UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

September 27, 2018

ALL AGREEMENT AND NON-AGREEMENT STATES
STATE LIAISON OFFICERS

OPPORTUNITY TO REVIEW AND COMMENT ON INTERNATIONAL ATOMIC ENERGY
AGENCY (IAEA) DRAFT SAFETY GUIDE DS469, “PREPAREDNESS AND RESPONSE FOR
AN EMERGENCY DURING THE TRANSPORT OF RADIOACTIVE MATERIAL” (STC-18-068)

Purpose: To provide States with the opportunity to review and comment on the Draft Safety
Guide DS469, “Preparedness and Response for an Emergency During the Transport of
Radioactive Material”1 by October 31, 2018, to the contact listed.

Background: The International Atomic Energy Agency (IAEA) has made available the Draft
Safety Guide DS469, “Preparedness and Response for an Emergency During the Transport of
Radioactive Material” for Member State review and comment. Proposed changes from Member
State review will be taken into account in the finalization of the safety standard. The objective of
Draft Safety Guide DS469 is to provide guidance on preparedness and response for a nuclear
or radiological emergency during the transport of radioactive material. It is intended to be used
by emergency planners and response organizations, including regulatory bodies, national
authorities, civil defense/civil protection/emergency management agencies, emergency
responders, consignors, carriers, consignees, and others who are responsible for developing
and implementing emergency preparedness and response arrangements.

Discussion: The U.S. Nuclear Regulatory Commission (NRC) is coordinating the U.S. review
of this safety guide. Consolidated comments will be submitted to the IAEA by the NRC through
established official channels. Please provide your comments to Doris Lewis
(Doris.Lewis@nrc.gov) by October 31, 2018. The attached IAEA comment template is provided
for your use. Any comments provided should refer to the relevant paragraph number in the draft
text being reviewed and should propose alternative text, as appropriate.

The review should focus on the following:
1)  Are there any safety issues that may be inconsistent with States’ regulations or
common practices?
2) Relevance and usefulness of this document — Are the stated objectives
appropriate, and are they met by the draft text? Do you have any suggestions to
include in the document?

1 This information request has been approved by OMB under clearance numbers 3150-0029, expiration
01/31/2019 and 3150-0200, 10/31/2018. The estimated burden per response to comply with this voluntary
collection is approximately 16 hours. Send comments regarding the burden estimate to the Information
Services Branch, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001, or by e-mail to
infocollects.resource@nrc.gov, and to the Desk Officer, Office of Information and Regulatory Affairs, NEOB-
10202 (3150-0029 and 3150-0200), Office of Management and Budget, Washington, DC 20503. If a means
used to impose an information collection does not display a currently valid OMB control number, the NRC
may not conduct or sponsor, and a person is not required to respond to, the information collection.
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3) Scope and completeness — Is the stated scope appropriate and is it adequately
covered by the draft text?

4)  Quality and clarity — Does the guidance in the document represent the current
consensus among specialists in the field, and are they expressed clearly and
coherently?

Comments of an editorial nature will be considered; however, it should be noted that the draft
text will be comprehensively edited by the IAEA Secretariat.

Enclosed is: (1) communication from the IAEA concerning Draft Safety Guide DS469 and its
review, including an “Explanatory Note” regarding this document; (2) Draft Safety Guide DS469,
“Preparedness and Response for an Emergency During the Transport of Radioactive Material;”
and (3) blank template for comment preparation.

If you have any questions regarding this communication, please contact the individual named

below:

POINT OF CONTACT: Doris Lewis E-MAIL: Doris.Lewis@nrc.gov
TELEPHONE: (301) 287-3794

/RA/

Daniel S. Collins, Director

Division of Material Safety, State, Tribal
and Rulemaking Programs

Office of Nuclear Material Safety
and Safeguards

Enclosures:

1. Explanatory Note from IAEA
2. Draft Safety Guide DS469
3. IAEA Comment Template
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1. INTRODUCTION
BACKGROUND

1.1.  Under Article 5(a)(ii) of the Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergency [1], one function of the IAEA is to “collect and disseminate to States Parties
and Member States information concerning: ...methodologies, techniques and available results of

research relating to response to nuclear accidents or radiological emergencies”.

1.2. In March 2015, the IAEA’s Board of Governors approved a Safety Requirements publication,
Preparedness and Response for a Nuclear or Radiological Emergency, issued in the IAEA Safety
Standards Series as Part 7 of the General Safety Requirements (hereinafter referred to as GSR Part 7)
[2], which was jointly sponsored by thirteen international organizations. GSR Part 7 establishes
requirements for an adequate level of preparedness and response for a nuclear or radiological

emergency’, irrespective of the initiator of the emergency.

1.3.  IAEA Safety Standards No. SSR-6, Regulations for the Safe Transport of Radioactive
Material, 2018 Edition (hereinafter referred to as the Transport Regulations) [3], establishes
requirements to be complied with by the package designer, consignor, carrier and consignee. These
requirements ensure a high level of safety for the transport of radioactive material. However, events
during transport may occur and lead to a nuclear or radiological emergency. Advance planning and
preparation are required to provide an efficient and effective response to such emergencies. Therefore,
relevant national organizations should establish emergency plans to be followed in the event of an

emergency during transport of radioactive material, as specified in GSR Part 7 [2].

1.4.  This publication updates and supersedes the [AEA Safety Guide, Planning and Preparing for
Emergency Response to Transport Accident Involving Radioactive Material (2002) [4].

1.5.  Packages used for transport of radioactive material are designed in the Transport Regulations
[3] with a graded approach to meet stringent requirements that include considerations of the effects on
the package of prescribed accident conditions of transport. In addition, the Transport Regulations [3]
stipulate control measures to be implemented during transport. Further, the Transport Regulations [3]
specify requirements for design approval and shipment approval. Finally, the Transport Regulations
[3] require arrangements for preparedness and response for an emergency during the transport of

radioactive material.

1.6.  Preparedness and response for an emergency during transport should consider all hazards that

may be present. The hazards may include radiological hazards, other hazards from the shipment,

! Nuclear or radiological emergency: An emergency in which there is, or is perceived to be, a hazard due to (1) the energy

resulting from a nuclear chain reaction or from the decay of the products of a chain reaction; or (2) radiation exposure. [2]



operational hazards at the emergency site and environmental factors. Non-radiological hazards are

outside the scope of this publication.

1.7. Most emergencies during transport have limited radiological consequences and can be
resolved in a relatively short period. The emergency response may last only hours or days. This
publication describes emergency arrangements that may be necessary, including those relating to

events of very low probability with significant radiological consequences.
OBJECTIVE

1.8.  The objective of this Safety Guide is to provide guidance and recommendations to States on
preparedness and response for a nuclear or radiological emergency during the transport of radioactive

material.

1.9.  This Safety Guide should be used in conjunction with the requirements established in GSR
Part 7 [2] and the Transport Regulations [3], in order to prepare for and respond to emergencies during
the transport of radioactive material?, with due account to be taken of the recommendations provided
in IAEA Safety Standards Series No. GS-G-2.1, Arrangements for Preparedness for a Nuclear or
Radiological Emergency [6] (hereinafter referred to as GS-G-2.1), IAEA Safety Standards Series No.
GSG-2, Criteria for Use in Preparedness and Response for a Nuclear or Radiological Emergency [7]
(hereinafter referred to as GSG-2) and IAEA Safety Standards Series No. GSG-11, Arrangements for

the Termination of a Nuclear or Radiological Emergency [8] (hereinafter referred to as GSG-11).

1.10. The guidance and recommendations provided in this Safety Guide form the basis of achieving

the goals of emergency response described in GSR Part 7 [2].
SCOPE

1.11. This publication covers preparedness and response for a nuclear or radiological emergency
during transport, irrespective of the initiator of the emergency. The term emergency refers to a nuclear

or radiological emergency, unless otherwise specified.

1.12. The publication is limited to transport activities under emergency preparedness category IV?3,

as defined in GSR Part 7 [2]. It includes guidance and recommendations for States, regulatory bodies,

2 GSR Part 7 [2] and the Transport Regulations [3] use different definitions of radioactive material. For the purposes of this
publication, the first definition of radioactive material from the IAEA Safety Glossary [5] is used, which includes all
radioactive material under the definition in the Transport Regulations [3]. The term ‘radioactive material’ also includes

nuclear material as defined in the Nuclear Security Series.

3 Emergency preparedness category IV is defined as, “Activities and acts that could give rise to a nuclear or
radiological emergency that could warrant protective actions and other response actions to achieve the goals of
emergency response in accordance with international standards in an unforeseen location. These activities and

acts include: (a) transport of nuclear or radioactive material and other authorized activities involving mobile



emergency response organizations, including consignors, carriers and consignees, for the
implementation of the requirements for transport activities in emergency preparedness category IV,

established in GSR Part 7 [2].

1.13. The publication does not apply to events during the transport of radioactive material that do

not initiate an emergency (e.g. a vehicle involved in a minor traffic accident).

1.14. The publication does not apply to emergencies during the movement of radioactive material
fully within the site boundaries of authorized facilities. Such emergencies should be addressed as part

of the on-site emergency arrangements for the facility, in line with GSR Part 7 [2].

1.15. The publication does not provide guidance concerning measures specific to nuclear security,

which can be found in the publications of the IAEA Nuclear Security Series.
STRUCTURE

1.16. Section 2 describes the overall national emergency arrangements and framework for
preparedness and response for emergencies during transport. It defines the roles and responsibilities of
States, regulatory bodies, consignors, carriers and radiological assessors. Section 3 describes
preparedness and response elements, including the preparedness stage, the concept of operations, and
training, drills and exercises. Section 4 describes specific considerations for each mode of transport,
which can be considered in the overall context of the concept of operations described in Section 3.
Section 5 describes the interface with nuclear security and provides linkages to the IAEA Nuclear

Security Series.

1.17. Appendix 1 provides a synopsis of aspects of the Transport Regulations [3] that are relevant to
emergency response and does not replace the Transport Regulations. Appendix 2 provides
considerations for States that are developing a national capability. Appendix 3 and Appendix 4
describe the types of initiating events that could lead to an emergency as well as the possible
radiological consequences. The Annexes provide samples and templates of documents described in the
body of the publication, including example notification forms, sample emergency instructions and a

template carrier and consignor emergency response plans.

dangerous sources such as industrial radiography sources, nuclear powered satellites or radioisotope
thermoelectric generators; and (b) theft of a dangerous source and use of a radiological dispersal device or
radiological exposure device. This category also includes: (i) detection of elevated radiation levels of unknown
origin or of commodities with contamination; (ii) identification of clinical symptoms due to exposure to
radiation, and (iii) a transnational emergency that is not in category V arising from a nuclear or radiological

emergency in another State. Category 1V represents a level of hazard that applies for all States and jurisdictions.”



2. NATIONAL ARRANGEMENTS AND FRAMEWORK

2.1.  This section provides guidance and recommendations for establishing and maintaining

arrangements for an emergency during the transport of radioactive material.

2.2.  The arrangements below are meant to help Member States achieve the goals of emergency
preparedness and response, as defined in GSR Part 7 [2] and are intended to support an effective
governmental, legal and regulatory framework in relation to preparedness and response for

emergencies during transport.
EMERGENCY MANAGEMENT SYSTEM

2.3. Consistent with the requirements in the IAEA Safety Standards series, an emergency
management system should integrate all relevant elements (e.g. organizational structure, resources,
policies and processes) into one coherent system, to enable the organization to set clear goals and
strategies in emergency preparedness and response for any emergency during transport in an effective

manner, commensurate with the results of the hazard assessment.

24. Since emergencies during transport may occur in any territory, this level of hazard applies to

all States and jurisdictions, as defined in emergency preparedness category IV in GSR Part 7 [2].

2.5. The emergency management system should include a national coordinating mechanism
designed to ensure that the roles and responsibilities of the governmental bodies and the different
operating and response organizations are clearly specified, and that emergency arrangements are

established in line with the graded approach.

2.6.  The national coordinating mechanism should identify all the response organizations and
agencies involved in emergency preparedness and response regarding transport of radioactive material,
at the national and local level, including the consignors, carriers and consignees that may be foreign or
international entities. The national coordinating mechanism should consider all response organizations

and ensure that their roles and responsibilities are clear.

2.7.  The national coordinating mechanism should include the relevant competent authorities for
emergency preparedness and response and for transport safety and transport security, which may or

may not be the same organization, depending on the structure of the government.

2.8.  Within the national coordinating mechanism, various organizations may have distinct
responsibilities concerning emergencies during transport. Where practicable, one organization should

be assigned responsibility for each aspect of emergency preparedness.

2.9.  Emergency arrangements should be in place for emergencies during transport involving
foreign consignors and/or carriers. The arrangements of those foreign consignors and/or carriers
should be compliant with national regulations and compatible with the actions of national response

organizations, including issues concerning coordination and communication.



2.10. During the preparedness stage, a unified command and control system should be identified and
established with clear authority and responsibility* to direct the response at the site during an
emergency, including that of public and private response organizations that may be present for an

emergency during transport.
ROLES AND RESPONSIBILITIES

2.11. During the preparedness stage, the roles and responsibilities of all organizations for
emergencies during transport — including the government, the emergency response organizations
(national and local), first responders, carriers and consignors — should be identified. In some cases,

consignees may also have responsibilities in the event of a transport emergency.

2.12. Example roles and responsibilities are listed in this section. Since the preparedness and
response actions for a transport emergency involving any class of dangerous goods have much in
common, the aspects that are specific to radiological emergencies should be developed and

incorporated into the overall emergency management system under the all-hazards approach.
Government

2.13. The government is required in GSR Part 7 [2] to “make adequate preparations to anticipate,
prepare for, respond to and recover from a nuclear or radiological emergency at the operating

organization, local, regional and national levels, and also, as appropriate, at the international level”.
2.14. For an emergency during transport, the relevant governmental bodies should ensure that:

(a) Specific provisions regarding emergency preparedness and response during the transport
of radioactive material are taken into account by the national coordinating mechanism, as
defined in GSR Part 7 [2], which should include representatives of the transport safety

competent authorities and are kept up to date.

(b) The emergency preparedness and response requirements for consignors and carriers,
including foreign consignors and carriers operating within or through the State, are
defined and included in the governmental, legal and regulatory framework, as

appropriate.

(c) Arrangements are in place to respond to the loss or theft of radioactive material during
transport. Once material has been lost during transport, it should be treated as material out
of regulatory control, and appropriate guidance from publications in the IAEA Safety
Standards Series and the IAEA Nuclear Security Series should be considered.

4 This authority and responsibility typically would be assigned to the individual in the organization which has the
primary role during each phase of the response. The authority may be transferred between organizations as the

emergency response progresses.



2.15. In developing emergency arrangements, the relevant government bodies, including the
competent authorities for transport safety, transport security and emergency preparedness and

response, should:

(a) Consider ensuring that legislation defines the areas of responsibility and the functions of
the various national authorities that have expertise in transport safety and emergency

preparedness and response;

(b) Ensure that the national coordinating mechanism includes relevant transport safety

competent authorities;

(c) Define the responsibilities of national and local governments for emergencies during

transport, which may occur anywhere in the territory;

(d) Identify carriers, consignors and consignments regularly transiting the State so that the

State will be able to conduct an accurate hazard assessment;

(e) Ensure that radiation protection services and any required technical expertise (e.g.,
package experts, radiological assessors) are available in case of an emergency during

transport;

(f) Identify the authorities and organizations to be notified when an emergency occurs during

the transport of radioactive material and establish notification procedures;

(9) Require periodic review, testing and updating of response organization plans, which may

include private organizations under the overall responsibility of the consignor;
(h) Establish proper training, drill and exercise programmes;

(i) Consider establishing arrangements with the governments in relevant States, including

neighbouring States, for emergencies that may extend beyond national boundaries;

(J) Specify the responsibility for the provision and coordination of public information in the

event of a transport emergency, including the role of the consignor and carrier.

2.16. Local governments should develop emergency arrangements based on the national
requirements and the national hazard assessment. These arrangements should address: the ability to
recognize a consignment of radioactive material; being familiar with basic safety precautions;
knowing whom to notify. They should include the deployment and operation of the local government’s
own resources. The elaboration of these arrangements should be coordinated between the local and

national governments.
Consignors and carriers

2.17. The consignor has the primary responsibility for ensuring that adequate emergency

arrangements are in place for a given shipment of radioactive material, in accordance with the national



emergency arrangements of all the States relevant to the shipment. In some cases, such as air transport,
when the consignor may not know the exact route, some aspects of this responsibility may be assigned

to the carrier. The States relevant to the shipment can include:
(a) the flag State of the conveyance;
(b) the State of the consignor and that of the consignee;
(c) States with land, air or territorial waters through which the shipment transits.

2.18. The consignor should ensure that, before undertaking the transport of radioactive material,
carriers are provided with the instructions to be followed in case of a transport emergency. An example
of guidance that can be given to a carrier prior to undertaking the transport of radioactive material is

provided in Annex II.

2.19. The consignor should, when appropriate, provide instructions for any specific environmental

considerations relevant to the shipment and its route.

2.20. The consignor should make arrangements with relevant organizations, which could include
private companies, to ensure that emergency arrangements are in place throughout the duration of the
transport, through all territories, taking account of the possibility of multiple modes of transport for
one shipment. These arrangements should be applied in a graded approach, considering the
consignment and based on distances, languages, applicable jurisdictional requirements or other factors

of the shipment. The overall responsibility remains with the consignor.

2.21. The carrier should ensure that written emergency instructions applicable to the material being
transported are carried on board the conveyance. In addition, efforts should be made by the carrier to
ensure that this emergency information will be available to the first responders, even if the carrier

personnel are incapacitated.

2.22. During an emergency, the consignor and/or the carrier may need to communicate with the
media and the public. When required, the information should be shared between the different
authorities and response organizations involved, before being published, to help provide correct and

consistent information [9].
Radiological assessor

2.23. In some events, emergency services for conventional emergencies may be sufficient to
respond to the emergency. When it is suspected that the integrity of the package may have been
compromised, a radiological assessor with specialized expertise may be needed to respond to the

emergency. The role of the radiological assessor®, either a person or a team, is to perform radiological

® Depending on the situation and the national arrangements, the radiological assessor may come from

government, technical support organizations or consignors and carriers.



surveys, perform dose assessments, control contamination, ensure the radiation protection of
emergency workers and the public and formulate recommendations on protective actions and other
response actions. This role may be fulfilled remotely or at the emergency site, depending on the

emergency situation.

2.24.  As part of the emergency arrangements, a trained and equipped radiological assessor should be
available to assess the radiological consequences of an emergency. Radiological assessors should be
trained and qualified in their necessary functions, including radiation safety, assessing containment,
radiation and contamination measurements and emergency response. Depending on the results of the
hazard assessment, the radiological assessor may also need to be trained in the prevention of
criticality.

2.25. Capabilities to communicate with the radiological assessors should be continuously available

so that they can be notified of an emergency requiring their expertise.

2.26. If required under the emergency arrangements, the radiological assessor should be able to
reach the site of the emergency within an appropriate response time, based on the hazard assessment
and defined in the emergency arrangements. This could be achieved by identifying teams and
equipment across the territory, or by having a pre-identified means of transport for a centralized team

and its equipment, to ensure the timely movement from their location to the site of the emergency.
2.27. The radiological assessor should be authorized, prepared and equipped to:

(a) Travel to the site, if required, with the appropriate equipment, within the time specified in

the emergency arrangements;

(b) Integrate into the existing emergency response and coordinate with other response

organizations;

(c) Operate in emergency conditions, if required, while being protected from radiological and

non-radiological hazards;

(d) Evaluate the radiological hazard resulting from the radioactive material through

measurements, observations, sampling and other methods, as required;

(e) Advise on the appropriate steps to minimize the exposure of persons to radiation and/or

radioactive material;
(f) Minimize the spread of radioactive contamination;

(g) Assess the current status of the package safety functions and the prognosis of their

condition;

(h) Provide technical information and advice to the appropriate authorities and response

organizations that would help in the emergency response.



HAZARD ASSESSMENT

2.28. GSR Part 7 [2] requires that the government “shall ensure that a hazard assessment is
performed” and that the potential hazards associated with an emergency during the transport of
radioactive material should be identified. The potential consequences of an emergency should be
assessed to provide a basis for establishing arrangements for preparedness and response to an
emergency. The hazard assessment should include identifying potential initiating events that need to
be considered and their potential consequences on individuals, property and the environment. The
hazard assessment provides the basis for a graded approach and allows the development of emergency

arrangements commensurate with the potential consequences.

2.29. The hazard assessment should be based on information from the consignor, the carriers (for all
modes of the transport), the operators of in-transit storage facilities, the first responders, local

governments and competent authorities.

2.30. The potential consequences of the identified hazards should be assessed, including radiation
hazards and hazards not related to radiation that may impair the emergency response. This should
include, but should not be limited to, an evaluation of external dose rates and the potential intake of

radioactive material, and the individual doses that could be received.

2.31. There are multiple values of sources used for the transport of radioactive material and
emergency preparedness and response. The Al and A2 values defined in the Transport Regulations are
used “to determine the activity limits for the requirements of these Regulations” [3]. Similarly, in
emergency preparedness and response, D values have been developed to specify the radionuclide
specific activity of a source which, if not under control, could cause severe deterministic effects for a
range of scenarios that include both external exposure from an unshielded source and internal
exposure following dispersal of the source material [10]. The Al and A2 values should be used to
determine required package types, with the goal of applying the graded approach of the Transport
Regulations [3] to shipments and withstanding accident conditions of transport, as appropriate.
D values should be used for determining the extent of the necessary emergency arrangements
according to the graded approach for emergency preparedness and response in line with GS-G-2.1

[6].°

2.32. The different types of packages and their radioactive contents transported within or through

the State should be considered when completing or revising the hazard assessment. The events leading

6 The graded approach to the requirements for package design and classification, as described in the Transport
Regulations [3], has been developed in part to limit the exposure of emergency workers in an effort to prevent

relevant dose limits from being exceeded.



to single or combined failures of the package safety functions (e.g. containment, protection against
external radiation, prevention of damage caused by heat, prevention of criticality), risks arising from

the transport infrastructure and the risk of human error should be considered in the hazard assessment.

2.33. For the assessment of identified hazards, other external conditions that could hinder or impair
the response capability should be taken into account when their combination with an emergency

during transport is foreseeable. These include:
(@) a conventional emergency (e.g. earthquake, hurricane, flood, severe weather at sea);
(b) another simultaneous emergency affecting a nearby facility;
(c) non-radiological hazards arising during the transport emergency.

2.34. Foreseeable events, even with low probabilities, where the package can be compromised
beyond the design requirements should be considered in the hazard assessment. Events of this type

include:

(2) Operational errors arising from human and organizational factors in package preparation,
resulting in excessive dose rates. Examples include errors in primary conditioning,

forgetting to engage a closure bolt and missing complementary shielding;

(b) Exceptional environment loadings, such as: tunnel fires; burying in soft soil and covering
with debris; high energy crushing (exceeding the energy of the 9 metre drop test); sharp
punching (e.g. impact from a forklift truck), an airplane crash (except Type C packages);

(c) Malicious acts that may impact the integrity of the package.

2.35. Modalities of transport should also be considered when identifying initiating events and
potential consequences. These include the route, nearby infrastructure, terrain, distance, timing,
seasonal weather and sensitive environments (e.g. local food and water supplies). Additional factors,
including the frequency of transport (e.g., shipments that occur once every 20 years), may be used to

apply the graded approach to identifying the planning basis for emergency preparedness and response.

2.36. A periodic review of the hazard assessment should be undertaken to ensure that any major
change in transport activities is adequately considered, and that existing arrangements remain
appropriate, taking into account any information obtained from the use or the testing of the emergency

arrangements.
PROTECTION STRATEGY

2.37.  GSR Part 7 states that the “government shall ensure that, on the basis of the hazards identified
and the potential consequences of a nuclear or radiological emergency, protection strategies are
developed, justified and optimized at the preparedness stage for taking protective actions and other

response actions effectively in a nuclear or radiological emergency” [2].
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2.38. The government is required to ensure that “interested parties are involved and consulted, as
appropriate, in the development of the protection strategy” [2], including regulatory bodies, consignors

and carriers.

2.39. Protective actions for emergencies during transport should be consistent with those for other
nuclear or radiological emergencies and should be based on the identified reference level, described in
terms of residual dose, and generic criteria, expressed in terms of projected dose or received dose [2,

7, 11].

2.40. Operational Intervention Levels (OILs) for radiological emergencies are provided in GSG-2
[7]. As described in Section 3, OILs can only be used in conjunction with other observables and
indicators to initiate an emergency response. Exceeding an OIL value should not be used as the sole
basis for initiating an emergency response. In some rare cases, such as the active monitoring of the
temperature of shipments, Emergency Action Levels (EALs) may also be used to initiate an

emergency response.

2.41. In accidents during transport, dose rate measurements in excess of the OILs should not be used
as a justification to declare an emergency class and trigger emergency response actions. When dose
rate measurements show that OILs are exceeded, they should be compared with the measurements
recorded at the beginning of the shipment process (e.g. transport index) and other observables and

indicators to help identify abnormal conditions and trigger emergency response actions, if appropriate.

2.42. As part of the protection strategy, cordoned off areas should be established based on the
guidance in GSG-2 [7]. States may establish specific cordon area distances to be implemented in an

emergency for radioactive material regularly transported in their territory.

243. In case of recurring international shipments, governments should harmonize protective

strategies for similar postulated emergencies when practicable.
PLANS AND PROCEDURES

2.44. The national arrangements for emergency preparedness and response relating to transport
should incorporate the responsibilities of both domestic and regular foreign consignors and carriers, as
applicable. The emergency arrangements of the consignor and the carrier should be consistent with

the national arrangements of all the States relevant to their shipments.

2.45. At the national level, emergencies during the transport of radioactive material should be
addressed in the national radiation emergency plan (NREP) [6]. The NREP should include the results

of the hazard assessment and either include or make reference to the protection strategy.

2.46. Consignors and carriers are required by the Transport Regulations [3] to have emergency plans
and procedures for their shipments in place. These plans and procedures should be commensurate with

the hazard assessment.
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2.47. Additional plans and procedures should be developed for specific shipments. This will depend
primarily on the material being transported. These plans and procedures should be consistent with the

existing plans and procedures.

2.48. Emergency arrangements for all organizations should be coordinated and integrated with the
arrangements for the response to a nuclear security event during the transport of nuclear or radioactive

material [12, 13].

2.49. All response organizations should ensure that their plans are consistent and compatible with
other response organizations. A process to ensure that any changes to existing plans are communicated

to affected organizations should be developed.
National plans

2.50. There does not need to be a separate national plan for emergencies during transport. In some

countries, the NREP may be part of the all-hazards emergency plan [14].

2.51. The emergency arrangements relating to transport should address all the required topics for a

national radiation emergency plan as required in GSR Part 7 [2]. These are:
(a) The planning basis and the hazard assessment;
(b) Responsibilities, capabilities and duties of the organizations involved;
(c) Procedures for alerting and notifying key organizations and persons;
(d) Methods of providing public information, including warning and informing;
(e) Generic criteria, EALs, OILs and observables and indicators;

(f) Protective actions and other response actions for human life and health, property and the

environment;
(9) Protection of emergency workers and helpers;
(h) Resources for medical support;
(i) Training, drills and exercise programme;
(1) Procedures for reviewing and updating plans and procedure;
(K) Procedures for response actions involving recovering a package.
Local plans

2.52. The local authorities with a role in responding to emergencies during transport should develop
a plan to enable emergency response functions to be performed. The emergency arrangements relating

to transport should address all the required topics, including:

(@) A list of emergency response facilities in the local area, consistent with the national
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hazard assessment and planning basis;

(b) The responsibilities, capabilities and duties of the organizations involved, including the
allocation of tasks and responsibilities during the response, and the responsibility for
management of local operations; the procedures for requesting information and support

from the consignor and the carrier in order to bring the packages under control;

(c) The procedures for alerting and notifying key organizations and persons, including the
fire brigade, emergency medical service, radiological assessors, police and any other

experts;

(d) Arrangements for the provision of public information, including warning and informing

the public and links with the media;

(e) The procedures for response actions, including the means of communicating with
organizations involved in the response, and the conditions for terminating an

emergency [8];
(f) The resources for medical support and managing the medical response;
(9) The procedures for training, drills and exercises;
(h) Arrangements for analysing the emergency response;
(i) Maintenance of the emergency plan.
Consignor and carrier plans

2.53. At the operating organization level, emergency plans for responding to nuclear or radiological
emergencies during transport of radioactive material should conform as closely as possible to the plans
and procedures for the transport of other dangerous goods and for conventional emergencies. The
plans should be integrated with the plans for other nuclear or radiological emergencies and
conventional emergencies, as appropriate. These plans should be reviewed and approved by the

regulatory bodies.

2.54. Consignors and carriers conducting international shipments should ensure that their
emergency arrangements are compliant with the requirements of each State through which they

conduct shipments.

2.55. Consignor and carrier emergency plans should be reviewed and updated regularly within a
defined frequency to include any experience gained. The plan should be modified as appropriate based
on any updates to the NREP, regional emergency plan or local emergency plan and also to take
account of the results of drills, exercises and actual emergencies, or when the nature of transport
activities changes. In addition, the contact information of personnel and organizations should be kept
up to date. To simplify the frequency of updating, names and communication details should be

included as an annex to the plan.
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2.56. As required by the Transport Regulations [3], consignors and carriers should develop plans
and procedures, as appropriate, for emergencies during transport of radioactive material,
commensurate with the hazard assessment. The arrangements should be documented in a formal plan
that is available to competent authorities. Consistent with GSR Part 7 [2], the plans and procedures

should include, but are not limited to:
(a) A description of the shipments covered under the plan;
(b) The initiating events that can be envisaged,

(c) The responsibilities of response organizations involved in the transport, such as
consignors, carriers, in-transit facilities, package designer, package owner and other
subcontractor(s) employed during the preparedness stage or during an emergency

response;

(d) The procedures for identifying an emergency and notifying, in particular, the public

safety authorities when the carrier is incapacitated or unavailable;
(e) The coordination with public safety authorities;

(f) Any technical support that can be provided, including equipment that can be deployed to

the site area of the event for:
(i) Assessment, e.g. leak tightness, dose rates, contamination, meteorological data;

(if) Mitigation, e.g. complementary shields, tarpaulins, replacement of damaged

components, overpack, recovery of contaminated items;

(iii) Package recovery, including specific means, e.g. means of lifting, trailers, tie-down
system, escort; and a strategy for locations or facilities that can receive damaged

packages;

(9) The likely response actions (including instructions from the consignor to the carrier and

emergency response organizations);
(h) The response procedures and time frames;
(i) The means of communication, documentation and recording;

(1)) Templates and checklists for the activities of the assigned transport operator during

emergency response;
(K) Quality management programme for emergency preparedness and response;
() Training, drill and exercise programme.
2.57. The plan should cover all phases of the response to an emergency, from:

(a) the emergency response phase, including initial response actions, up to
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(b) the transition phase, which includes preparation for timely resumption of normal social

and economic activity [8].
TRANSNATIONAL RESPONSES

2.58. Appropriate communication and coordination systems should be used by all response
organizations when establishing emergency arrangements and when responding to transport
emergencies, taking into account the possibility of different nationalities of the response organizations.
The systems should include the designation of emergency contact points and mechanisms for

communication.

2.59. All response organizations involved in an emergency that may occur during international
transport should be aware of the notification process required by the relevant national and local
authorities of the State where the emergency may occur, e.g. the means of communication, the
language to be used and the persons to be contacted. In particular, the consignor should be able to
contact the authorities concerned quickly, to provide information, advice and assessments as

necessary.

2.60. Consignors and carriers operating internationally need to take into account the national
legislation, regulations and requirements of all States in which they operate. The consignor should
ensure that the transport documents are written in languages readily understandable by all the response
organizations involved in emergency response, e.g. carriers, national and local authorities, operators of

in-transit facilities and the consignee.

2.61. Consignors should make arrangements with organizations in other countries, as appropriate, to
ensure the efficiency and effectiveness of arrangements and to comply with national requirements,

such as language requirements.

2.62. The development of emergency arrangements should take into account that the consequences
of an emergency may cross national borders, even if the shipment did not, consistent with the hazard
assessment as described in this section. Protective actions and other response actions should be

harmonized, to the extent practicable, across national borders.

2.63. If frequent or recurring international shipments are planned, States may consider establishing
bilateral or multilateral agreements specifying emergency arrangements. These agreements may
include arrangements for cross border deployment of personnel and resources to ensure that
appropriately qualified personnel are permitted to respond across borders. They may also include
provisions for advance exchange of information, results, findings and instructions intended for the

public.
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3. PREPAREDNESS AND RESPONSE ELEMENTS

3.1.  This section provides guidance on how an emergency response could be planned for and
implemented. It covers areas that should be considered when developing emergency arrangements.
Preparedness for transport emergencies should cover a broad range of scenarios. The range of
postulated emergencies should therefore be identified at the national level and be based on a hazard

assessment, as discussed in Section 2, for the types of shipments in its national territory.
PREPAREDNESS STAGE

3.2. The development of emergency arrangements should be completed prior to transport, in
accordance with the graded approach stipulated in GSR Part 7 [2]. These emergency arrangements
should take into consideration the actions that need be performed in the event of an emergency, and

the resources that may be needed for the emergency response.

3.3.  Unique shipments that go beyond those addressed in the national hazard assessment require

specific emergency arrangements.
CONCEPT OF OPERATIONS

3.4.  The concept of operations’ is a brief description of an ideal response to a postulated
emergency, used to ensure that all the personnel and organizations involved in the development of

emergency response capabilities share a common understanding.

3.5.  The concept of operations can be used by emergency planners to develop or revise their
national concept of operations, covering the topics below and incorporating their national planning

basis and response organizations.

3.6. In order to achieve the goals of emergency response described in GSR Part 7 [2], and in
addition to other objectives not specific to transport, the following objectives should be considered

when responding to nuclear or radiological emergencies during transport:
(@) Establish and control the site area®;
(b) Identify the hazards of the radioactive material involved;
(c) Mitigate the consequences (e.g. fight the fire, contain the spill);

(d) Restore the package(s) to a safe and stable state;

" In addition to the description of the ideal response, some steps of the described response include additional

clarifications to better understand those steps.

8 The site area is defined as, “A geographical area that contains an authorized facility, authorized activity or
source, and within which the management of the authorized facility or authorized activity or first responders may

directly initiate emergency response actions.” (GSR Part 7 [2])
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(e) Recover the radioactive material, package and conveyance;

(f) Prepare to re-open the transport route to normal activity, including any required

decontamination.

3.7. The concept of operations set out below describes a series of actions; however, the sequence
of these actions would depend on the emergency conditions. It should also be considered that there
may be little or no time from the initiating event to accident progression, and that the situation may

have deteriorated when the responders arrive at the site.

3.8. This publication focuses on hazards from radioactive material. In some cases, other hazards
may be present at the site area and may be the primary factor in determining response actions. The
concept of operations should be applied in the context of plans and procedures for other hazardous

materials and dangerous goods.

3.9.  In some cases, such as uranium hexafluoride (UFs), the radioactive material may also present

chemical hazards which outweigh the radiological hazards.
EMERGENCY RESPONSE PHASE
Urgent Response Phase

3.10. Once the initiating event has occurred and the emergency class has been declared, pre-
planned procedures based on the concept of operations should be implemented to make the appropriate

notifications and initiate the emergency response.

3.11. The initial response to an emergency during transport should be based on observable criteria

and other indicators.

3.12. Carriers who are at a transport accident and first responders arriving at the site area should
identify observable conditions that could indicate an emergency situation. Any observable indication
that a radiological emergency may be present should be acted upon, and response procedures should
be activated. An emergency class should be declared if there is a visible loss of containment or
shielding integrity, or if a radiation reading taken by a qualified individual with an appropriate

radiation instrument confirms that radiation levels are higher than should be expected.

3.13. Emergency workers should consider the possibility that external damage to a container or
package of radioactive material does not necessarily mean that the interior packaging component
containing the radioactive material or providing shielding has been damaged or breached.
Nevertheless, external damage is an indication that an emergency response should be activated, and
the package should be examined by qualified personnel. Leaking liquids, gases or powders may

indicate that package integrity has been compromised.
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3.14.  An emergency response should also be activated, even without any visible indication of
external damage, when the accident conditions are still developing and might lead to serious damage

to package functions (e.g. in case of a fire that could not be extinguished in a timely manner).

3.15. In addition to the notification points for the emergency services, the consignor’s notification
point should be listed on the transport documents or identified through other means, such as national
programmes. In the event that a carrier is unable to make the initial notification, for example because

of injury or death, first responders may do so.

3.16. Initial responding organization(s), which could be first responders or the carrier, should,
without delaying notifications, carry out an initial assessment by considering the following observable

criteria (Annex [ provides additional information):
(a) The location of the emergency;

(b) Available information regarding the affected area, including its geography (e.g. hilly

terrain, plains), population, infrastructure or special environmental concerns;
(c) Site accessibility;
(d) The nature of the initiating event (e.g. collision, fire, submersion);
(e) Injuries to people;
(f) Meteorological conditions;
(9) Labels, markings, placards, UN numbers or transport documents;

(h) Other dangerous goods or other hazards present in the immediate vicinity of the accident

site, such as:
(i) Large quantities of flammable liquids or gases;
(if) Explosive material;
(iif) Toxic or corrosive materials;
(i) Any indications that the containment of any of the packages has been breached,
(J) Any indications that the emergency was initiated by a malicious act.

3.17. The emergency response should be coordinated between response organizations based on the
required level of emergency response and pre-planned emergency arrangements. The initial
notification will likely be general in nature; however, further assessment may be needed to determine

the resources and technical expertise that may be required (e.g. criticality safety).

3.18. After the initial notification, notification points should activate the appropriate response
organizations, including any experts that may be needed to assess the situation, such as radiological

assessors, either at the site area or remotely.

18



3.19. If the emergency has, or is likely to have, transnational radiological consequences of safety
significance, the competent authority of the Accident State identified under the Convention on Early

Notification of a Nuclear Accident [1] is obligated to notify the IAEA and potentially affected States.

3.20. Emergency workers should access and review the transport documents, which provide
information on the radioactive material and the package(s) being transported and, if available, they
should be used to determine the number of packages, activities and radionuclides that could be
present. The documents provide information that may be used to help determine the extent of the
emergency and the expertise needed to respond to the emergency. Consignors/consignees and carriers
should make arrangements so that transport documents can be promptly available to emergency

response organizations, on request.

3.21. Consistent with the guidance provided in GS-G-2.1 [6], first responders and other emergency

response organizations should:

(a) Ensure that saving lives and administering first aid is the highest priority. First responders
should be trained and given information on the precautions to take while performing first

response duties in a radiological and/or contaminated environment.

(b) Ensure that mitigatory actions, such as firefighting, are not delayed by the presence of
radiological hazards. Response actions such as suppressing fires and dealing with
flammable, explosive and toxic materials may take priority before any assessment of

package integrity can or should be made.

(c) Establish a unified command and control system for emergency response under the all-
hazards approach as part of the emergency management system. For transport

emergencies, this may include the consignor or carrier.

(d) Check that all relevant response organizations have been effectively activated and have

established appropriate communication channels.

3.22. Emergency workers should organize the site area consistent with the guidance provided in
GS-G-2.1 [6]. Additional considerations may determine the exact definition and location of specific

arcas:

(a) Checkpoints and command posts should be set up, upwind of the damaged package(s)

and out of potential spill areas.

(b) Inner cordoned off areas should be established immediately, for protection of the public
and responders. These areas should encompass all packages or containers of radioactive
material that may have been ejected from a vehicle as a result of an accident. The location
of the ejected packages and operational factors may necessitate creating multiple inner

cordoned off areas or one larger inner cordoned off area.

19



(c) Cordoned off areas and security perimeters should be re-established and periodically

verified.

3.23.  Emergency workers should consider all material released from the package to be hazardous

unless and until otherwise determined by a radiological assessor.

3.24. Package integrity may have failed, even if there are no visible indications of this; it can only
be determined by a radiological assessor using appropriate instruments. All packages involved in an

accident should therefore initially be treated with caution.

3.25. The radiological assessor should assess the status of the package(s), including all of its safety
functions: containment, shielding, heat dissipation and criticality safety, if applicable. The package
design approval, which defines the design of the package, may be used, when available, to help the
radiological assessor to assess the integrity of the package functions. Note that, if firefighting agents
containing water have been used in proximity to fissile material, radiological assessors should include

this information in their criticality safety assessment.

3.26. Instruments, equipment and other supplies needed for mitigatory actions should be identified
and made available so that they can be used expeditiously in an emergency, as required in the

Transport Regulations [3]. Mitigatory actions for damaged packages include:

(a) Using plugs, tarpaulins and leak-tight overpacks for plugging and containing leaks and

preventing the spread of contamination;
(b) Using additional shielding, as required;

(c) Allowing packages to cool if they have been involved in a fire or if the heat dissipation

system is damaged;

(d) Recovering dispersed fissile material in special containers that have a safe geometry and
are watertight. Ensure that there is appropriate spacing between groups of packages

containing fissile material.

3.27. Depending on the location of the emergency and operational considerations, damaged
package(s) may be transferred to an acceptable interim location, following an assessment by qualified
personnel and with due precautions. However, the package(s) should not be forwarded to any other
location until they have been repaired, reconditioned and decontaminated, as appropriate, by qualified

personnel [3].

3.28. Radiological monitoring should be conducted as soon as possible during the emergency
response to confirm the presence or absence of radiological consequences caused by the initiating
event. The type of instrumentation selected for monitoring a specific site area should be based on the

radionuclides likely to be present.
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3.29. Dose rate measurements can be compared to the transport index to determine whether the
package shielding has been damaged. For example, if a reading greater than 100 uSv/h (0.1 mSv/h) is
observed at a distance of more than one metre from a single package containing radioactive material, it
is likely that the package shielding has been compromised. Note that this may not apply to shipments

under exclusive use or to shipments where multiple packages are present.

3.30. During the urgent response phase, a thorough assessment of the radiological conditions at an
emergency site may not be possible. A proper assessment of the situation may be an extended process,

especially in cases involving the contamination of persons, objects and the environment.

3.31. Information concerning radiation levels, loss of shielding and any release of radioactive
material from a container or package will typically only be obtained once radiation monitoring
equipment is available. Any emergency workers in possession of suitable radiation monitoring
equipment — whether first responders or other emergency workers — should be trained on dose rate

and contamination limits for the safety of personnel.

3.32. Additional protective actions may be considered as a result of the loss of containment or

shielding of the package(s), including:
(a) Control of access to and egress from the site area;
(b) Protective actions within the cordoned off area (e.g. sheltering or evacuation);
(c) Personal protective actions;
(d) Decontamination of persons;
(e) Controlling potentially contaminated food and water supplies;
(f) Protection of the local drainage system and/or area.

3.33.  During an emergency, the public should be informed of the potential hazards and about what is
being done to ensure public safety and to protect the environment. There should be no delays in

providing this information, which could jeopardize the effectiveness of protective actions [9].

3.34. To minimize the risk of conflicting statements being issued to the news media, the
responsibility of communicating with news media representatives should be coordinated by a

designated individual or organization [9].
Early Response Phase

3.35. Prompt and continuous assessment of radiological hazards and related hazards should be

carried out by the radiological assessor:
(a) To prevent the escalation of the emergency;

(b) To return the site area to a safe and stable state;
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(c) To reduce the potential for, and to mitigate the consequences of, radioactive release or

€xXposures;

(d) To identify and obtain any additional expert support needed (e.g. chemical toxicity,

medical).

3.36. Emergency plans and procedures should address how the news media and the public will be
provided with information. For any accident involving radioactive material, concerted efforts should
be made to keep the news media and the public well informed of the situation at all times. The public
should be made aware of any protective actions that are recommended and the efforts that are being

made to transition the site area back to its original condition [9].

3.37. Depending on the type of consignment, the mode of transport and the severity of the accident,
response organizations should consider that early protective actions may be necessary. These can
include restrictions on the consumption of food, milk and drinking water, and from using commodities

other than food that may be contaminated, where OILs may be exceeded.

3.38. If the drinking water supply is suspected of being contaminated by dispersed radioactive
material, it should be tested for contaminants. Similarly, in an emergency in or near a waterway where
there is suspicion that radioactive material may have been released the water should be tested for

possible contamination.

3.39. Radiation monitoring should be based on the hazards from the emergency, as well as radiation
and/or contamination levels that are present. Monitoring should be routinely performed during the

emergency to ensure:

(a) that any protective actions and other response actions are still valid or are adjusted
according to changing circumstances, and that the most vulnerable members of the public

are protected, based on pre-established OILs;

(b) that consideration is given to locating people, vehicles and goods that may have left the

affected area.
TRANSITION PHASE

3.40. An emergency during transport can require transition to either a planned exposure situation or
an existing exposure situation, following the emergency exposure situation, depending on the

circumstances [2, 8, 11].

3.41. The transition phase “commences as early as possible once the source has been brought under
control and the situation is stable; the transition phase ends when all the necessary prerequisites for

terminating the emergency have been met” [8].

3.42. GSG-11 states, “To a great extent, the transition from the emergency exposure situation in

areas off the site will be subject to confirmation by the operating organization that the respective
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prerequisites have been fulfilled on the site” [8]. For an emergency during transport, the primary
responsibility for ensuring that relevant prerequisites are met at the site lies with the consignor,
although specific emergency arrangements may be made during the preparedness stage for the carrier,

consignee or other private company to manage these actions.

3.43. The following aspects should be considered by the consignor and off-site response
organizations during a transport emergency to help determine whether the necessary prerequisites for
termination of the emergency have been met, consistent with the guidance and recommendations

provided in GSG-11 [8]:

(@) All radioactive material and all packages have been brought under control and are in a
safe and stable condition. In some extreme situations, such as foundering in deep water, it
may not be feasible to recover the packages. In such situations, an assessment of safety
and stability should still be conducted and the decision should be taken about whether or

not to attempt recovery of the packages.
(b) Appropriate sites to receive the recovered items have been identified.

(¢) The movement of all packages and radioactive material from the site, including the
appropriate transport documents, has been prepared; any required authorization has been

applied for; and any necessary logistical arrangements have been made.

3.44. When assessing the stability of the exposure situation, the consignor, in cooperation with any
required technical experts (e.g. package designers), should assess the likely development of the
situation in the future. This may include, for example, corrosion of a package’s containment system

after it has been submerged for an extended period.

3.45. In some cases, contamination levels may be high enough to warrant specific actions before
terminating the emergency. When appropriate, several decontamination and restoration methods may

be employed during the transition phase, including:

(a) Washing or vacuum sweeping roads and other objects and surfaces. This can be done with

firefighting or industrial equipment; the water should be collected and disposed of safely.

(b) Washing and cleaning hard surfaces and equipment using water and appropriate

detergents or other chemicals, and safely disposing of the liquids collected.

(c) Fixing contaminants using paints, strippable plastics and paving materials such as asphalt.
Depending on the type of radioactivity involved, the fixing agent may be removed after it

has solidified or it may be left in place.

(d) Removing or resurfacing of contaminated road surfaces or removing of contaminated

soil.
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TRAINING, DRILLS AND EXERCISES

3.46. The government should ensure that all relevant personnel who are likely to be involved in an
emergency response receive training at an appropriate level, based on an assessment of the types of
radioactive material that are transported in their response region or the types of radioactive material
they may be required to deal with. Training programmes should be established for police, fire
brigades, emergency medical services, radiological assessors, technical experts and representatives of

the relevant authorities, based on their response roles and functions.

3.47. First responders who would be arriving first on the site area should receive training that, at a
minimum, will enable them to recognize and identify an emergency involving radioactive material,

implement protective actions, use personal protective equipment and notify the appropriate authorities.

3.48. Persons engaged in the transport of radioactive material should receive additional training

commensurate with their responsibilities in the event of an emergency during transport [3].

3.49. All training should include information on implementation and communication within a

unified command and control structure.

3.50. Provision should be made for periodic refresher training to maintain the proficiency of

personnel involved in the emergency response, and to review past emergencies.

3.51. Dirills are more limited in scope than exercises, and should be developed to maintain the skills
of response personnel. Drills for shipments that have little to no potential to cause adverse radiological
consequences should nevertheless test, at a minimum, notification procedures and channels,
verification of the integrity of the package and re-packaging. In this case, there would be minimal

interaction, or even no involvement whatsoever, from other response agencies.

3.52. Drills for shipments that may have radiological consequences but that would not exceed an
OIL as a result of an incident or accident should be designed to test and maintain the skills of first

responders and other response personnel.

3.53. Exercise programmes should be developed and implemented to ensure that scenarios
involving shipments requiring a sizeable and resource intensive emergency response component are
tested on a regular basis. These shipments may have the potential to exceed an OIL: the exercise
programmes should therefore be designed to test all organizational interfaces, be based on a graded
approach and include the participation of all the organizations concerned. The exercises should be
systematically evaluated, and some of the exercises should even be evaluated by the appropriate
regulatory body. Plans and procedures should be subject to review and revision based on exercise

evaluation reports.

3.54. Radiological assessors and response organizations that have personnel with expertise in
radiation protection or nuclear applications, and that may be called upon for technical support and

response in the event of a transport accident, require a more extensive training programme. They
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should be trained on the following on a regular basis, as appropriate for their assigned roles and

responsibilities:

(@) Accident assessment techniques using radiological monitoring instruments, if field

measurements are expected;

(b) Determination and practical implementation of protective actions and other response

actions;
(c) Use of protective clothing and equipment;
(d) Meteorology;
(e) Collection of contaminated material;
(f) Sealing techniques for leaking packages;
() Overpacking of damaged packages;
(h) Dose estimation and/or reconstruction.
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