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FOREWORD

by Yukiya Amano
Director General

The IAEA’s Statute authorizes the Agency to “establish or adopt… 
standards of safety for protection of health and minimization of danger to life and 
property” — standards that the IAEA must use in its own operations, and which 
States can apply by means of their regulatory provisions for nuclear and radiation 
safety. The IAEA does this in consultation with the competent organs of the 
United Nations and with the specialized agencies concerned. A comprehensive 
set of high quality standards under regular review is a key element of a stable and 
sustainable global safety regime, as is the IAEA’s assistance in their application.

The IAEA commenced its safety standards programme in 1958. The 
emphasis placed on quality, fitness for purpose and continuous improvement has 
led to the widespread use of the IAEA standards throughout the world. The Safety 
Standards Series now includes unified Fundamental Safety Principles, which 
represent an international consensus on what must constitute a high level of 
protection and safety. With the strong support of the Commission on Safety 
Standards, the IAEA is working to promote the global acceptance and use of its 
standards.

Standards are only effective if they are properly applied in practice. The 
IAEA’s safety services encompass design, siting and engineering safety, 
operational safety, radiation safety, safe transport of radioactive material and safe 
management of radioactive waste, as well as governmental organization, 
regulatory matters and safety culture in organizations. These safety services assist 
Member States in the application of the standards and enable valuable experience 
and insights to be shared.

Regulating safety is a national responsibility, and many States have decided 
to adopt the IAEA’s standards for use in their national regulations. For parties to 
the various international safety conventions, IAEA standards provide a 
consistent, reliable means of ensuring the effective fulfilment of obligations 
under the conventions. The standards are also applied by regulatory bodies and 
operators around the world to enhance safety in nuclear power generation and in 
nuclear applications in medicine, industry, agriculture and research.

Safety is not an end in itself but a prerequisite for the purpose of the 
protection of people in all States and of the environment — now and in the future. 
The risks associated with ionizing radiation must be assessed and controlled 
without unduly limiting the contribution of nuclear energy to equitable and 
sustainable development. Governments, regulatory bodies and operators 
everywhere must ensure that nuclear material and radiation sources are used 
beneficially, safely and ethically. The IAEA safety standards are designed to 
facilitate this, and I encourage all Member States to make use of them.
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DISCLAIMER

The IAEA safety standards reflect an international consensus on what 
constitutes a high level of safety for protecting people and the environment from 
harmful effects of ionizing radiation. The process of developing, reviewing and 
establishing the IAEA standards involves the IAEA Secretariat and all Member 
States, many of which are represented on the four IAEA safety standards 
committees and the IAEA Commission on Safety Standards.

The IAEA standards, as a key element of the global safety regime, are kept 
under regular review by the Secretariat, the safety standards committees and the 
Commission on Safety Standards. The Secretariat gathers information on 
experience in the application of the IAEA standards and information gained from 
the follow-up of events for the purpose of ensuring that the standards continue to 
meet users’ needs. The present publication reflects feedback and experience 
accumulated until 2010 and it has been subject to the rigorous review process for 
standards. 

The accident at the Fukushima Daiichi nuclear power plant in Japan caused 
by the disastrous earthquake and tsunami of 11 March 2011 and the consequences 
of the emergency for people and the environment have to be fully investigated. 
They are already under study in Japan, at the IAEA and elsewhere. Lessons to be 
learned for nuclear safety and radiation protection and for emergency 
preparedness and response will be reflected in IAEA safety standards as they are 
revised and issued in the future.
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PREFACE

In March 2002, the IAEA’s Board of Governors approved a Safety 
Requirements publication, Preparedness and Response for a Nuclear or 
Radiological Emergency (IAEA Safety Standards Series No. GS-R-2), jointly 
sponsored by seven international organizations, which establishes the 
requirements for an adequate level of preparedness for and response to a nuclear 
or radiological emergency in any State. The IAEA General Conference, in 
resolution GC(46)/RES/9, encouraged Member States “to implement, if 
necessary, instruments for improving their own preparedness and response 
capabilities for nuclear and radiological incidents and accidents, including their 
arrangements for responding to acts involving the malicious use of nuclear or 
radioactive material and to threats of such acts”, and further encouraged them to 
“implement the Safety Requirements for Preparedness and Response to a Nuclear 
or Radiological Emergency”.

The Convention on Early Notification of a Nuclear Accident (‘the Early 
Notification Convention’) and the Convention on Assistance in the Case of a 
Nuclear Accident or Radiological Emergency (‘the Assistance Convention’) 
(IAEA Legal Series No. 14), adopted in 1986, place specific obligations on the 
Parties and on the IAEA. Under Article 5a(ii) of the Assistance Convention, 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 such emergencies.

This Safety Guide is intended to assist Member States in the application of 
the Safety Requirements publication on Preparedness and Response for a Nuclear 
or Radiological Emergency (IAEA Safety Standards Series No. GS-R-2), and to 
help in the fulfilment of the IAEA’s obligations under the Assistance Convention. 
It provides generic criteria for protective actions and other response actions in the 
case of a nuclear or radiological emergency, including numerical values of these 
criteria. It also presents operational criteria derived from certain generic criteria.

The Food and Agriculture Organization of the United Nations (FAO), the 
International Labour Office (ILO), the Pan American Health Organization 
(PAHO) and the World Health Organization (WHO) are joint sponsors of this 
Safety Guide.
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THE IAEA SAFETY STANDARDS

BACKGROUND

Radioactivity is a natural phenomenon and natural sources of radiation 
are features of the environment. Radiation and radioactive substances have 
many beneficial applications, ranging from power generation to uses in 
medicine, industry and agriculture. The radiation risks to workers and the 
public and to the environment that may arise from these applications have to 
be assessed and, if necessary, controlled.

Activities such as the medical uses of radiation, the operation of nuclear 
installations, the production, transport and use of radioactive material, and the 
management of radioactive waste must therefore be subject to standards of 
safety.

Regulating safety is a national responsibility. However, radiation risks 
may transcend national borders, and international cooperation serves to 
promote and enhance safety globally by exchanging experience and by 
improving capabilities to control hazards, to prevent accidents, to respond to 
emergencies and to mitigate any harmful consequences.

States have an obligation of diligence and duty of care, and are expected 
to fulfil their national and international undertakings and obligations.

International safety standards provide support for States in meeting their 
obligations under general principles of international law, such as those relating 
to environmental protection. International safety standards also promote and 
assure confidence in safety and facilitate international commerce and trade.

A global nuclear safety regime is in place and is being continuously 
improved. IAEA safety standards, which support the implementation of 
binding international instruments and national safety infrastructures, are a 
cornerstone of this global regime. The IAEA safety standards constitute 
a useful tool for contracting parties to assess their performance under these 
international conventions.

THE IAEA SAFETY STANDARDS

The status of the IAEA safety standards derives from the IAEA’s Statute, 
which authorizes the IAEA 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 
ment details: IAEA GSG-2 2011
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of health and minimization of danger to life and property, and to provide for 
their application.

With a view to ensuring the protection of people and the environment 
from harmful effects of ionizing radiation, the IAEA safety standards establish 
fundamental safety principles, requirements and measures to control the 
radiation exposure of people and the release of radioactive material to the 
environment, to restrict the likelihood of events that might lead to a loss of 
control over a nuclear reactor core, nuclear chain reaction, radioactive source 
or any other source of radiation, and to mitigate the consequences of such 
events if they were to occur. The standards apply to facilities and activities that 
give rise to radiation risks, including nuclear installations, the use of radiation 
and radioactive sources, the transport of radioactive material and the 
management of radioactive waste.

Safety measures and security measures1 have in common the aim of 
protecting human life and health and the environment. Safety measures and 
security measures must be designed and implemented in an integrated manner 
so that security measures do not compromise safety and safety measures do not 
compromise security.

The IAEA safety standards reflect an international consensus on what 
constitutes a high level of safety for protecting people and the environment 
from harmful effects of ionizing radiation. They are issued in the IAEA Safety 
Standards Series, which has three categories (see Fig. 1).

Safety Fundamentals
Safety Fundamentals present the fundamental safety objective and 

principles of protection and safety, and provide the basis for the safety 
requirements.

Safety Requirements
An integrated and consistent set of Safety Requirements establishes the 

requirements that must be met to ensure the protection of people and the 
environment, both now and in the future. The requirements are governed by 
the objective and principles of the Safety Fundamentals. If the requirements 
are not met, measures must be taken to reach or restore the required level of 
safety. The format and style of the requirements facilitate their use for the 
establishment, in a harmonized manner, of a national regulatory framework. 
Requirements, including numbered ‘overarching’ requirements, are expressed 
as ‘shall’ statements. Many requirements are not addressed to a specific party, 

1   See also publications issued in the IAEA Nuclear Security Series.
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the implication being that the appropriate parties are responsible for fulfilling 
them.

Safety Guides
Safety Guides provide recommendations and guidance on how to comply 

with the safety requirements, indicating an international consensus that it is 
necessary to take the measures recommended (or equivalent alternative 
measures). The Safety Guides present international good practices, and 
increasingly they reflect best practices, to help users striving to achieve high 
levels of safety. The recommendations provided in Safety Guides are expressed 
as ‘should’ statements.

APPLICATION OF THE IAEA SAFETY STANDARDS

The principal users of safety standards in IAEA Member States are 
regulatory bodies and other relevant national authorities. The IAEA safety 
standards are also used by co-sponsoring organizations and by many 

Part 1.  Governmental, Legal and

Regulatory Framework for Safety

Part 2.  Leadership and Management

for Safety

Part 3.  Radiation Protection and the 

Safety of Radiation Sources

Part 4.  Safety Assessment for

Facilities and Activities

Part 5.  Predisposal Management

of Radioactive Waste

Part 6.  Decommissioning and

Termination of Activities

Part 7.  Emergency Preparedness

and Response

1.  Site Evaluation for

Nuclear Installations

2.  Safety of Nuclear Power Plants

2.1.  Design and Construction

2.2.  Commissioning and Operation

3.  Safety of Research Reactors

4.  Safety of Nuclear Fuel

Cycle Facilities

5.  Safety of Radioactive Waste

Disposal Facilities

6.  Safe Transport of

Radioactive Material

General Safety Requirements Specific Safety Requirements

Safety Fundamentals
Fundamental Safety Principles

Collection of Safety Guides

FIG. 1. The long term structure of the IAEA Safety Standards Series.
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organizations that design, construct and operate nuclear facilities, as well as 
organizations involved in the use of radiation and radioactive sources.

The IAEA safety standards are applicable, as relevant, throughout the 
entire lifetime of all facilities and activities — existing and new — utilized for 
peaceful purposes and to protective actions to reduce existing radiation risks. 
They can be used by States as a reference for their national regulations in 
respect of facilities and activities.

The IAEA’s Statute makes the safety standards binding on the IAEA in 
relation to its own operations and also on States in relation to IAEA assisted 
operations. 

The IAEA safety standards also form the basis for the IAEA’s safety 
review services, and they are used by the IAEA in support of competence 
building, including the development of educational curricula and training 
courses.

International conventions contain requirements similar to those in the 
IAEA safety standards and make them binding on contracting parties. 
The IAEA safety standards, supplemented by international conventions, 
industry standards and detailed national requirements, establish a consistent 
basis for protecting people and the environment. There will also be some 
special aspects of safety that need to be assessed at the national level. For 
example, many of the IAEA safety standards, in particular those addressing 
aspects of safety in planning or design, are intended to apply primarily to new 
facilities and activities. The requirements established in the IAEA safety 
standards might not be fully met at some existing facilities that were built to 
earlier standards. The way in which IAEA safety standards are to be applied 
to such facilities is a decision for individual States.

The scientific considerations underlying the IAEA safety standards 
provide an objective basis for decisions concerning safety; however, decision 
makers must also make informed judgements and must determine how best to 
balance the benefits of an action or an activity against the associated radiation 
risks and any other detrimental impacts to which it gives rise.

DEVELOPMENT PROCESS FOR THE IAEA SAFETY STANDARDS

The preparation and review of the safety standards involves the IAEA 
Secretariat and four safety standards committees, for nuclear safety (NUSSC), 
radiation safety (RASSC), the safety of radioactive waste (WASSC) and the 
safe transport of radioactive material (TRANSSC), and a Commission on 
Safety Standards (CSS) which oversees the IAEA safety standards programme 
(see Fig. 2).
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All IAEA Member States may nominate experts for the safety standards 
committees and may provide comments on draft standards. The membership of 
the Commission on Safety Standards is appointed by the Director General and 
includes senior governmental officials having responsibility for establishing 
national standards.

A management system has been established for the processes of planning, 
developing, reviewing, revising and establishing the IAEA safety standards. 
It articulates the mandate of the IAEA, the vision for the future application of 
the safety standards, policies and strategies, and corresponding functions and 
responsibilities. 

INTERACTION WITH OTHER INTERNATIONAL ORGANIZATIONS

The findings of the United Nations Scientific Committee on the Effects of 
Atomic Radiation (UNSCEAR) and the recommendations of international 

Secretariat and

consultants:

drafting of new or revision

of existing safety standard

Draft

Endorsement

by the CSS

Final draft

Review by

safety standards

committee(s)
Member States

Comments

Draft

Outline and work plan

prepared by the Secretariat;

review by the safety standards

committees and the CSS

FIG. 2. The process for developing a new safety standard or revising an existing standard.
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expert bodies, notably the International Commission on Radiological 
Protection (ICRP), are taken into account in developing the IAEA safety 
standards. Some safety standards are developed in cooperation with other 
bodies in the United Nations system or other specialized agencies, including 
the Food and Agriculture Organization of the United Nations, the United 
Nations Environment Programme, the International Labour Organization, the 
OECD Nuclear Energy Agency, the Pan American Health Organization and 
the World Health Organization.

INTERPRETATION OF THE TEXT

Safety related terms are to be understood as defined in the IAEA Safety 
Glossary (see http://www-ns.iaea.org/standards/safety-glossary.htm). Otherwise, 
words are used with the spellings and meanings assigned to them in the latest 
edition of The Concise Oxford Dictionary. For Safety Guides, the English 
version of the text is the authoritative version.

The background and context of each standard in the IAEA Safety 
Standards Series and its objective, scope and structure are explained in 
Section 1, Introduction, of each publication.

Material for which there is no appropriate place in the body text 
(e.g. material that is subsidiary to or separate from the body text, is included in 
support of statements in the body text, or describes methods of calculation, 
procedures or limits and conditions) may be presented in appendices or 
annexes.

An appendix, if included, is considered to form an integral part of the 
safety standard. Material in an appendix has the same status as the body text, 
and the IAEA assumes authorship of it. Annexes and footnotes to the main 
text, if included, are used to provide practical examples or additional 
information or explanation. Annexes and footnotes are not integral parts of the 
main text. Annex material published by the IAEA is not necessarily issued 
under its authorship; material under other authorship may be presented in 
annexes to the safety standards. Extraneous material presented in annexes is 
excerpted and adapted as necessary to be generally useful.
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1. INTRODUCTION

BACKGROUND

1.1. Under Article 5a(ii) of the Convention on Assistance in the Case of a 
Nuclear Accident or Radiological Emergency (‘the Assistance Convention’) [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 2002, the IAEA’s Board of Governors approved a Safety 
Requirements publication, Preparedness and Response for a Nuclear or 
Radiological Emergency, which establishes the requirements for an adequate 
level of preparedness for and response to a nuclear or radiological emergency in 
any State. This was jointly sponsored by seven international organizations and 
was issued as IAEA Safety Standards Series No. GS-R-2 [2].

1.3. A rigorous assessment of experience in Member States has shown that there 
is a need for additional consistent international guidance on taking protective 
actions and other response actions1, and for placing this guidance in a context that 
is comprehensive for decision makers and that can be explained to the public. In 
2005, the IAEA issued a publication, jointly sponsored by the World Health 
Organization (WHO) [3], that presents numerical values for generic criteria for 
emergency response and provides additional guidance. The criteria are described 
and needs for their development on the basis of lessons learned from experience 
and related scientific knowledge are explained. The framework proposed in 
Ref. [3] was used as the starting point for developing revised international 
guidance on emergency preparedness and response.

1.4. Principle 9 of the Fundamental Safety Principles establishes that 
arrangements for emergency preparedness and response include “[c]riteria set in 
advance for use in determining when to take different protective actions” 
(Ref. [4], para. 3.36). The present Safety Guide provides recommendations on 
such criteria.

1 Examples of other response actions include the provision of public information, 
medical treatment and long term health monitoring.
1
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1.5. Safety related terms used in this Safety Guide are to be understood as 
defined in the IAEA Safety Glossary [5].

OBJECTIVE

1.6. The primary objectives of this Safety Guide are:

— To present a coherent set of generic criteria (expressed numerically in terms 
of radiation dose) that form a basis for developing the operational levels 
needed for decision making concerning protective actions and other 
response actions necessary to meet the emergency response objectives. The 
set of generic criteria: 
• Addresses the requirements of Ref. [2] for emergency preparedness and 

response;
• Addresses lessons learned from responses to past emergencies;
• Provides an internally consistent foundation for the application of 

principles of and insights into radiation protection for the conceivable 
range of protective actions and other response actions, and emergency 
conditions.

— To propose a basis for a plain language explanation of the criteria for the 
public and for public officials that addresses the risks to human health of 
radiation exposure and provides a basis for a response that is commensurate 
with the risks. 

1.7. This Safety Guide should be used in conjunction with Ref. [2], which it 
supports. It provides recommendations on meeting the requirements of Ref. [2] 
by providing generic criteria, and numerical values for these criteria, for 
protective actions and other response actions in the event of a nuclear or 
radiological emergency. This Safety Guide also presents operational criteria 
derived from certain generic criteria and as such represents the revision of 
Ref. [6].

SCOPE

1.8. The recommendations presented in this Safety Guide concern the values of 
the generic criteria needed to develop operational criteria for implementing 
protective actions and other response actions to protect emergency workers and 
the public in the event of a nuclear or radiological emergency. 
2
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1.9. Examples of default operational criteria for implementing protective 
actions and other response actions are also provided. The method used for the 
development of operational criteria is described only in general terms.2

1.10. This Safety Guide addresses the criteria for initiating protective actions and 
other response actions and criteria to support decision making in an emergency. 

1.11. This Safety Guide excludes recommendations for actions that might be 
required in an existing exposure situation. 

1.12. This Safety Guide does not provide detailed guidance on the arrangements 
necessary for developing and maintaining an effective emergency response 
capability. Detailed recommendations on developing and maintaining an 
effective emergency response capability are provided in Refs [7–9].

1.13. This Safety Guide cannot take into account all factors that are site specific, 
local, State specific or specific to a particular type of emergency. Emergency 
planners should remain flexible in their use of the guidance and should work with 
interested parties to adapt the recommendations so as to take account of local, 
social, political, economic, environmental, demographic and other factors.

1.14. Protective actions and other response actions are not based on attributes 
relating to radiation protection alone. Decision makers should consider various 
social, economic, environmental and psychological factors before making any 
final decision on actions to be taken in response to an emergency. However, the 
recommendations on generic and operational criteria presented in this Safety 
Guide relate solely to that input into the decision making process that is based on 
considerations of radiation protection. 

1.15. Decision makers in an emergency and the public may have only a limited or 
no understanding of the principles of radiation protection, the risks associated 
with radiation exposure and the appropriate actions that can be taken to reduce 
these risks. This Safety Guide therefore also provides a plain language 
explanation of the operational criteria, to assist in the communication of the 
purpose of each of the criteria and the associated protective actions and other 
response actions.

2 A manual for assessment of field data in a nuclear or radiological emergency is in 
preparation. 
3
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STRUCTURE

1.16. This Safety Guide has five sections. Section 2 provides a discussion of the 
basic considerations used in the development of the recommendations. Sections 3 
and 4 provide recommendations on emergency response criteria for protective 
actions and other response actions for protecting the public and on guidance 
values for emergency workers, respectively. Section 5 discusses operational 
criteria. The four appendices provide further elaboration on and clarification of 
the recommendations provided in the main text.

2. BASIC CONSIDERATIONS

2.1. Experience has clearly shown that an internationally endorsed, fully 
integrated system of guidance is necessary for taking consistent protective actions 
and other response actions in an emergency that will best ensure public safety. 
This system should build on existing international guidance and experience, 
should be based on international consensus and should subsequently be 
implemented at the national level. Implementing compatible systems at the 
national level in different States will allow the objectives of emergency response 
to be met and will contribute towards establishing a harmonized system for 
emergency preparedness and response worldwide.

2.2. The framework of generic criteria for emergency response presented in this 
Safety Guide was developed on the understanding that it should be simple and 
consistent.

2.3. This Safety Guide was developed with due consideration of the relevant 
international guidance that provides recommendations for the response to a 
nuclear or radiological emergency [2, 6, 10–15].

2.4. The recommendations presented in the Safety Guide address health 
consequences due to external exposure and internal exposure of specific target 
organs, for which the generic criteria were developed. For the recommendations 
on how to meet the requirements of Ref. [2], thresholds for severe deterministic 
effects3 for both external exposure and internal exposure were developed that 
could be directly related to the full range of important radionuclides. 

3 A deterministic effect is considered to be a severe deterministic effect if it is fatal or 
life threatening or if it results in a permanent injury that reduces quality of life [2, 5].
4
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2.5. Generic criteria are based on current knowledge of deterministic and 
stochastic effects (see Ref. [3] for the basis for the numerical values of the criteria 
addressing deterministic and stochastic effects).

3. FRAMEWORK FOR
EMERGENCY RESPONSE CRITERIA

SYSTEM OF PROTECTIVE ACTIONS AND OTHER RESPONSE ACTIONS

3.1. The system of protective actions and other response actions in an 
emergency (see Table 1) includes numerical values of generic criteria as well as 
of the corresponding operational criteria that form the basis for decision making 
in an emergency.

TABLE 1. SYSTEM OF PROTECTIVE ACTIONS AND OTHER RESPONSE 
ACTIONS IN AN EMERGENCY

Types of possible health 
consequences of exposure

Basis for implementation of protective actions
and other response actions

Projected dose Dose received

Severe deterministic effectsa Implementation of precautionary 
urgent protective actions, even 
under adverse conditions, to 
prevent severe deterministic 
effects

Other response actionsb for 
treatment and management
of severe deterministic 
effects 

Increase in stochastic effects Implementation of urgent 
protective actions and initiation 
of early protective actionsc to 
reduce the risk of stochastic 
effects as far as reasonably 
possible 

Other response actionsd for 
early detection and 
effective management of 
stochastic effects 

a Generic criteria are established at levels of dose that are approaching the thresholds for severe 
deterministic effects.

b Such actions include immediate medical examination, consultation and treatment as 
indicated, contamination control, decorporation where applicable, registration for long term 
health monitoring, and comprehensive psychological counselling.

c Such actions include relocation and long term restriction of consumption of contaminated 
food. 

d Such actions include screening based on individual doses to specific organs, considering the 
need for registration for medical follow-up and counselling to allow informed decisions to be 
made in individual circumstances.
5
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3.2. The following considerations form the basis of this system:

— The following possible outcomes should be considered during the planning 
and implementation of protective actions and other response actions in an 
emergency:
• Development of severe deterministic effects4;
• Increase in stochastic effects;
• Adverse effects on the environment and property;
• Other adverse effects (e.g. psychological effects, social disorder, 

economic disruption).
— The following types of exposure should be taken into account in the 

planning and implementation of protective actions and other response 
actions in an emergency:
• The projected dose that could be prevented or reduced by means of 

precautionary urgent protective actions;
• The dose that has been received, the detriment due to which may be 

minimized by, for example, medical actions, as required, and may be 
addressed by public reassurance or counselling.

— Precautionary urgent protective actions should be implemented before the 
event (on the basis of a substantial risk of a release or exposure) under any 
circumstances, in order to prevent the development of severe deterministic 
effects for very high levels of dose (generic criteria are presented in 
Table 2).

— If the risk of stochastic effects is the main concern and the risk of the 
development of severe deterministic effects is negligible, urgent and early 
protective actions and other response actions, all of which are justified and 
optimized, should be implemented to reduce the risk of stochastic effects 
(generic criteria are presented in Table 3).

— If the dose exceeds a particular generic criterion identified in Table 2 or 3, 
individuals should be provided with appropriate medical attention, 
including medical treatment5, long term health monitoring and 
psychological counselling.

4 See Appendix I.
5 Medical actions should be initiated and performed on the basis of medical symptoms 

and observations. However, dosimetric information (e.g. based on radiation survey data, dose 
measurements or dose calculations) can provide a valuable input for determining the medical 
treatment.
6
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— For all levels of dose that may result in an emergency exposure situation, a 
plain language explanation of the risks should be provided to decision 
makers and the public to allow them to make informed decisions about what 
actions they will take. 

3.3. Table 1 summarizes, for different types of possible health consequences of 
exposure, the basis for implementation of protective actions and other response 
actions. A summary of the dose concepts and the dosimetric quantities is 
provided in Appendix I.

3.4. The system of generic criteria and operational criteria is illustrated in Fig. 1.
Generic criteria are provided in terms of dose that can be projected or dose that 
has already been received. The operational criteria6 are values of measurable 
quantities or observables that include operational intervention levels (OILs), 
emergency action levels (EALs), specific observables and other indicators of 
conditions on the scene that should be used in decision making during an 

6 These operational criteria are used as ‘triggers’ at the early stage of an emergency, and 
in some publications the term ‘trigger’ is used.

Operational
intervention

levels
(OILs)

Field and laboratory
measurements

Abnormal facility
conditions

Conditions
on the scene

Emergency
action levels

(EALs)

Observables/
indicators

For issues related to:

Generic criteria

FIG. 1. System of generic criteria and operational criteria.
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emergency. The operational criteria can be used immediately and directly to 
determine the need for appropriate protective actions and other response actions. 

3.5. Generic criteria have been established on the basis of generic optimization 
in consideration of the range of conditions that prevail in an emergency. Generic 
criteria are established for urgent protective actions and early protective actions, 
as well as for other response actions that may be required in an emergency. 
Urgent protective actions (e.g. evacuation) should be taken promptly (e.g. within 
hours) to be effective, because their effectiveness will be reduced by delay [6]. 
Early protective actions should be implemented within days or weeks to be 
effective. They can be long lasting, even after the emergency (e.g. temporary 
relocation). In no case should urgent protective actions and early protective 
actions based on the generic criteria cause more detriment than they avert. Event 
specific conditions may warrant modification of the generic criteria. 

3.6. The generic criteria replace the system of generic intervention levels (GILs) 
and generic action levels (GALs) that have been described in previous 
standards [6, 10]. This use of generic criteria meets the need for a common term 
for the system of values that would be used as the basis for the implementation of 
protective actions (e.g. evacuation or food replacement) and other response 
actions (e.g. medical follow-up). 

3.7. A protection strategy, comprising specific protective actions and other 
response actions, should be developed. It should include, but should not be 
limited to, the following aspects: 

— Generic criteria for implementing precautionary urgent protective actions to 
prevent severe deterministic effects should be established (see Table 2).

— A reference level should be set, typically an effective dose of between 20 
and 100 mSv, expressed in terms of residual dose, which includes dose 
contributions via all exposure pathways. The protection strategy should be 
optimized to reduce exposures below the reference level.

— On the basis of the outcome of the optimization of the protection strategy, 
and by using the reference level, generic criteria for particular protective 
actions and other response actions, expressed in terms of projected dose or 
dose that has been received, should be developed. If the numerical values of 
the generic criteria are expected to be exceeded, those actions, either 
individually or in combination, should be implemented. Table 3 provides a 
set of generic criteria for use in the protection strategy that are compatible 
with reference levels within a range of 20–100 mSv, as well as further 
details for specific actions in different time frames. The implementation of 
8
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protective actions and other response actions, given in Table 3, would 
prevent a significant amount of dose.

— Once the protection strategy has been optimized and a set of generic criteria 
has been developed, default triggers for initiating the different parts of an 
emergency response plan, primarily for the early phase, should be derived 
from the generic criteria. Default triggers, such as conditions on the scene, 
OILs and EALs, should be expressed in terms of parameters or observable 
conditions. Arrangements should be established in advance to revise these 
triggers, as appropriate, in an emergency exposure situation, with account 
taken of the prevailing conditions as they evolve. 

3.8. Table 2 presents generic criteria (expressed in terms of the dose that is 
projected or dose that has been received) for taking precautionary urgent 
protective actions under any circumstances to prevent severe deterministic 
effects.

3.9. Table 3 provides a set of generic criteria expressed in terms of the dose that 
has been projected or the dose that has been received. The set of generic criteria 
expressed in terms of the projected dose is compatible with reference levels 
within a range of 20–100 mSv. Taking protective actions at this level of dose will 
allow the occurrence of all deterministic effects to be avoided and the risk of 
stochastic effects to be reduced to acceptable levels. If a protective action is 
implemented effectively, the majority of the projected dose can be averted. The 
concept of averted dose is therefore useful for the assessment of the efficiency of 
individual protective actions or their combination. The concept of averted dose 
represents an important component of the optimization of emergency response 
planning [15]. In the application of generic criteria for individual protective 
actions, the process of optimization of emergency response planning should be 
applied.

3.10. The generic criterion provided in Table 3 for iodine thyroid blocking is 
applied for an urgent protective action: (a) if exposure due to radioactive iodine is 
involved, (b) before or shortly after a release of radioactive iodine, and (c) within 
only a short period after the intake of radioactive iodine. Less disruptive 
protective actions such as sheltering could be implemented for lower doses.    

3.11. In the absence of national guidance, the generic criteria presented in 
Tables 2 and 3 could be used as a basis for the development of criteria at the 
national level. If a reference level different from 20–100 mSv is chosen, 
appropriate scaling of the values of the generic criteria in Table 3 should be 
carried out, with account taken of the time frame (acute or annual) of the 
9
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TABLE 2. GENERIC CRITERIA FOR ACUTE DOSES FOR WHICH 
PROTECTIVE ACTIONS AND OTHER RESPONSE ACTIONS ARE 
EXPECTED TO BE TAKEN UNDER ANY CIRCUMSTANCES TO AVOID 
OR TO MINIMIZE SEVERE DETERMINISTIC EFFECTS

Generic criteria
Examples of protective actions

and other response actions

External acute exposure (<10 hours) If the dose is projected:
— Take precautionary urgent protective 

actions immediately (even under 
difficult conditions) to keep doses below 
the generic criteria

— Provide public information and 
warnings

— Carry out urgent decontamination

ADRed marrow
a 1 Gy

ADFetus 0.1 Gy

ADTissue
b 25 Gy at 0.5 cm

ADSkin
c 10 Gy to 100 cm2

Internal exposure from acute intake
( = 30 days)d

If the dose has been received:
— Perform immediate medical 

examination, consultation and indicated 
medical treatment

— Carry out contamination control
— Carry out immediate decorporationf

(if applicable)
— Carry out registration for long term 

health monitoring (medical follow-up)
— Provide comprehensive psychological 

counselling

AD()Red marrow 0.2 Gy for radionuclides
with Z  90e

2 Gy for radionuclides
with Z  89e

AD()Thyroid 2 Gy

AD()Lung
g 30 Gy

AD()Colon 20 Gy

AD(′)Fetus
h 0.1 Gy

a ADRed marrow represents the average RBE weighted absorbed dose to internal tissues or organs 
(e.g. red marrow, lung, small intestine, gonads, thyroid) and to the lens of the eye from 
exposure in a uniform field of strongly penetrating radiation.

b Dose delivered to 100 cm2 at a depth of 0.5 cm under the body surface in tissue due to close 
contact with a radioactive source (e.g. source carried in the hand or pocket). 

c The dose is to the 100 cm2 dermis (skin structures at a depth of 40 mg/cm2 (or 0.4 mm) below 
the body surface).

d AD() is the RBE weighted absorbed dose delivered over the period of time  by the 
intake (I05) that will result in a severe deterministic effect in 5% of exposed individuals. 

e Different criteria are used to take account of the significant difference in the radionuclide 
specific intake threshold values for the radionuclides in these groups [3]. 

f The generic criterion for decorporation is based on the projected dose without decorporation. 
Decorporation is the biological processes, facilitated by a chemical or biological agent, by 
which incorporated radionuclides are removed from the human body.

g For the purposes of these generic criteria, ‘lung’ means the alveolar-interstitial region of the 
respiratory tract.

h For this particular case, ′ means the period of in utero development.
10
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reference level. In exceptional circumstances, higher values of the generic criteria 
may be necessary. 

3.12. Examples of when such higher values of generic criteria in exceptional 
circumstances may be warranted include cases in which replacement food or 
water is not available, cases of extreme weather conditions, natural disasters, the 
rapid progression of a situation and cases of malicious acts. Generic criteria used 
in such cases should not exceed those presented in Table 3 by a factor of more 
than 2–3.

TABLE 3. GENERIC CRITERIA FOR PROTECTIVE ACTIONS AND 
OTHER RESPONSE ACTIONS IN EMERGENCY EXPOSURE SITUATIONS 
TO REDUCE THE RISK OF STOCHASTIC EFFECTS

Generic criteria
Examples of protective actions

and other response actions

Projected dose that exceeds the following generic criteria: Take urgent protective actions 
and other response actions 

HThyroid 50 mSv in the first 7 days Iodine thyroid blocking

E 100 mSv in the first 7 days Sheltering; evacuation; decontamination; 
restriction of consumption of food, milk and 
water; contamination control; public 
reassurance

HFetus 100 mSv in the first 7 days

Projected dose that exceeds the following generic criteria: Take protective actions and other 
response actions early in the response 

E 100 mSv per annum Temporary relocation; decontamination; 
replacement of food, milk and water; public 
reassurance

HFetus 100 mSv for the full period
of in utero development

Dose that has been received and that exceeds the following generic criteria: Take longer 
term medical actions to detect and to effectively treat radiation induced health effects

E 100 mSv in a month Screening based on equivalent doses to 
specific radiosensitive organs (as a basis
for medical follow-up); counselling 

HFetus 100 mSv for the full period
of in utero development

Counselling to allow informed decisions to be 
made in individual circumstances

Note: HT — equivalent dose in an organ or tissue T; E — effective dose.
11
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SUBSTANTIAL RISK AS A BASIS FOR OPERATIONAL CRITERIA

3.13. The risk associated with a radioactive release or exposure is considered to 
be a ‘substantial risk’ if the release or exposure could result in early deaths or 
other severe deterministic effects.

3.14. The term ‘substantial risk’ is the basis for operational criteria for decision 
makers to take actions to prevent severe deterministic effects by keeping doses 
below those approaching the generic criteria set out in Table 2. These precautionary 
urgent protective actions are warranted under any circumstances [2].

3.15. Emergencies can result in early deaths or other severe deterministic effects 
unless urgent protective actions are taken. Examples include a nuclear emergency 
in a facility in threat category I [2], such as severe core damage at a nuclear power 
plant, a criticality accident or a radiological emergency in threat category IV 
involving a lost or stolen source, or the malicious use of radioactive material [16]. 
For such emergencies, observed conditions indicating a substantial risk 
associated with a release or exposure that could result in severe deterministic 
effects should warrant precautionary urgent protective actions.

3.16. Reference [2] addresses this issue by stating that facilities in threat 
categories I, II and III7 shall have appropriate arrangements in place for promptly 
detecting, classifying and responding to emergencies for which precautionary 
urgent protective actions should be taken to protect workers and the public from 
severe deterministic effects. Generic criteria, based on projected dose, for 
precautionary urgent protective actions to prevent severe deterministic effects, as 
provided in Table 2, should be used as the dosimetric criteria in defining those 
emergencies that have the potential to result in such health effects. 

3.17. For emergencies in threat category IV [2] involving dangerous sources8, 
precautionary urgent protective actions should also be undertaken before or 
shortly after the start of a release or exposure. These include transport and other 
authorized activities involving dangerous sources such as industrial radiography 

7 Threat categories I, II and III represent decreasing levels of threat at facilities and of 
the corresponding stringency of requirements for emergency preparedness and response 
arrangements. See para. 3.6 and table I of Ref. [2] for more details.

8 A dangerous source is a source that could, if not under control, give rise to exposure 
sufficient to cause severe deterministic effects. This categorization is used for determining the 
need for emergency response arrangements and is not to be confused with categorization of 
sources for other purposes.
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sources, nuclear powered satellites or radiothermal generators, as well as events 
involving possible unauthorized activities. Reference [2] establishes that the 
operator of a practice using a dangerous source shall make arrangements to 
respond promptly to an emergency involving the source in order to mitigate any 
consequences (Ref. [2], para. 4.37). The generic criteria in Table 2 are used as the 
dosimetric criteria in defining those sources that are considered dangerous [8, 
17]. In addition, local officials should develop predetermined criteria for 
initiating precautionary urgent protective actions upon identifying a situation that 
could result in severe deterministic effects if no action were taken [18]. 

PROJECTED DOSE AS A BASIS FOR OPERATIONAL CRITERIA

3.18. The projected dose is the basis for operational criteria for decision makers 
to take actions that meet the following three objectives [2]:

— To prevent severe deterministic effects by keeping the dose below levels 
approaching the generic criteria in Table 2 at which urgent protective 
actions are warranted under any circumstances;

— To take effective protective actions and other response actions to reasonably 
reduce the risk of stochastic effects by keeping the dose below levels 
approaching the generic criteria in Table 3;

— To ensure the safety of emergency workers in the tasks being undertaken 
through the use of the guidance values in Table 4.

3.19. Urgent protective actions should always be introduced to avoid doses 
approaching levels at which, if received, severe deterministic effects could occur. 
It should be recognized that the doses received before implementation of the 
protective action could contribute to the induction of deterministic effects.

3.20. When assessing projected doses, the dose distribution should be considered 
together with the uncertainty in the dose distribution in the population under 
consideration. When exposure is being assessed for members of the public, the 
possibility of the presence of children and pregnant women should be considered.

3.21. The generic criteria in Table 2 are given separately for intake of radioactive 
material and for external exposure. For external exposure, the threshold for the 
development of deterministic effects depends on the dose, the dose rate and the 
relative biological effectiveness (RBE) of the radiation. For internal exposure, the 
threshold depends on many factors, such as intake activity, half-life, route of 
intake, the radionuclide emitted and the metabolism of the radionuclide. In order 
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to take all of these factors into account, the threshold for the development of 
specific deterministic effects following intake is best established in terms of 
intake activity [3]. However, the thresholds in terms of intake range over six 
orders of magnitude [3]. Establishing threshold values in terms of the 30 day 
committed RBE weighted dose relative to the intake thresholds leads to a 
decrease in the range of threshold values from six orders of magnitude (for the 
intake) down to a factor of three (for the dose). Therefore, in the case of 
inhalation or ingestion of radioactive material, a value of the 30 day committed 
RBE weighted absorbed dose is used to specify the threshold for the possible 
onset of severe deterministic effects in the organ concerned. 

3.22. The RBE weighted averaged absorbed dose in an organ or tissue (RBE 
weighted absorbed dose) is defined as the product of the averaged absorbed dose 
in an organ or tissue and the RBE. The unit used to express the RBE weighted 
absorbed dose is the gray (Gy). For details see Appendix I.

3.23. In the case of combined internal and external exposure, the sum of the RBE 
weighted absorbed doses for intake of radioactive material and for external 
exposure may be used as a basis for calculation of OILs for decision making 
purposes, as discussed in detail in para. II.5 of appendix II of Ref. [3].

3.24. The generic criteria in Table 2 should be used to derive OILs for taking 
precautionary urgent protective actions and other response actions to prevent 
severe deterministic effects. For the purpose of taking actions to reduce the risk of 
stochastic effects, the principles of both justification and optimization require 
consideration of the benefit that would be achieved by the protective actions and 
other response actions and of the harm, in its broadest sense, that would result 
from them. Actions to prevent doses approaching those in Table 2 are always 
justified.

3.25. Table 3 provides the generic criteria that should be used to derive OILs for 
taking urgent and early protective actions and other response actions. The 
protection provided by applying these generic criteria has been optimized on a 
generic basis for the general population, assuming that other hazardous 
conditions do not prevail at the time the actions are implemented. The proposed 
values do not need to be adjusted to take account of any particular members of the 
population (e.g. children or pregnant women) because protective action taken to 
avert these doses will satisfy the basic principle for the whole population.
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DOSE THAT HAS BEEN RECEIVED AS A BASIS FOR
OPERATIONAL CRITERIA

3.26. In describing the dose that has been received, there is a need to distinguish 
between the planning stage and an actual situation. In the planning stage, the 
hypothetical dose that will be received falls under the definition of residual dose 
(the dose expected to be incurred in the future after protective actions have been 
terminated or a decision has been taken not to implement protective actions). In 
an actual situation, the dose that has been received is the actual dose received via 
all exposure pathways. 

3.27. The dose that has been received is the basis for operational criteria to 
support the following actions:

— To provide medical care, as required, when the dose received exceeds the 
levels in Table 2 (see footnote 3 on page 4);

— To consider the need for medical follow-up for early detection and effective 
treatment of radiation induced cancers if the dose received exceeds the 
levels in Table 3;

— To provide counselling to those exposed, including pregnant women, so 
that they can make informed decisions concerning the further course of 
their treatment if the dose received exceeds the levels in Tables 2 and 3;

— To provide a basis for reassuring those who were not exposed above the 
levels specified in Tables 2 and 3 that there is no need for concern. 

3.28. The dose that has been received supports decisions for urgent and longer 
term medical actions. Examples of urgent actions are medical triage on the scene 
of an emergency and specialized treatment in hospital shortly after an emergency. 
These actions are initiated and performed on the basis of medical symptoms and 
observations. However, in the performance of medical triage on the scene, 
observables (e.g. radiation signs and placards) and radiation survey data should 
be taken into account when they become available. Decisions on the 
implementation of medical actions in the hospital (e.g. the extent of exposed 
tissue to be excised during surgical treatment for local radiation injury and the 
efficiency of decorporation for internal contamination) are strongly supported by 
the dosimetric information. Long term health monitoring of exposed persons 
starts early during the response and continues for an extended period of time.

3.29. Medical records made during an emergency (especially on the site) should 
be focused on clinical symptoms and other observed facts, without including 
assumptions of causal association with radiation exposure. Such assumptions 
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might lead to anxiety and unjustified medical examination. Determining the 
cause of the symptoms requires analysis by experts. 

3.30. There are different reasons to perform long term health monitoring of the 
persons affected, such as to provide advanced medical care, to reduce their 
concern with regard to their health status and to advance scientific knowledge. 
The reason for follow-up studies should be carefully explained to those involved. 

3.31. Long term medical follow-up is justified to detect and treat late 
deterministic effects and their complications as well as radiation induced cancers. 
Long term health monitoring should be justified on the basis of one of the 
following levels of exposure:

— Long term health monitoring is always justified at levels of dose above the 
thresholds for deterministic effects [3]. 

— Justification of long term health monitoring at levels of dose below the 
thresholds for deterministic effects requires proper identification of 
populations at higher risk of developing radiation induced cancers. Medical 
follow-up should always result in more benefit than harm in terms of public 
health. One reason for establishing a registry and providing medical follow-
up is for the early detection of disease. This is on the basis of the 
assumption that earlier diagnosis of cancer will result in more efficient 
treatment and thus in reduced morbidity and mortality. The level of 
exposure of radiosensitive organs expressed in equivalent dose and the 
possibility of detecting cancer among the exposed population should be 
taken into account when establishing the registry. 

3.32. Current epidemiological data show that radiation induced cancers (the 
excess number of cancer cases above background cancer cases) could be 
statistically detected in large populations exposed at doses above 0.1 Sv delivered 
at high dose rates. These data are based on epidemiological studies of well 
defined populations (e.g. the survivors of the atomic bombings in Japan and 
patients undergoing radiological medical procedures). Epidemiological studies 
have not demonstrated such effects in individuals exposed at low doses (less than 
0.1 Sv) delivered over a period of many years [19]. The inclusion in long term 
health monitoring programmes of persons who have received very low doses may 
cause unnecessary anxiety. Moreover, it is not cost effective in terms of public 
health care. 

3.33. Assessment of long term follow-up after the Chernobyl accident in 1986 
revealed that medical follow-up of persons receiving doses below 1 Gy may not 
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be justified, except in the case of absorbed doses to the thyroid. As cited in the 
WHO Report on Health Effects of the Chernobyl Accident and Special Health 
Care Programmes [20], cancer screening tests for asymptomatic persons have not 
been beneficial in terms of improving either survival or quality of life, except 
screening for breast cancer and cervical cancer through mammography and Pap9

tests, respectively. Thyroid cancer screening following emergencies involving the 
release of radioactive isotopes of iodine has proved very effective for earlier 
diagnosis and treatment of children exposed following the Chernobyl accident.

3.34. Exposed persons should be provided with adequate information about the 
long term risk due to their radiation exposure, including assurance of no further 
actions being required. 

4. GUIDANCE VALUES FOR EMERGENCY WORKERS

4.1. An emergency worker is a person having specified duties as a worker in 
response to an emergency, who might be exposed while taking actions in 
response to the emergency. Emergency workers may include those employed by 
registrants and licensees as well as personnel from response organizations, such 
as police officers, firefighters, medical personnel, and drivers and crews of 
evacuation vehicles.

4.2. Reference [2], para. 4.60, states that

“National guidance that is in accordance with international 
standards…shall be adopted for managing, controlling and recording the 
doses received by emergency workers. This guidance shall include default 
operational levels of dose for emergency workers for different types of 
response activities, which are set in quantities that can be directly 
monitored during the performance of these activities (such as the integrated 
dose from external penetrating radiation). In setting the default operational 
levels of dose for emergency workers the contribution to doses via all 
exposure pathways shall be taken into account.”

9 The Papanicolaou test.
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4.3. Table 4 recommends guidance values to be used for the protection of 
emergency workers responding to an emergency.

4.4. Life saving actions resulting in doses that approach or exceed the threshold 
for severe deterministic effects should be considered only if (a) the expected 
benefit to others would clearly outweigh the emergency worker’s own risk and 
(b) the emergency worker volunteers to take the action, and understands and 
accepts this risk.

4.5. Emergency workers who undertake actions in which the doses received 
might exceed 50 mSv do so voluntarily and should have been clearly and 
comprehensively informed in advance of the associated health risks, as well as of 
available protective measures, and should be trained, to the extent possible, in the 
actions that they may be required to take. The voluntary basis for response actions 
by emergency workers is usually covered in the emergency response 
arrangements.

4.6. Emergency workers should receive medical attention appropriate for the 
dose they may have received (actions according to Tables 2 and 3). The doses 
received and information concerning the consequent health risks should be 
communicated to the workers. Female workers who are aware that they are 
pregnant should be encouraged to notify the appropriate authority and would 
typically be excluded from emergency duties.

4.7. In almost all emergencies, at best only the dose from external penetrating 
radiation will be measured continuously. Consequently, the operational guidance 
provided to emergency workers should be based on measurements of penetrating 
radiation (e.g. as displayed on an active or self-reading dosimeter). The dose from 
intake or skin contamination should be limited by means of the use of protective 
equipment, the use of stable iodine prophylaxis and the provision of instructions 
concerning operations in potentially hazardous radiological conditions10. 
Available information about radiation conditions on the site should be used in 
aiding decisions on the appropriate protection of emergency workers. 

10 Instructions will cover the application of time, distance and shielding principles, the 
prevention of ingestion of radioactive material and the use of respiratory protection. 
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