermediate point before the ultimate destination. 

8.5.2.   Provision of locks and seals 

8.5.2.1.   Where practicable, locks and seals should be applied to vehicles or freight containers. 

8.5.3.   Search of load vehicle 

8.5.3.1.   There should be a detailed search of the load vehicle prior to loading and shipment, to ensure that sabotage devices have not been implanted or that sabotage has not been initiated. 

8.5.4.   Measures after shipment 

8.5.4.1.   The receiver should notify the shipper of the arrival of the shipment immediately or of non-arrival within a reasonable interval after the estimated time of arrival at the destination. 

APPENDIX IV
Guidance on Drills and Exercises to Assist in Preparing for Emergencies Arising from the

Transport of Radioactive Material

The following was extracted from TS-G-1.2 [17]

EMERGENCY DRILLS AND EXERCISES FOR RESPONSE TO TRANSPORT

ACCIDENTS
5.80.
Drills and exercises simulate actual emergencies. They are the best means of accomplishing, at a minimum, the following goals and objectives:

—
Revealing weaknesses in plans and procedures,

—
Identifying deficiencies in resources (both in human resources and equipment),

—
Improving co-ordination among various response personnel and agencies,

—
Clarifying individual roles and areas of responsibility,

—
Enhancing overall emergency response capabilities,

—Improving the speed of response,
—Monitoring the benefits over time of improvements made to a response system.
The type of drill or exercise should be such that over a given period of time all of the aspects of the response plan can be tested. Participants in drills and exercises should be rotated to ensure that all personnel experience the response plan in action.

5.81.
The representatives of the appropriate authorities should provide leadership in the development and conduct of drills and exercises for accidents involving ​ the transport of radioactive material. Additionally, these representatives should participate in and monitor the adequacy of emergency exercises.

Drills

5.82.
Drills, which are more limited in scope than exercises, are designed to develop and maintain the skills of response personnel. For example, a communication and notification drill may teach personnel how to make a notification of an accident, to alert and update various organizations on the status of the accident and to reinforce the operation of communication equipment. A fire fighting drill could be limited to the operation of fire fighting equipment. 

Exercises

5.83.
The primary purposes of exercises are to test the adequacy of the emergency response system, to ensure that all elements are fully capable of responding to any emergency and to strengthen the confidence of the personnel involved so that they can adequately handle an accident. Exercises provide the opportunity to review, test and improve emergency plans, procedures, practices and individual technical skills. Exercises are part of any emergency response programme. 
5.84.
Exercise scenarios should be developed and used to test the response capabilities and skills of the emergency response organization. Those developing the exercise should not participate in the exercise, but may be evaluators or controllers. Exercises should be based upon realistic accident scenarios that are designed to test all major aspects of the plans; should be structured to address the expected actions and accomplishments necessary to cope with a radiological emergency; should aim at testing the effectiveness of communication links, the mobilization of emergency forces and specialized teams, and the co-operation between the organizations and ​ services involved; and should use the equipment and instruments specified in emergency plans.

5.85.
Care should be taken in all communications and messages to indicate that the event is an exercise.

5.86.
Provision should be made for testing radiological instruments and communication and other equipment. The condition of equipment should be checked periodically, in conjunction with drills or exercises, and at other times as warranted. Any faults or deficiencies should be corrected immediately. Using and testing radiological measuring instruments on simulated radioactive material packages should be considered to ensure the adequacy of accident assessment procedures.

5.87.
Provision should be made for the critique of exercises by qualified observers. The results critique should be used as a basis for improving the emergency plans, procedures and training, as appropriate. The recording of communications and videotaping the exercises are valuable aids for the participants’ learning. Reports and critiques of actual emergencies should also be used as training aids.

5.88.
Provision should be made in the planning of exercises for a debriefing meeting. This should take place as soon as possible after the completion of the exercise in order to gather the comments of all those involved.

APPENDIX V
The following was extracted from the report on the appraisal of 
the UK transport regulatory procedures [7].

The three recommendations identified during the appraisal were as follows:

· It is recommended that a written formal report be issued for each package design certificate and special arrangement certificate, including modifications to certificates, that clearly documents the basis of the approval.

· It is recommended that compliance assurance activities for transport include a systematic review of the non-competent authority approved package designs using an appropriate sampling basis.

· It is recommended that the Department for Transport (DfT) should evaluate the adequacy of its audit and inspection programme and that the necessary resources should be provided for audits and inspections. Specifically, minor consignors and consignors of mobile sources should be more fully integrated into this programme. Priorities should continue to be risk based to maximize the effectiveness of the limited resources.
The 21 suggestions identified during the appraisal were as follows:

· It is suggested that the DfT considers encouraging the Carriage of Dangerous Goods Committee (CDGC), consistent with its authority to liaise and co-ordinate with other governmental bodies, to re-establish and implement plans for joint agency enforcement liaison exercises, with a view to convening at least one exercise per year.

· It is suggested that the UK evaluates the adequacy of its staffing and financial resources for the various regulatory bodies to ensure that they are able to fulfil their responsibilities, including those in the areas of authorization (e.g. the approval of package designs), regulatory reviews and assessments, inspections and enforcement, and for establishing safety principles, criteria, regulations and guides.

· It is suggested that the DfT should continue and enhance its efforts to communicate its concerns regarding the format of the ADR Agreement to the United Nations Economic Commission for Europe (UNECE), and work closely with it to ensure that future editions of the ADR Agreement are more user friendly.

· It is suggested that the UK authorities should continue efforts to harmonize the domestic adoption of the international regulatory requirements for radioactive material using a simpler and common approach for all modes.

· It is suggested that a common approach for the domestic adoption of regulatory requirements on a modal basis could be facilitated by having all modes (a) adopt by reference rather than some of the modal authorities rewriting regulatory requirements into UK domestic documents and (b) adopt on the same schedule (subject to any constraints imposed by the international modal bodies). Although the records of approvals (i.e. certificates of approval) kept by the Radioactive Materials Transport Division (RMTD) appeared organized and complete, it is suggested that the following record keeping improvements be implemented:

· The development of a programme to archive electronically approval certificates, approval files, correspondence and package design data;

· The inclusion of foreign certificates in validation and multilateral approval files; 

· The inclusion of all modification sheets in corresponding certificate files.
· It is suggested that the RMTD reviews and amends as necessary its approval procedures and develops an implementation strategy and schedule that ensures that the applicability of each certificate is clearly specified so that other competent authorities and users of the certificate will be able to determine whether the certificate needs further multilateral approval action.

· It is suggested that, although not specifically authorized or prohibited by the Transport Regulations, the RMTD assesses its approval procedures to ensure that it refrains from expanding the applicability of foreign certificates in the execution of its multilateral approval programme (e.g. authorization of additional contents for a foreign package design) and should consider expanding applicability only through an independent UK approval certificate.

· It is suggested that the RMTD undertakes an internal review to develop policies and practices that would minimize the number of certificates issued.

· It is suggested that the RMTD considers issuing validation and multilateral approvals of foreign package design certificates with a single approval valid for all applicants, include multiple models of a package design on a single certificate and expand the use of multiple contents on a single approval.

· It is suggested that modification sheets be amended so that certificate holders are made aware that if the associated approval needs validation or multilateral approval the modification sheet will also need validation or multilateral approval.

· It is suggested that the RMTD should complete and implement a technical instruction document (e.g. an assessment manual) that provides guidance for the review of applications for the approval of package designs, special form and low dispersible radioactive material, special arrangements, shipments and radiation protection programmes.

· It is suggested that there be a more structured approach to assuring consistency, possibly considering, inter alia, the following two elements:

— 
Filling the leadership position for the mechanical engineering section, which has been vacant for an extended period of time;

— 
Additional formal technical oversight by the section leaders.

· It is suggested that the RMTD should continue ensuring that its interaction with applicants does not result in a conflict of interest or the perception of a conflict of interest and that the regulator remains clearly independent.

· It is suggested that restricted access to approval documents (both the application and the certificate) should be reconsidered by the RMTD and its legal staff to assure that adequate information regarding its activities is available to the public, consistent with the need to protect commercial information that is customary in the UK.

· It is suggested that the existing DfT memoranda of understanding with the Heath and Safety Executive (HSE) and the Civil Aviation Authority (CAA) should be reviewed to ensure that they reflect how the respective responsibilities are currently being fulfilled.

· It is suggested that organizations involved in the transport of mobile sources should be requested to fill out the checklist for inspecting and documenting transport operations; an action that could facilitate the definition and establishment of priorities for required inspections.

· It is suggested that, to prevent the use of outdated and inappropriate documentation and ensure user friendly controlled documents, James Fisher and Sons and Pacific Nuclear Transport Limited (PNTL) and British Nuclear Fuels Limited work together to standardize the formats of and process for changing the controlled documents used on board ships, including the manner in which change controls are communicated in the documents.

· It is suggested that the Maritime and Coastguard Agency (MCA) should consider assessing the need to stage additional exercises for evaluating UK response capabilities in the event of maritime Class 7 emergencies not involving PNTL or other INF Code ships to ensure that adequate emergency response capabilities exist.

· It is suggested that the UK Government should continue bilateral liaison with the Irish Government on counter pollution and response issues, including the provision of an Irish Sea emergency towing vessel (ETV) as identified by the risk based approach in A Review of ETV Provision around the Coast of the UK.

· It is suggested that the UK Government should continue multilateral liaison with neighbouring States. Such liaison agreements could prove beneficial in the event of an emergency in waters surrounding the UK involving ships carrying radioactive material.

The 15 good practices identified during the appraisal were as follows:

· It was determined that an excellent memorandum of understanding exists between the CAA and the HSE, which is clear, concise and does an excellent job of assigning responsibilities. This memorandum of understanding is held up as a good model for other States to follow.

· It was determined that the use of national regulatory co-ordinating committees and groups with charters to co-ordinate the development and implementation of domestic regulatory documents reflecting the requirements of the international modal authorities, that meet regularly to co-ordinate inputs to new international regulations and to co-ordinate the planning and scheduling of periodic enforcement liaison exercises, is viewed as a good model for other States to follow.

· It was determined that the MCA implements maritime dangerous goods regulations through direct reference to the IMO International Maritime Dangerous Goods (IMDG) Code. This practice reduces the workload on the MCA, speeds up the process of adopting new regulations for that mode, allows the implementation date for that mode to coincide with the implementation date established by the IMO and reduces the likelihood of errors or differences occurring in regulatory requirements.

· It was determined that the modification process used by the RMTD provides an adequate regulatory control of modifications but allows a streamlined and efficient process for changes that have limited safety significance. It is understood that the UK has made a proposal to include this scheme within the Transport Regulations during the current biennial revision cycle.

· It was determined that the RMTD has for many years provided prospective applicants with a document that provides guidance on the information necessary for an application for approval.

· It was determined that the RMTD has an established practice of early and active interaction with applicants during the design review process. The RMTD has an established practice of regularly observing the physical testing of package designs, consistent with para. 477 of the guidance safety standard on compliance assurance.

· It was determined with regard to the administrative aspects of the RMTD functions that the project records management goes beyond the norm by having (a) files that are neat, complete, systematically organized and properly maintained and (b) project information maintained electronically providing search and sort capabilities available to all staff members.

· It was determined that the RMTD’s long history of commissioning assessments and receiving reports from the NRPB on radiation exposures resulting from the transport of radioactive material is a very good practice that goes beyond the norm and that is consistent with the radiation protection provisions of the Transport Regulations and with the responsibilities and functions of the regulatory body contained in the recently published legal and governmental infrastructure safety standard.

· It was determined that the RMTD has developed very good, above the norm documentation covering quality and compliance assurance that is extensive and detailed.

· It was determined that the UK has comprehensive and effective emergency response plans involving governmental agencies and industry that go beyond the norm incorporating emergency arrangements for all modes of transport.
· It was determined that the UK has gone well beyond what has been and is currently required in the area of the maritime transport of radioactive material covered in the IMO IMDG, INF and International Safety Management codes, implementing recommendations that have since or are later anticipated to become mandatory, and often adopting additional measures beyond those specified in these codes to enhance the actual or perceived level of safety for the maritime transport of these materials.

· It was determined that, based on an appraisal at the Dungeness nuclear power station, the UK nuclear power facility operators have established beyond the norm comprehensive quality assurance programmes and procedures related to the storage, handling and transport of fuel flasks on the site and to and from the railhead that can serve as a model for other States.

· It was determined, after reviewing Amersham’s packaging data, packagings and package test facilities, that the documentary evidence maintained was of a very high calibre and it is recommended that Amersham be consulted if guidance material on Type A package documentation is to be developed for other applications.

· It was determined, based on the assessment of the air transport mode, that an excellent safety culture consistent with that recommended in the BSS is fostered and maintained by Amersham, Exel and Lufthansa in their multimodal (road–air) operations.

· It was determined that the UK competent authority monitors the trends of large shippers of the more dangerous forms of Class 7 (radioactive) material, identifies when the performance of the consignors, carriers and consignees may trend towards non-compliance, notifies the shippers of the potential area of non-compliance and works with them to facilitate their definition of the root causes and corrective actions to be taken. It then continues to monitor the situation to ensure that the corrective actions are achieving the desired effect.

IMO requirements related to the maritime transport of

nuclear materials in particular radioactive wastes

The carriage of dangerous goods by sea is governed by Chapter VII of the Convention on the Safety of Life at Sea (SOLAS) 1974, as amended, the International Maritime Dangerous Goods (IMDG) Code and the International Code for the Safe Carriage of Irradiated Nuclear Fuel, Plutonium and High‑Level Radioactive Wastes in Flasks on Board Ships (INF Code).

The IMDG Code follows closely in every respect the United Nations Recommendations on the Transport of Dangerous Goods (UN Recommendations), as the Model Regulation for all transport modes and, as far as the transport of class 7 (radioactive substances) is concerned, the IAEA Regulations for the Safe Transport of Radioactive Material (ST1).

The IMDG Code features a separate chapter (7.8) on the safe transport of hazardous wastes, which covers all hazardous wastes other than radioactive wastes. This effectively means that substances, solutions, mixtures or articles containing or contaminated with radioactive materials are subject to the applicable provisions for radioactive materials of class 7 of the IMDG Code and are not considered as wastes for the purpose of safe transport of wastes by sea.
The provisions of 1974 SOLAS Chapter VII are supplemented by special requirements, e.g. fire protection equipment for the carriage of dangerous goods by sea, given in the other relevant chapters, for fire protection in chapter II‑2 of SOLAS.  Only for class 7, radioactive materials, no specific requirements are given in that Convention up to date.  This is very important to note in order to understand the need for the development of the INF Code.  

To supplement the transport of dangerous goods provisions of the SOLAS Convention and the IMDG Code, in particular also with regard to the transport of radioactive wastes by sea, the INF Code was developed and adopted by IMO Assembly Resolution A.748(18) in November 1993.  The Code became mandatory under chapter VII of SOLAS as from 1 January 2001.

The INF Code applies to all new and existing ships, even below 500 gross tons, in addition to the applicable IAEA transport regulations and the requirements of Class 7 of the IMDG Code. The Code follows a three tier approach, whereby ships carrying materials, covered by the INF Code, in flasks have been assigned to three classes, pending the total radioactive quantity which may be carried on board (A 18/Res.748, annex, paragraph 3):

Class INF 1 ‑
Ships carrying such materials with an aggregate radioactivity less than 4000 TBq.

Class INF 2 ‑
Ships carrying irradiated nuclear fuel of high‑level radioactive wastes with an aggregate radioactivity less than 2 x 106 TBq and ships carrying Plutonium with an aggregate radioactivity less than 2 x 105 TBq.

Class INF 3 ‑
Ships carrying irradiated nuclear fuel of high‑level radioactive wastes and ships carrying Plutonium with no restriction on the aggregate radioactivity of the materials.

All ships, regardless of size, carrying materials covered by the INF Code should comply with the requirements of SOLAS 1974, as amended, and additionally with the requirements of the INF Code, concerning survey and certification, damage stability, fire safety measures, temperature control of cargo spaces, structural consideration, cargo securing arrangements, electrical power supplies, radiological protection, management and training, shipboard emergency plan and notification in the event of an incident involving INF cargo.

The twentieth session of the Assembly (1997) adopted the Assembly resolution A.854 (20) on Guidelines for the development of shipboard emergency plans for vessels carrying material subject to the INF Code. 

The main objectives of these Guidelines are: to assist shipowners in preparing comprehensive shipboard emergency plans for ships carrying INF Code materials; and to assist in responding to shipboard emergencies involving INF Code materials and in providing information in accordance with international law to authorities involved in assisting or handling incidents at sea involving INF Code materials.

The twenty-first session of the Assembly (1999) adopted also the Assembly resolution A.893(21) on Guidelines for voyage planning (for all ships not only for ships carrying INF Code materials).

IAEA co-operated closely with IMO on these matters and has finalised the Co-ordinated Research Programme (CRP) on accident severity at sea during transport of radioactive material and the revision of its Emergency Response Planning and Preparedness for Transport Accidents Involving Radioactive Material (SS 87).

In addition to the IMDG Code, which will become mandatory on 1 January 2004, the new mandatory INF Code is considered a major contribution towards the environmental safe transport of these materials by sea. IMO Member Governments expect that full compliance with all the relevant IMO and IAEA requirements including the INF Code will make the shipment of INF Code materials by sea safe.

COMMENTS ON THE “STUDY ON DEFENSE AND SECURITY PLANNING FOR SMALL ISLANDS” BY THE PAN-AMERICAN HEALTH ORGANIZATION (PAHO)

International experts recognize that, under normal circumstances, the transshipment of nuclear waste poses no hazards since utmost precaution is always taken to make sure that the nuclear material is properly shielded and that the possibility of contamination is negligible.  However, should an explosion or fire occur, dissemination of waste material at sea might occur.  While the direct health impact of such events may be small, it could elicit a massive reaction from the population for which countries are not well equipped.  The probability of such and occurrence needs to be carefully examined.

As far as PAHO is aware, the safety record of nuclear waste transportation has been excellent.  We are not aware of any problems that have occurred affecting health.  We are also not aware that any such nuclear waste shipment went through the Caribbean.

The Convention of Early Notification of a Nuclear Accident and the Convention on Assistance in the Case of a Nuclear Accident or Radiological Emergency are the primal legal instruments that establish an international framework to facilitate the exchange of information and the prompt provision of assistance in the event of a nuclear accident or radiological emergency, with the aim of minimizing the consequences.  Pursuant to the obligations placed on it by the Conventions, the IAEA regularly convenes the Inter-Agency Committee on Response to Nuclear Accidents (IACRNA), whose purpose is to coordinate the activities of the relevant international intergovernmental organizations: European Commission, Food and Agricultural Organization, IAEA, International Civic Aviation Organization, Nuclear Energy Agency of the Organization of Economic Cooperation and Development, PAHO, United Nations Office for the Coordination of Humanitarian Affairs, United Nations Office for Outer Space Affairs, World Health Organization (WHO), and the World Meteorological Organization.  IACRNA has developed a “Joint Radiation Emergency Management Plan.”

The Caribbean States, whether they are member states of the IAEA or not, are covered, since the 
Joint Radiation Emergency Management Plan they are members of PAHO/WHO.  Since PAHO is a specialized agency of the Organization of American States (OAS), we will be sure to liaise with the OAS to appraise them of the activities carried out within the Plan and receive their input on all health issues that concern the Caribbean states.

The Joint Radiation Emergency Management Plan of the international organizations, the Inter-Agency Committee on Response to Nuclear Accidents, and the Inter-Agency Committee on Radiation Safety, of which PAHO/WHO is a member, are the cooperative and multilateral forms that exist to prevent, prepare, and respond to any potential incidents or terrorist attacks.
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�.	Numbers in square brackets are references as specified in the main report.


�.	PAHO response to the OAS invitation to participate in the study. PAHO document HSP/HSE/RAD/CP (011-02), of October 24, 2002.


�.	Current membership of the WHTI includes Antigua & Barbuda, Argentina, Bahamas, Barbados, Belize, Bolivia, Brazil, Canada, Chile, Colombia, Costa Rica, Dominica, Ecuador, El Salvador, Grenada, Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Dominican Republic, Saint Lucia, St. Kitts and Nevis, St. Vincent and the Grenadines, Suriname, Trinidad & Tobago, the United States of America, Uruguay and Venezuela.


�.	As found at � HYPERLINK "http://www.BNFL.com" ��www.BNFL.com�.


�.	BNFL/PNTL have been shipping spent fuel from Japan to Europe for over 30 years.


In this time, BNFL/PNTL have transported more than 7,000 tonnes of spent fuel from Japan to Europe (exact figures since 1969: 1428 tonnes of Magnox, 5590 tonnes of oxide) and safely transited the Panama Canal, carrying radioactive materials, around 140 timesPope .


Shipments of vitrified residue commenced in 1995.  Since then, PNTL has successfully completed 7 vitrified residue return voyages from France to Japan (4 voyages through Panama, 2 around Cape Horn and 1 around Cape of Good Hope)”.  Personal communication by R. with T. Croxford of BNFL (2003).


�.	Arrangements can be made to provide limited assistance in the event of an emergency to any state upon an appropriate request.


�.	Numbers in square brackets are references as specified in the main report.


�.	Japan is building a reprocessing facility, and the Russian Federation also has reprocessing capabilities.


�.	Further information about Cogema can be found at � HYPERLINK "http://www.cogema.com" ��www.cogema.com� 


�.	“The present PNTL fleet consists of 4 vessels, Pacific Swan (1979), Pacific Teal (1982), Pacific Sandpiper (1985) and Pacific Pintail (1987). They are all registered in the UK and have been approved for the transport of vitrified residue. The ships have an enviable safety record, with more than 4.5 million miles covered without a single incident resulting in the release of radioactivity. With nearly 25 years’ experience, PNTL has transported more than 4,000 casks in over 140 shipments.” (personal communication from T. Croxford, BNFL, to R. Pope, 2003).


�.	Some of the text relative to the issues regarding the regulating of transport of radioactive material have been presented in bold text to assist the reader in rapidly identifying key items.


�.	TS-R-1 (ST-1, Revised) [1] was issued in French and Spanish in 2002, which included the errata changes promulgated in the English edition, plus translation corrections for these two editions.  The 1996 Russian version of ST-1 has not yet been completely sold, but a Russian errata has been prepared.  Errata for all for language versions of ST-1 are available on the IAEA web site.


�.	The results of the survey are updated by the Secretariat as inputs are provided by individual Member States.  The updated results can be found at the following URL: http://www.iaea.org.


�.	As a consequence, shipments of INF are covered by the Convention, but shipments of HLW are not covered by the Convention.


�.	Some radionuclides, particularly uranium-233, uranium-235, plutonium-239 and plutonium-241, have the ability for their nucleus to "fission" or split apart when the nucleus captures a neutron. Fission releases heat and additional neutrons that can continue the "chain reaction" in a self-sustaining or even accelerating manner. Criticality safety during transport is the control of these materials and packages containing these materials to ensure that such an event does not happen, even in the case of severe accidents. 


�.	See website � HYPERLINK "http://www.cogema.com" ��www.cogema.com�.


�.	The IAEA Safety Glossary (� HYPERLINK "http://www.iaea.org" ��www.iaea.org�) defines defence in depth as follows: A hierarchical deployment of different levels of equipment and procedures in order to maintain the effectiveness of physical � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/b.htm" \l "barrier" �barriers� placed between a� HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/s.htm" \l "source" � radiation source �or radioactive materials and � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/w.htm" \l "worker" �workers�, � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/m.htm" \l "memberofthepublic" �members of the public� or the environment, in � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/p.htm" \l "operationalstates" �operational states� and, for some� HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/b.htm" \l "barrier" � barriers�, in � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/p.htm" \l "accidentconditions" �accident conditions�.  The objectives of defence in depth are: to compensate for potential human and � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/s.htm" \l "structures,systemsandcomponents" �component� � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/f.htm" \l "failure" �failures�; to maintain the effectiveness of the � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/b.htm" \l "barrier" �barriers� by averting damage to the � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/f.htm" \l "Facilities" �facility� and to the � HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/b.htm" \l "barrier" �barriers� themselves; and to protect the public and the environment from harm in the event that these� HYPERLINK "http://www.iaea.org/ns/CoordiNet/safetypubs/iaeaglossary/glossarypages/b.htm" \l "barrier" � barriers �are not fully effective.





�.	Personal communication by R. Pope with T. Croxford of BNFL (2003).


�.	See � HYPERLINK "http://www.IAEA.org" ��www.IAEA.org� for details.


�.	The system upon which the Transport Regulations are based is known as the “Q-System”, and is used to establish the A1 (for special form radioactive material) and the A2 (for other than special form radioactive material) values.  Details on this system can be found in TS-G-1.1 at www.iaea.org.


�.	The IAEA Emergency Response Unit has been working to issue a detailed guidance document on emergency preparedness exercises for nuclear or radiological activities.  The document, which will address preparation, conduct and evaluation of such exercises and will cover both accidents and intentionally instigated incidents, should be published later in 2003.


�.	As found at � HYPERLINK "http://www.BNFL.com" ��www.BNFL.com�.


�.	BNFL/PNTL have been shipping spent fuel from Japan to Europe for over 30 years.


In this time, BNFL/PNTL have transported more than 7,000 tonnes of spent fuel from Japan to Europe (exact figures since 1969: 1428 tonnes of Magnox, 5590 tonnes of oxide) and safely transited the Panama Canal, carrying radioactive materials, around 140 times.


Shipments of vitrified residue commenced in 1995.  Since then, PNTL has successfully completed 7 vitrified residue return voyages from France to Japan (4 voyages through Panama, 2 around Cape Horn and 1 around Cape of Good Hope)”.  Personal communication by R. Pope with T. Croxford of BNFL (2003).


�.	How Safe Are Radioactive Materials Packages?, Sandia National Laboratories website, available online at: � HYPERLINK "http://www.sandia.gov/tp/SAFE_RAM/SEVERITY.HTM" ��http://www.sandia.gov/tp/SAFE_RAM/SEVERITY.HTM� 


�.	The purpose of the rail flask fire test was to take it to destruction, to determine the margin of safety in the package design.  The flask suffered some degradation of its shielding and containment seals at approximately 90 minutes, three times that required in the Regulations [1].  These tests demonstrated that the flasks had a significant margin of safety in their designs, and had the ability to withstand very severe, real-world accident environments without significant consequences.


�.	Source: United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR).


�.	R. Pope, IAEA (Team Co-ordinator), G. Dicke IAEA (Alternate Team Coordinator), and N. Osgood, USA (Rapporteur). As Team Members: C. Ardouin, New Zealand; R. Boyle, USA; N. Bruno, Brazil; L. Grainger, IMO; K. Rooney, ICAO, I. Rahim, IMO; Y. Yasogawa, Japan; and F. Zamora, Spain.  As Observers: E. Köksal, Turkey; J. Lopez-Vietri, Argentina; and R. Ramirez-Quijada, Peru.





�.	PAHO response to the OAS invitation to participate in the study. PAHO document HSP/HSE/RAD/CP (011-02), of October 24, 2002.


�.	Current membership of the WHTI includes Antigua & Barbuda, Argentina, Bahamas, Barbados, Belize, Bolivia, Brazil, Canada, Chile, Colombia, Costa Rica, Dominica, Ecuador, El Salvador, Grenada, Guatemala, Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Dominican Republic, Saint Lucia, St. Kitts and Nevis, St. Vincent and the Grenadines, Suriname, Trinidad & Tobago, the United States of America, Uruguay and Venezuela.


�.	As found at � HYPERLINK "http://www.BNFL.com" ��www.BNFL.com�.


�.	BNFL/PNTL have been shipping spent fuel from Japan to Europe for over 30 years.


In this time, BNFL/PNTL have transported more than 7,000 tonnes of spent fuel from Japan to Europe (exact figures since 1969: 1428 tonnes of Magnox, 5590 tonnes of oxide) and safely transited the Panama Canal, carrying radioactive materials, around 140 times.


Shipments of vitrified residue commenced in 1995.  Since then, PNTL has successfully completed 7 vitrified residue return voyages from France to Japan (4 voyages through Panama, 2 around Cape Horn and 1 around Cape of Good Hope)”.  Personal communication by R. Pope with T. Croxford of BNFL (2003).


�.	Arrangements can be made to provide limited assistance in the event of an emergency to any state upon an appropriate request.





