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NOTICE OF AGREEMENT
By virtue of Section 6(b) of the Nuclear Safety and Radiation Protection Act of
1995 consent of the National Emergency Management Agency, NEMA Act 12
of 1999 and participating organizations of radiological emergency response
have on 16th October 2010 agreed and approved this National Nuclear and
Radiological Emergency Response Plan (NNRERP).
The National Nuclear and Radiological Emergency Plan is agreed and
approved in other to mitigate efficiently the consequences of any radiological
accident in Nigeria and to protect the health and safety of the public and the
environment and property. The NNRERP provides the basis for emergency
preparations by both local and national organizations.
This Plan came into effect on 16th October 2010.
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FOREWORD
The use of radiation sources in different fields of practice is steadily growing.
Despite safe, precautions in design operations accidents involving radiation
sources do occur. Many accidents with radiation sources occur due to the
lack of Regulatory Authority, or lack of emergency response preparedness is
essential in order to mitigate the consequences of an accident. Lessons
learned underscore the need to have in place nuclear and radiological
emergency response plans and adequate response resources and capabilities
at facility, at local as well as at national levels. Only in this way the country
can cope with nuclear and radiological emergencies that have or could have
significant consequences for public health, safety and the environment.
Due to socio-economic development in Nigeria there has been widespread use
of radiation sources in medicine, industry and research and teaching. There
is no doubt that Nigeria is one of the largest users of radiation sources in
sub-saharan Africa. The data available showed that petroleum industry
make extensive use of radioactive sources for well-logging and nonDestructive Testing. The Nuclear Research Reactor (NIRR-1) has been
commissioned and Gamma Irradiation Facility has been commissioned.
Medical Application includes radiotherapy using Linear Accelerator (LINAC),
Co-60 (Teletherapy), Cs-137 (Brachytherapy) and Nuclear Medicine and
Nuclear Power Plan is underway.
The existence of these facilities and others demand that Nigeria have a
commensurate National Nuclear and Radiological Emergency Plan (NNREP) to
cope with emergencies. The NNREP presents a general description of the role
and responsibilities of the ministries, other organisations and facilities
involved in a response. It is summary of the more detailed plans and assures
that all other planning is integrated and complete.
All ministries,
organisations and facilities addressed in the NNREP reviewed and concurred
with the plan. It is a top policy document containing the summary of
competencies, responsibilities, scope of cooperation and relation of different
state organizations as well as emergency organizations, means and resources
and response missions at national level.

Arch. Mohammed Namadi Sambo, GCON
(VICE PRESIDENT OF THE FEDERAL REPUBLIC OF NIGERIA)
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1.

INTRODUCTION

1.1

Purpose

The National Nuclear and Radiological Emergency Plan (NNREP) provides the basis for a
national level response to a radiation emergency in Nigeria that is effectively integrated with
an accompanying international, national and local response plans.
The objective of the NNREP is to establish a timely, organised and coordinated emergency
response by the Nigerian Authorities to promptly and adequately determine and take actions to
protect members of the public and emergency workers. The NNREP describes the capabilities,
responsibilities and authorities of government agencies and a conceptual basis for integrating
the activities of these agencies to protect public health and safety.
1.2

Participating organisations

The following organisations participate in the NNREP.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Nigerian Nuclear Regulatory Authority (NNRA)
National Atomic Energy Commission (NAEC)
National Emergency Management Agency (NEMA)
Centre for Energy Research and Training, (CERT) Zaria
Centre for Energy Research and Development, (CERD) Ife
Nigerian Army
Nigerian Navy
Nigerian Air Force
Nigeria Customs Service
Nigeria Immigration Service
The Nigeria Police Force
Department of State Security Service
Federal and State Department of Fire Services
Nigerian Security and Civil Defence Corps
Federal Roads Safety Corps (FRSC)
Nigerian Television Authority (NTA)
Federal Radio Cooperation of Nigeria (FRCN)
Nigerian Meteorological Agency (NIMET)
National Universities Commission
National Food Drug Administration and Control (NAFDAC)
Nigerian Communication Commission (NCC)
National Environmental Standards and Regulatory Enforcement Agency
National Planning Commission
National Tourism Development Commission
Department of Petroleum Resources
Federal Airport Authority of Nigeria
Federal Ministry of Water Resources
Federal Ministry of Internal Affairs
Federal Ministry of Health
Federal Ministry of Finance
Federal Ministry of Foreign Affairs
National Hospital Abuja
University of Port-Harcourt Teaching Hospital, Port-Harcourt
University of Nigeria Teaching Hospital, Nsukka
University of Ibadan Teaching Hospital, Ibadan
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36.
37.
38.
39.
40.
41.
42.
1.3

Ahmadu Bello University Teaching Hospital, Zaria
University of Maiduguri Teaching Hospital, Maiduguri
Nigerian Red Cross/Red Crescent
Accident Victim Rescue and Information (NGO). Lagos
Save Accident Victims Association of Nigeria (NGO). Abuja.
Fire Disaster Prevention and Safety Awareness Association of Nigeria (NGO).
National Institute of Radiation Protection and Research, Ibadan
Scope

The NNREP addresses issues related to actual or perceived radiation hazard requiring a
national response in order to:
i. Provide co-ordination of a response involving multi-jurisdictions or significant national
responsibilities; or
ii. Provide national support to state and local governments.
The plan does not provide sufficient details for an adequate response. This level of details is
contained in standard operating procedures that are being developed based on the plan.
1.4 Legal Basis
The following documents form the legal basis for the response of the major government
agencies participating in this plan.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Nuclear Safety and Radiation Protection Act No. 19 of 1995
Atomic Energy Act No. 46 of 1976
National Emergency Management Act No. 12 as amended by Act 50 of 1999
ABU Statue 29 establishing Centre for Energy Research and Training, Zaria
OAU Statue establishing Centre for Energy Research and Development, Ife
Armed Forces Act No. 105 of 1993
Customs and Excise Management Act, Cap. C45, Laws of the Federation of
Nigeria, 2004
Immigration Act, Cap. II, Laws of the Federation of Nigeria, 2004
Police Act No. 41 of 1967
Department of State Security Service
Fire Service Act, cap. F29, Laws of the Federation of Nigeria, 2004
Nigerian Security and Civil Defence Corps Act No. 2 of 2003 as amended by Act
No. 6 of 2007
Federal Roads Safety Corps (FRSC)
Nigerian Television Authority (NTA)
Federal Radio Cooperation of Nigeria (FRCN)
Nigerian Meteorological Act 2003
National Universities Commission
Food Drug Administration and Control Act No 15 of 1993
Nigerian Communication Commission (NCC)
National Environmental Safety Regulation Act of 2007
National Planning Commission Act 12 of 1992
National Tourism Development Commission
Department of Petroleum Resources
Section 3 of the Federal Airports Authority of Nigeria, Cap. F5, Laws of the
Federation of Nigeria, 2004
Federal Ministry of Water Resources
Federal Ministry of Internal Affairs
Federal Ministry of Health
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Federal Ministry of Finance
Federal Ministry of Foreign Affairs
National Hospital for Women and Children, Act No. 36 of 1999
University of Port-Harcourt Teaching Hospital, Port-Harcourt
University of Nigeria Teaching Hospital, Nsukka
University of Ibadan Teaching Hospital, Ibadan
Ahmadu Bello University Teaching Hospital, Zaria
University of Maiduguri Teaching Hospital, Maiduguri
Nigerian Red Cross/Red Crescent
Accident Victim Rescue and Information (NGO). Lagos
Save Accident Victims Association of Nigeria (NGO). Abuja.
Fire Disaster Prevention and Safety Awareness Association of Nigeria (NGO).

Additionally, EPR-Method (IAEA) 2003- Emergency Preparedness and Response-Plan treaty,
the requirements of the IAEA Safety Standards, Preparedness and Response for a Nuclear or
Radiological Emergency. Safety Series No. GS-R-2, 2002, and IAEA Method for Developing
Arrangements for Response to a Nuclear or Radiological Emergency (IAEA – TECDOC-953)
have been considered.
Nigeria is also a party to Convention on Early Notification of a Nuclear Accident, (Legal
Series No. 14, IAEA, Vienna, 1986) and Convention on Assistance in the Case of a Nuclear
Accident or Radiological Emergency (IAEA-INFCIRC/336, IAEA, Vienna, 1986).
1.5 Related Plans and Documents
The response to a radiation emergency may be caused by or may involve different types of
hazards, including natural, technological, biological and criminal activities. The response opt
each of these hazards involves different response organization with their own response
terminologies, cultures, and plans. Consequently the plans and procedures for response to all
hazards are structured into a coherent and interlocking system. Response organizations are
integrated, expanded or contracted to meet the requirement of the particular emergency. This
plan and response plans of identified organizations are compatible in terms of
i.
terminology
ii
concept of operation
iii
emergency operations management ‗
iv
organizational and functional description
v
coordination, activation and integration
vi
facilities, communications
viii
procedures, methods and equipment use for performing common and integrated
task
ix
training and exercises
x
maintenance and quality assurance
The NNREP reflects interagency relationships and a concept of operations which is an integral
part of the National Disaster Management Plan (Appendix 1).
2.

PLANNING BASIS

2.1

Types of threats

This plan recognises the fact that practices on activities for which emergency response
planning is necessary are identified and emergency planning is different for each practice.
However, practices and activities are grouped into five treat categories in accordance with
IAEA EPR Methods 2003 defined in Table 1, each presenting common features in terms of the
magnitude and timing of the hazard.
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Table I. Five Categories of Nuclear and Radiation Related Threats
Threat
category
I

II

III

IV

V

Description
Facilities, such as nuclear power plants, for which on-site events (including
very low probability events) are postulated that could give rise to severe
deterministic health effects off the site, or for which such events have
occurred in similar facilities.
Facilities, such as some types of research reactors, for which on-site events
are postulated that could give rise to doses to people off the site that
warrant urgent protective actions in accordance with international
standards, or for which such events have occurred in similar facilities.
Threat category II (as opposed to threat category I) does not include
facilities for which on-site events (including very low probability events)
are postulated that could give rise to severe deterministic health effects off
the site, or for which such events have occurred in similar facilities.
Facilities, such as industrial irradiation facilities, for which on-site events
are postulated that could give rise to doses that warrant or contamination
that warrants urgent protective actions on the site, or for which such events
have occurred in similar facilities. Threat category III (as opposed to threat
category II) does not include facilities for which events are postulated that
could warrant urgent protective action off the site, or for which such events
have occurred in similar facilities.
Activities that could give rise to a nuclear or radiological emergency that
could warrant urgent protective actions in an unforeseeable location. These
include non-authorized activities such as activities relating to dangerous
sources obtained illicitly. They also include transport and authorized
activities involving dangerous mobile sources such as industrial
radiography sources, radio-thermal generators or nuclear powered
satellites. Threat category IV represents the minimum level of threat,
which is assumed to apply for all States and jurisdictions.
Activities not normally involving sources of ionizing radiation, but which
yield products with a significant likelihood6 of becoming contaminated as
a result of events at facilities in threat categories I or II, including such
facilities in other States, to levels necessitating prompt restrictions on
products in accordance with international standards

Nigeria for the past three decades has been using various types of radiation emitting device
and radioactive sources. The practices in Nigeria cover the following main areas: medicine,
industry, research and teaching. Treats from use of nuclear techniques in agriculture and
hydrology is rather insignificant. There are about 400 authorized facilities in Nigeria that use
radiation emitting devices and/or radioactive sources. Major practices in Nigeria for now are
low power Research Reactor, C0-60 gamma irradiator, C0-60 radiotherapy sources, Linear
Accelerator, Am-Be for well-logging and Ir-192 sources for industrial Radiography. The
locations of facilities that use radiation sources other than X-ray generations, are shown in
Figure 1
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Figure 1: Map of Nigeria showing threat categories and local jurisdictions which fall within
emergency zones.
2.2

Terms

Refer to Appendix 2 of this document for standard definitions of terms that should be used
during emergency in order to promote coordination.
2.3

Response roles and responsibilities

The owner or operator of an affected facility has primary responsibility for actions within the
boundaries of that facility for providing notification and advice to off-site officials and for
minimising the radiological hazard to the public and the environment as required in
authorization terms and conditions and environmental impact assessment. The Emergency
Manager shall come from the operator of the facility.
Local and State authorities, with the assistance of national authorities, have primary
responsibility for determining and implementing any measures to protect life, property and the
environment in any areas outside the boundaries of a fixed facility. In special cases such
severe transport accidents the national emergency response shall be activated to deal with
protection of the public, property and the environment. Agencies‘ with competent manpower
proximal to site shall be drafted to assist in response activities.
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Table 2: Response roles and Responsibilities

1.

2.

3.

NAME
OF LOCATION ROLES
RESPONSIBILITY
ORGANIZATION
Organizations responsible for authorizing/activating national response
Nigerian
Nuclear Abuja
Response
Responsible
for
receiving
Regulatory
Authority
Initiator
initial notification of a potential
(NNRA)
radiological emergency, getting
basic information about the
emergency, providing initial
advice to the caller. To also
carry out initial radiological
assessment. This function is
operational 24 hours per day
and 7 days per week.
The NNRA is also the Point of
Contact
for
Assistance
Convention.
National
Emergency Abuja
National
Responsible for mobilizing
Management
Agency
Emergency
response agencies based on
(NEMA)
Coordination initial
assessment
and
information
received.
Responsible
for
defining
response activities and direct
operations. For a major
emergency coordination of
operations may require the
assignment of an on-scene
controller.
National Atomic Energy Abuja
IAEA Liaison It is the liaison office of all
Commission (NAEC)
Office
and nuclear matter with the IAEA.
Response
Therefore, the primary function
Support.
of the NAEC in nuclear and
radiological emergency is to
provide a funds and mechanism
for a timely, inter-agency coordination of advice and
recommendations
to
the
NEMA. Provision of adequate
support to response mission
particularly
as
affects
participation of CERT, CERD
and other agencies under it as
response agents.
Organizations responsible for directing the total national response
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4.

6.

6.

National
Emergency Abuja
Management
Agency
(NEMA)

Resource
Coordinator/P
lanning
Function

Responsible
for
planning,
obtaining and coordinating
national resources. To establish
staging area, determine what
resources are necessary, request
the needed assistance and
integrate all assistances into the
response
on
arrival.
Responsible for developing
incident action plans.

Organizations responsible for different function areas of the national response
Center
for
Energy Zaria
Radiological
Responsible
for
assessing
Research and Training,
Responder
alpha, beta, neutron and gamma
(CERT) Zaria
and Assessor
emitting materials. Perform
radiation surveys, perform dose
assessments,
control
contamination, ensure radiation
protection
of
emergency
workers
and
formulate
recommendations on protective
actions. The Center maintains
radiological resources, which
will be available for emergency
deployment
and
support,
including
assistance
in
decontamination and waste
disposal.
Center
for
Energy Ife
Radiological
Serve as a back-up support for
Research
and
Responder
radiation monitoring and safety
Development, (CERD)
and Assessor
assessment of an accident
Ife
situation
and
assist
in
mitigating the radiological
consequences of an accident.
The
Center
maintains
radiological resources, which
will be available for emergency
deployment
and
support,
including
assistance
in
decontamination and waste
disposal.
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7

National Institute of Ibadan
Radiation
Protection,
Ibadan

7.

Nigerian Army

Nationwide

Recovery
operations

8.

Nigerian Navy

Nationwide

Recovery
operations

9.

Nigerian Air Force

Nationwide

Recovery
operations

10.

Nigeria Customs Service

Nationwide

Control
of
illicit
trafficking of
nuclear and
radioactive
materials at
the borders

Serve as a back-up support for
radiation monitoring and safety
assessment of an accident
situation
and
assist
in
mitigating the radiological
consequences of an accident.
The
Center
maintains
radiological resources, which
will be available for emergency
deployment
and
support,
including
assistance
in
decontamination and waste
disposal.
In case of severe nuclear or
radiological accident the Army
will provide in co-ordination
with NEMA technical support
for mitigation of the accident
and
recovery
operations
including where necessary
evacuation and relocation of
affected persons.
In case of severe nuclear or
radiological accident the Navy
will provide in co-ordination
with NEMA technical support
for mitigation of the accident
and
recovery
operations
including where necessary
evacuation and relocation of
affected persons.
In case of severe nuclear or
radiological
accident
the
Airforce will provide in coordination
with
NEMA
technical support for mitigation
of the accident and recovery
operations including where
necessary
evacuation
and
relocation of affected persons.
The Nigeria Customs Service
(NCS) will monitor, detect, and
intercept any illicit trafficking
of nuclear and radioactive
materials at the borders. The
will further contact the NNRA
for radiological assessment of
any seized radioactive and/or
nuclear materials.
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11.

Nigeria
Service

Immigration Nationwide

12.

The Nigeria Police Force

13.

Control
of
illicit
trafficking of
nuclear and
radioactive
materials at
the borders

All
cities

major Security and
Protection of
Personnel

Department of
Security Service

State All
cities

major Security and
Protection of
Personnel

14.

Federal
and
Department
of
Services

State All
Fire Cities

Major Fire Brigade,
Monitoring
and
Decontaminat
ion

15.

Nigerian Security and All
Civil Defence Corps
cities

major Security and
Protection of
Personnel

16.

Federal Roads
Corps (FRSC)

major Traffic
control

Safety All
cities

The
Nigeria
Immigration
Service (NIS) will monitor,
detect, and intercept any illicit
trafficking of nuclear and
radioactive materials at the
borders.
The will further
contact
the
NNRA
for
radiological assessment of any
seized
radioactive
and/or
nuclear materials.
At the scene of a nuclear or
radiological accident, the Police
will carry out its traditional role
in
ensuring
the
security/protection of personnel
and the public during the
emergency.
The Department of State
Security service upon receipt of
any credible or non-credible
threat
to
commit
any
malevolent acts
involving
radioactive materials will carry
out prompt investigations.
Responsible for establishing the
inner
cordoned
area,
performing search and rescue
operations, triage and first aid
(until relieved by emergency
medical service). Dealing with
conventional
hazards,
responder
accountability,
public processing, registration,
monitoring
and
decontamination, and responder
monitoring
and
decontamination.
At the scene of a nuclear or
radiological accident, ensuring
the
security/protection
of
personnel and the public during
the emergency.
Provide
appropriate
and
adequate means of transport to
evacuate or relocate affected
individuals and communities as
required. Divert traffic from
accident scene.
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17.

Nigerian
Television All
Authority (NTA)
Cities

Major Information
Services

18.

Federal
Radio All
Cooperation of Nigeria Cities
(FRCN)

Major Information
Services

19.

Nigerian Meteorological All
Agency (NIMET)
cities

major Weather
monitoring

20.

National
Universities Abuja
Commission

Curriculum
Development

To
support
government
response to a nuclear and
radiological accident by: (1)
providing
instructions
via
television, to the public on
protective action that are
recommended
by
the
government; (2) provide factual
information to the general
public on the radiological
accident;
(3)
assist
the
government response by using
its facilities to respond to
rumours that are creating
concern with the public.
To
support
government
response to a nuclear and
radiological accident by: (1)
providing instructions via radio,
to the public on protective
action that are recommended by
the government; (2) provide
factual information to the
general
public
on
the
radiological accident; (3) assist
the government response by
using its facilities to respond to
rumours that are creating
concern with the public.
To monitor and provide actual
weather conditions in and
around the accident scene for
the
assessment
of
the
movement
of
airborne
radioactive material.
The
meteorological agency will also
provide weather forecasts. To
collect and send samples of
rainwater and exposed filters
from its air pollution measuring
stations
for
radioactivity
analysis by CERT.
Ensure that radiation protection
principles, safety, use of and
health effects of ionizing
radiation are included in the
curriculum
of
university
teaching hospitals, faculty of
medicines and other related
faculties
of
Nigerian
Universities
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21.

National Food Drug All
Administration
and cities
Control (NAFDAC)

22.

Nigerian Communication Abuja
Commission (NCC)

23.

National Environmental
Standards and Regulatory
Enforcement
Agency
(NASREA)

24.

National
Commission

25.

Nigerian
Tourism Abuja
Development
Cooperation (NTDC)

Travel
advisories
tourist

Department of Petroleum Abuja
Resources

Back-up
Support

26.

Planning Abuja

major Food
Contaminatio
n Monitoring

Communicati
on provider

Planning and
impact
of
accidents on
national
development

to

Provide support to the primary
responders in a nuclear and
radiological accident in the
following ways: (1) provide
advice about the food products
in any areas that may have been
contaminated by the accident;
and (2) obtain samples of food
products
for
radioactivity
measurements by CER. Also
responsible for organising
efficient food and other
products control at the Nigerian
border crossings in cooperation with Nigeria Customs
and Nigerian Immigration
Service.
Responsible for providing
national emergency call centres
and hot lines. Ensuring
effective
communication
platform during emergency.
To assist in performing
environmental
impact
assessment
to
determine
extends of damage to the
environment. Will also assist
with its expertise to prepare
recommendations
regarding
appropriate remedial actions.
Determine
and
advice
government on matters relating
to nuclear and radiological
emergency planning and impact
of accidents on national
development and the economy.
In case of severe nuclear or
radiological accident in foreign
country, Ministry of Tourism
will provide travel advisories to
tourist travelling to and from
countries significantly affected
by the accident.
Ensure
that
Major
Oil
Companies
deploy
their
resources to the scene of an
accident providing back up
support to the government team
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27.

Federal Airport Authority Nationwide
of Nigeria

28.

Federal
Ministry
Water Resources

of Abuja

30.

Federal
Health

Ministry

of Abuja

31.

Federal
Finance

Ministry

of Abuja

Storage
To provide temporary storage
facilities
at facilities at airports in case of
the airports
confiscation and or detection of
illicit trafficking in radioactive
material. Provide logistics and
ensure safety and security of
the material stored.
Water
To monitor and provide actual
Management
water conditions in and around
the accident scene for the
assessment of the movement of
airborne radioactive material.
The Ministry will also provide
forecasts on the effect of the
accident on streams, rivers
wells, and dams around the
affected area. To collect and
send samples of river water and
wells from its water pollution
measuring
stations
for
radioactivity analysis by CERT.
Health
Responsible for providing or
Matters and obtaining appropriate medical
Recovery
care for over exposed or
contaminated
individuals.
Where a radiological accident
involves the medical use of
radioactive
materials,
the
Ministry is responsible for
monitoring the long-term health
problems that could arise due to
the radiological event.
Provision of The Federal Ministry of
contingency
Finance
and
Economic
budget
to Planning will make available
mitigate
adequate contingency budget
accident
needed to efficiently mitigate
the consequences of a nuclear
and radiological emergency.
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32.

Federal
Ministry
Foreign Affairs

of Abuja

33.

Federal
Justice

of Abuja

34.

National Hospital Abuja

35.

University
of
Port- Port-Harcourt
Harcourt
Teaching
Hospital, Port-Harcourt

Ministry

Abuja

Coordinate
contacts with
foreign
government
and agencies

In the event of a domestic
radiological emergency with
potential
trans-boundary
consequences, the Federal
Ministry of Foreign Affairs will
co-ordinate all contacts with
foreign
government
and
agencies and International
Organization except where
existing agreements permit
direct exchange of information.
Agencies acting under such
agreements should keep the
Ministry and the relevant
missions in Nigeria informed of
consultations with foreign
counterparts at all times.
In the event of a nuclear and
radiological emergency outside
of Nigeria that has a real or
potential impact on Nigeria, the
Ministry
will
co-ordinate
contacts
with
foreign
governments except in cases
where agreements permit direct
interagency communication.
Handle
all The Federal Ministry of Justice
legal
issues through Attorney General‘s
that may arise office will handle all legal
from accident issues arising from a nuclear
and radiological accident.
Emergency
Responsible for providing the
Medical
onsite
medical
response;
Service
advising medical transport and
the local receiving hospital on
the risk and appropriate
protective actions to take and
establishing
a
temporary
morgue area.
Emergency
Responsible for providing the
Medical
onsite
medical
response;
Service
advising medical transport and
the local receiving hospital on
the risk and appropriate
protective actions to take and
establishing
a
temporary
morgue area.
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36.

University
Teaching
Nsukka

of

Nigeria Nsukka
Hospital,

37.

University
Teaching
Ibadan

of

Ibadan
Hospital,

38.

Ahmadu Bello University
Teaching Hospital, Zaria

39.

University of Maiduguri
Teaching
Hospital,
Maiduguri

40.

Nigerian Red Cross/Red
Crescent

41.

Accident Victim Rescue
and Information (NGO).
Lagos

42.

Save Accident Victims
Association of Nigeria
(NGO). Abuja.

Emergency
Medical
Service

Responsible for providing the
onsite
medical
response;
advising medical transport and
the local receiving hospital on
the risk and appropriate
protective actions to take and
establishing
a
temporary
morgue area.
Ibadan
Emergency
Responsible for providing the
Medical
onsite
medical
response;
Service
advising medical transport and
the local receiving hospital on
the risk and appropriate
protective actions to take and
establishing
a
temporary
morgue area.
Zaria
Emergency
Responsible for providing the
Medical
onsite
medical
response;
Service
advising medical transport and
the local receiving hospital on
the risk and appropriate
protective actions to take and
establishing
a
temporary
morgue area.
Maiduguri
Emergency
Responsible for providing the
Medical
onsite
medical
response;
Service
advising medical transport and
the local receiving hospital on
the risk and appropriate
protective actions to take and.
All
Major Emergency
Assist in rescue operations,
Cities
First
Aid triage and first aid (until
Service
relieved by emergency medical
service).
Support
in
establishing
a
temporary
morgue area.
All
Major Emergency
Assist in rescue operations,
Cities
First
Aid triage and first aid (until
Service
relieved by emergency medical
service).
Support
in
establishing
a
temporary
morgue area.
All
Major Emergency
Assist in rescue operations,
Cities
First
Aid triage and first aid (until
Service
relieved by emergency medical
service).
Support
in
establishing
a
temporary
morgue area.
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43.

Fire Disaster Prevention All
and Safety Awareness Cities
Association of Nigeria
(NGO).

Major Emergency
Assist in rescue operations,
First
Aid triage and first aid (until
Service
relieved by emergency medical
service).
Support
in
establishing
a
temporary
morgue area.
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2.4
Response Organisation
Responsible organisations (or officials) that represent necessary functions to deal with nuclear
and radiological emergencies will be designated according to the following organisational
scheme (Figure 2). The level of the response to a specific emergency will be based on the type
or amount of radioactive material involved the location of the emergency, the potential for
impact on public and the size of the affected area.
RESPONSE INITIATOR
First Official, being informed of
an emergency with authority to
initiate a response plan
(NNRA)

NATIONAL
EMMERGENCY
COORDINATOR
Mobilizing response agencies
based on initial assessment,
overall national support and
defining response activities.
(NEMA)

INCIDENT COMMANDER
Official in charge of overall
emergency response.

FIRE BRIGADE
RESPONSE SUPPORT
Provide funds and mechanism for a
timely, inter-agency co-ordination.
(NAEC)

EMERGENCY MEDICAL
SERVICES
LAW ENFORCEMENT
AGENTS
SECURITY SERVICES

Figure 2:

Generic response organisation in an event of a radiological emergency
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COMMAND GROUP
INCIDENT COMMANDER
PUBLIC INFORMATION
OFFICER/TEAM

NATIONAL
EMMERGENCY
COORDINATOR

RESOURCE
COORDINATOR

ON-SCENE CONTROLLER
(Optional unless necessary)

24-H PLANNING
COORDINATOR

FIRE BRIGADE

NATIONAL SUPPORT
EMERGENCY MEDICAL
SERVICES

PLANNING FUNCTION

HOSPITAL

FIRST RESPONDER
MONITOR
LAW ENFORCEMENT

FORENSIC EVIDENCE
MANAGEMENT TEAM
FIRST RESPONDER MONITOR

OPERATION FUNCTION

Fig. 3: Response organization at the local level within a few hours
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2.5

Response Facilities
TABLE 3: RECOMMENDED EMERGENCY FACILITIES AND LOCATIONS

Facility or Location

I

Threat category
II
III
IV

/
/
/
/
/
/

Assembly Point
Assistance Centres124,125
Control Room (CR)126
Designated hospital127
Incident Command Post

128

(ICP)

Notification Point
Public Information Centre (PIC)
Radiological Monitoring and Assessment Centre
(RMAC)
Referral hospital130
Relocation/reception Centres
Response Organization Emergency Operations Centres
(EOC)
Staging area
Triage area 124
Warning Point

/

124

/124

NOT
AP P LI
C AB LE

/

125

/
/
/

/

124

/1

/

/
/
/

/
/
/

/
/

/
/
/

V

24,12 5

125

/
/

129

125,12 9

/

129

/
/
/

124 The location will be determined at the time of the event.
125 If needed.
126 A backup should be provided for use if the primary facility is unusable. The backup location should be provided within
existing facility and provided with only minimum capabilities.
127 One designated for category III facility, nearby. A single one within a State without any Category III facilities should be
sufficient.
128 May be located within an existing facility (e.g. EOF).
129 A single national facility will probably be established for a large contamination emergency.
130 Could be a single facility within or outside the State.
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TABLE 4: DESCRIPTIONS OF RECOMMENDED E MERGENCY FACILITIES AND
LOCATIONS
Facility/
location
Assembly
point

Functions
Locations where rescue non-essential
personnel at the facility are assembled;
accounted for and sheltered or evacuated.

Characteristics
Areas (one or more) within the facility and
security boundary with sufficient room for onsite non-essential (non-response) staff
(including construction workers or other non
permanent personnel). The location must be
easily accessible, provide some protection
fro m a re le as e o r e xp o s u re, a nd b e
continuously monitored.
Activation time: within 15 minutes of
declaration of an emergency.

Assistance
centres (e.g.
récep tio n /
relocation
centres)
Control room
(CR)

Used to provide members of the public
with financial and other assistance during
and after an emergency.

Locations determined at the time of
emergency that are easily accessible to the
affected public

Operational control of the facility, detection
and classification of the emergency, and
activation of response organization. Nonoperational functions should be transferred
to other facilities as soon as possible.

Access to data needed to detect and classify
an emergency, and implement mitigation
actions; remain habitable during severe
emergencies131; continuous monitoring of
radiation levels; and security to prevent
unauthorized access.

Designated
hospital

Provides treatment to exposed and/or
contaminated people as a result of the
radiation emergency.

Provisions - made in advance - to treat
contaminated/exposed personnel from the
threat category III to include provision for
contamination control and access to
qualified personnel.

Incident
command post
(ICP)

Location of the incident commander and
other members of the unified command
and support staff.

It could be located in category III or IV
emergency facility. OR...

This should include provision to monitor and control radiological exposures and contamination, to control other hazards
(e.g. heat, air quality) and to meet human needs (e.g. with food, water, and sanitary and sleeping arrangement) if the facility
may be isolated for an extended period during an emergency.
131
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Facility/
location

Functions

Characteristics
Be located in an area that is secure, safe and
convenient for directing operations.
Activation time: within 1 hour of declaration
of an emergency

Notification
point

This is the facility where notification of an
actual or potential radiation emergency is
received and from which the appropriate
off-site response is initiated.

Must be continuously (24 hours a day/7 days a
week) operational, in a secure location, have
redundant power and secure communications.
This should be the facility used to receive
notification of and initiate the off-site response
to conventional emergencies (e.g. fires).

Public
information
centre (PIC)

Co-ordination of all information released
to the media concerning the emergency by
the facility, local governments and national
governments. Staffed by representatives of
all these organizations.

Located in the vicinity of the emergency with
space and infrastructure to support media and
conduct media briefings.

Radiological
monitoring
and
assessment
centre
(RMAC)

Co-ordination of the radiological
monitoring, sampling and assessment
provided by all response organizations
(facility, local governments, national
governments).

Location to be determined at the time of
emergency based on radiological and
operational considerations.

Referral
hospital

Provides highly specialized treatment to
exposed and/or contaminated people, as well
as for people with combined injuries as a
resultoftheradiationemergency.

Hospital that specializes in treatment
(haematology, surgery) of radiation induced
injures. If there is not such a hospital in the State,
national arrangements should be in place to
request treatment at such a facility through the
IAEAorWHOunderAssistanceConvention.

Relocation/
reception
centres

Location for initial reception, monitoring,
decontamination, and registration of the
evacuated public. Provides or arranges for
humanitarian support (e.g. food, housing).

Located in an existing facility (e.g. school).

Response

Facilities established by various response

Provisions for effective co-ordination with the

Activation time: within 4 hours of
declaration of an emergency requiring the
facility.

Activation time: within 24 hours of
declaration of an emergency requiring the
facility.
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Facility/
location

Functions

Characteristics

organization
emergency
operations
centres (EOC)

organizations from which the
organization‘s support to the response will
be directed. An EOC should be established
by the regulatory body, ministries with
r esp o n sib il it y f o r r ad io l o gi ca l o r
conventional response, local governments,
corporate headquarters for the facility,
national laboratories with expertise and
radiological assessment response.

ICS response.

Staging area

Location used to collect and organize
additional resources as they arrive in the
vicinity of the emergency.

Location identified at the time of emergency.
Should be in a location that will remain
habitable, will not interfere with other
ongoing response actions and can be secured.

Triage area

Field location where medical and
radiological triage is performed, first aid
provided and victims are prepared for
transport.

Location identified at the time of emergency.
Should be a safe and secure location near the
scene with access for medical transport.

Warning point

The facility able to be alerted at all times
and promptly respond to incoming
notification 132, warning message, request
for assistance or request for verification of
a message from the IAEA. The location
through which the Competent Authority
is contacted by IAEA.

Must be continuously (24 hours a day/7 days a
week) operational, in a secure location, have
redundant power, secure communications and
prompt access to English speakers. The fax
machines and other means used to receive
notifications from the IAEA should be
continuously operational and frequently
monitored.

132 A

report submitted to a national or international authority providing details of an event, particularly an emergency, e.g. as
required by the Early Notification Convention [15].
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2.6

Response Communication

The communication systems to be used during an emergency which is inter-compatible with
those used by other response organizations include:
a)
Radio (walkie talkie)
b)
Fixed Telephone lines (Hot lines) to be provided by NCC
c)
Mobile telephone lines (Hot lines) to be provided by NCC
d)
Mobile lab tops with spare batteries
e)
Mobile internet connectivity to be provided by NCC
f)
Fax machines and its accessories
f)
Well equipped Communication Centre with desktop computers and internet
connectivity to be provided by NCC
g)
Whistles
h)
Military beaglers
All the above communication systems should be at least two (one main, one back-up) to curtail
failures and system breakdown
2.7

Logistics/Resource Commitment

During response operation for an emergency, the National Emergency Management Agency
(NEMA) is the organization responsible for providing logistics support, for prompt
procurement of needed supplies and services, possibly bypassing normal procurement
arrangement like requirement of the Bureau for Public Procurement (BPP). Government
agencies and other Responder organizations must make available their experts and trained
emergency personnel, equipments, machinery, radiation monitoring detectors, personnel
vehicles, fire fighting trucks, military hardware, road traffic diversion facilities and any other
equipment and facility belonging to them and was deemed necessary for their smooth
operation and to meet their obligations.
NEMA is not expected to procure such equipment if available at the responder‘s office. The
quantity, quality and number of the response equipments to be deployed depend on the type of
emergency at hand. The provision of logistics support and assistance NEMA or any response
organization must be in line with the National Disaster Response Framework.
2.8

Concept of Operation

The concept of operations for a response is hereby designed to facilitate the delivery of coordinated assistance to government authorities and the private sector. The NNREP describes
the responsibility of NEMA and the other government agencies that may be involved in the
response.
2.8.1. Threat Category III Emergency
Threat Description
This threat category has no credible emergencies postulated for which urgent off-site
protective actions are warranted. These emergencies may, however, cause considerable
concern among the population and off-site officials. In addition, there may be the risk of
contaminated persons, products, articles or equipment leaving the site. Emergencies can have
a significant adverse psychological and economic impact if the public or off site officials are
not aware that these facilities do not pose an off-site risk.
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Emergencies at these facilities may occur with little warning and could result only in
significant exposure on site. However, for most emergencies, the facility can develop EALs
for classifying emergencies (see Appendix 6) that ensure prompt, effective on-site response.
On site there may be high dose rates, beta emitter contamination or other hazardous
conditions in areas requiring action by the staff to mitigate the emergency. Therefore, people
responding on site must be provided with appropriate protective equipment and training.
Concept of Operations
The response concentrates on implementing immediate actions on site, obtaining prompt offsite fire fighting, police and medical support, and informing the public. The facility staff
declares a facility emergency (see Appendix 6), on the basis of predetermined EALs, and
notifies local off-site officials. These officials provide police, fire fighting and medical
assistance to the site if requested. The operator ensures that all the people on site (including
those responding from offsite) are provided with appropriate protection. If there are serious
overexposures, the facility staff gathers information concerning the circumstances and other
information helpful for reconstructing the dose. Highly contaminated or severely overexposed
persons identified based on predetermined criteria, are transported to local hospitals and
treated there in accordance with advanced training and procedures. Physicians treating
exposed individuals consult doctors with experience in dealing with severe overexposures.
National officials support local officials and assist in obtaining specialized treatment of
exposed persons through the IAEA if necessary. The facility staff conducts environmental
monitoring promptly to confirm, on the basis of default OILs, that no protective action is
needed off site and that all persons and objects leaving the facility are not unacceptably
contaminated. Local and national officials promptly inform the public and the media of the
emergency. Soon after the public is notified, the media are briefed by a single government
spokesperson. Joint press briefings are given (at a joint public information centre) periodically
with participation by the operator, and local and national officials.
2.8.2. Threat Category IV Radiological Emergencies
Attached Appendix provides emergency guides that summarize the hazards and delineate
response actions for selected radiological emergencies.
Threat Description
Threat category IV planning applies everywhere and represents the minimum level of
preparedness appropriate for all States. In general, this applies to emergencies involving:
(1) sources;
(2) transport;
(3)

severe overexposure; and

(4)

terrorist threats or criminal activities.

Source emergency
In this publication, this term applies to emergencies involving:
(1)

detection of medical symptoms of radiation exposure;

(2)

lost or stolen dangerous sources;

(3)

dangerous mobile sources;
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(4) fixed sealed sources;
(5) public exposure/contamination;
(6)

nuclear weapons; and

(7)

re-entry of radioactive satellites.

Physicians recognizing radiation-induced injuries have been the first to alert response officials
of many, if not most, emergencies involving lost or stolen sources. As such emergencies are
very rare, local physicians are inexperienced in the diagnosis of these injuries. There have
been several emergencies during which people suffering from radiation induced injuries made
several visits to medical professionals before accidental radiation exposure was suspected. In
each of these cases, other information prompted the doctors to consider radiation exposure as
the cause of the symptoms. If the first physician visited had diagnosed possible radiation
exposure and promptly alerted officials, action could have been taken to prevent further
injuries or deaths.
Numerous dangerous sources are lost or stolen every year. There are typically several
fatalities among the public each year resulting from someone, unaware of the hazard, handling
a lost or stolen dangerous source. There have been several cases in which prompt public
announcements, alerting the public of a hazard, following the loss or theft of dangerous
sources resulted in the prompt recovery of the source and thus the prevention of serious
consequences.
Among the most common types of dangerous mobile sources are radiography cameras.
Emergencies involving these sources are generally handled by the operator with no or limited
assistance. However, there have been emergencies resulting in serious exposure of operators,
other workers and the public due to inadequate response by the operators.
Fixed sealed source emergencies involve the rupture of sources or the dispersal of radioactive
material that are under control of the operator. In most cases, contamination results from
industrial emergencies where sources are damaged at construction or drilling sites; in
manufacturing facilities; or during spills, explosions, or fires at research or educational
facilities. The most important features of these emergencies are that they should be detected
promptly by the operator, they should be limited to an area under some level of administrative
control, the source of the contamination and potentially contaminated persons and items
should be promptly identified, and the cause and scope of the emergency should be promptly
determined.
Public exposure/contamination emergencies may involve the spread of contamination for a
long period before detection. There have been cases where the contamination was not
detected for several years. These emergencies can result from the rupture or dispersal of
uncontrolled (lost/stolen) radioactive material in the public domain. In several cases, a
member of the public has unknowingly ruptured a sealed source, followed by other members
of the public unknowingly spreading the material. These emergencies can be very serious. For
example, the Goiânia accident resulted in several deaths and about 370 truckloads of waste.
Public contamination emergencies can also be the result of the undetected dispersal of
controlled material. The undetected melting of gauges into metal products is an example. The
most important feature of these emergencies is that the source and scope are unknown at the
time of detection. These emergencies are often detected through the diagnosis of radiation
exposure injuries by physicians or the inadvertent detection of contamination on people,
vehicles, packages or products. In some cases, the contamination has been detected in
imports, making them transnational emergencies. By the time the contamination is detected,
the area contaminated and number of people exposed can be very large. These emergencies,
understandably, often receive intense public and media attention.
A nuclear weapon accident would probably involve a vehicle or aircraft crash and a
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conventional explosion or fire. The primary risk comes from and inhalation of toxic materials
such as plutonium, enriched uranium, or beryllium. The most important feature of these
emergencies is that commonly available monitoring instruments and teams may not be able to
identify dangerous levels of contamination. Specially trained and equipped teams are required
to adequately respond to such an emergency. The owner of the weapon should provide these
teams. Consequently, first responders should be made aware of the potential hazard and of the
precautions to take until specialized assistance arrives.
Several satellites carrying dangerous sources have re-entered the atmosphere. In most cases
the State responsible for the satellite provides, often through the IAEA or other UN agency,
an estimated time and location for the re-entry. However, these estimations have often been
inaccurate. Typically, the radioactive components are less than one cubic metre in volume and
shatter upon re-entry and impact in an area of 100 000 km 2 or more. Thus, in most cases it
would be virtually impossible to identify the area of impact with sufficient accuracy to allow
reasonable precautionary protective action to be taken in advance. For these emergencies, the
risk is very low and consists principally in someone finding and handling radioactive debris.
None of the re-entries, to date, have resulted in a known case of significant exposure or
food/water contamination. Nevertheless, these emergencies often receive intense attention
from the international media.
Transport emergency
A transport emergency could result in the release of radioactive material, loss of shielding or
loss of criticality control. In the event of an emergency, fire fighters are generally well
equipped with standard protective clothing and respiratory protection equipment. This
equipment should provide good protection against radioactive contamination and inhalation of
airborne radioactive material. Historically, there have been no reported transport emergencies
involving radioactive material that have had serious radiological consequences.
Severe overexposure emergency
Severe overexposures can result from controlled sources such as radiotherapy devices. In some
cases, equipment, software or human factors (e.g. confusing procedures from the manufacturer)
were contributing causes. Therefore, it is important to promptly alert other users (national and
international) of similar devices of the circumstances involved. However, there have been cases
during which the investigation of the cause of the overexposure was delayed resulting in the loss of
important information and in substantial delays (months) in warning other users of the devices.
Once diagnosed, several overexposures have been inadequately treated due to the
inexperience of medical staff, resulting in considerable unnecessary suffering. However, there
are several medical centres throughout the world with the experience needed to develop
treatment strategies for radiation injuries. Advice from these centres and other assistance can
be obtained through the IAEA or WHO under the Assistance Convention.
Terrorist threat or criminal activities
These may involve bomb threats, bombings, sabotage, attacks, kidnapping, hostage taking, theft of
radioactive or fissionable material, or other criminal acts potentially resulting in an actual or
perceived radiation emergency. The objective of the perpetrators may be to create ―terror‖
among the public with the resulting psychological and economic impact. Experience shows
that the public‘s perception of the risk posed by the threat may be more important than the actual
risk. Consequently, an important part of the response will be providing the public, ideally in
advance, with timely, informative (understandable) and consistent information on the true risk.
The response to these emergencies may involve a tactical response and almost certainly an
investigation, and possibly also, by law enforcement officials. Experience shows that, in order for a
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response involving law enforcement and radiological response elements to be successful,
arrangements are needed to establish a clear chain of command and assignment of responsibilities,
and a single source of official information; and to ensure that law enforcement activities do not
cause safety concerns, that law enforcement responders are provided with adequate protection as
emergency workers, and that the radiological response does not interfere with law enforcement
(e.g. unnecessary interference with collection or preservation of evidence).
The response to limit the consequences of exposure or spread of contamination should be
essentially the same as for other radiation emergencies.
Concept of Operations
For these emergencies, planning at the local level is limited to being able to recognize a
potential radiological emergency (e.g. recognizing radioactive labels and clinical symptoms of
radiation exposure), being familiar with basic precautions and knowing who should be called
to provide further assistance. Local officials will most likely need assistance in dealing with
the radiological aspects of the emergency from the national level. If there is public or media
interest, the media should be promptly briefed by a single official spokesperson. National
level preparedness should involve adopting international criteria and having the capability to
promptly advise (e.g. over the phone) and support local officials if needed in controlling a
limited radiation emergency, with provisions to ask for international assistance if this
capability is overwhelmed.
If additional radiological assistance is needed, national officials should request it through the
IAEA under the Assistance Convention. The IAEA should arrange for additional radiological
support under the ERNET programme (see Appendix 15) and consultation by physicians
experienced in treating severe exposure.
Source emergency
Even if radiation contamination is suspected, the first responders or physicians should
promptly implement life saving action (i.e. rescue the person from fire) and provide first aid
for serious injuries without delay or waiting for radiological monitoring. They should then
isolate the possible source of exposure and thereafter notify local officials. If an emergency
involves a source that is under the control of the operator, the operator implements the
immediate actions shown in Appendix 7, including measures to control the source of potential
exposure, protect the people nearby and report any uncontrolled sources. They would also
notify and provide technical assistance to off-site officials. When local officials are notified of
a potential hazard, they take immediate precautions to confine the radioactive material and
protect people in the vicinity. National officials provide advice to local officials and dispatch
personnel/teams to assist with monitoring, decontamination, media relations and medical
treatment. National support teams/personnel are mobilized using pre-identified experienced
personnel from throughout the State. Off-site officials brief the local media jointly shortly
after monitoring or protective actions have been initiated.
In the case of lost or stolen dangerous sources, the operator reports the loss to the
appropriate officials, providing a description of the device and of the threat to the public. If
theft is suspected, the operator protects the scene and any records that may be important to an
investigation, and any additional action is co-ordinated with law enforcement. The operator
also conducts a search and provides technical support to off-site officials. Off-site officials
promptly make a public announcement describing the source and stressing the hazard. If a
dangerous source may have originated from another State or may have been taken across a
border, the potentially affected States and the IAEA are notified. Officials conduct an
investigation to determine why the source was not properly controlled and if additional
sources may have been lost or stolen.
In an emergency involving a radiography camera (a dangerous mobile source) under the
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control of an operator, the operator carries out a radiation survey, sets up barricades, as
required, verifies the location, seeks advice from the radiation protection officer (radiological
assessor) and notifies local authorities. A recovery plan is developed to minimize the dose to
the workers. The recovery operation is carried out using suitable tools. During the recovery
operation, the location of the source and dose to the workers are continually monitored and
controlled. The recovered source is stored in a properly shielded and secure facility.
In the event of an emergency involving contamination from a fixed sealed source that is the
responsibility of an operator (e.g. a gauge in a facility), the operator – following the facility‘s
emergency procedures – immediately takes any necessary life saving action, sounds the
alarm, and evacuates and secures the potentially contaminated area. The radiation protection
officer (radiological assessor) is notified and arrives to direct operations. Potentially
contaminated individuals are monitored and, if necessary, decontaminated. If they need
hospitalization, they are accompanied by somebody who can provide monitoring and advice
on radiation to the hospital. If this is not possible, the hospital is given technical information
on control of contamination by the operator or radiation protection officer (radiological
assessor). Access to the potentially contaminated area is restricted until authorized by the
radiation protection officer (radiological assessor). Access is allowed in order to conduct
monitoring and decontamination. If there is a potential for contamination or contaminated
individuals or products leaving the facility or area, off-site officials are promptly notified and
advised on the action to be taken. Monitoring and technical assistance is provided to off-site
officials if needed. The facility and off-site officials brief the local media jointly shortly after
monitoring or protective actions have been initiated.
In the event of an emergency involving public contamination, local officials notify national
officials and isolate, on the basis of preliminary information, potentially contaminated areas
and people. A consolidated incident command post is established in the vicinity. Monitoring
and interviews are conducted to identify the source and isolate significant contamination. The
local media are briefed before or shortly after monitoring or protective actions are initiated in
public areas. Medical facilities that can treat contaminated patients are identified, and their
staff briefed on the treatment of these patients and possible risk to the staff. An experienced
radiation specialist is assigned to the hospital. The public is evacuated from significantly
contaminated areas and kept informed of their status, the health risk and the state of their
relatives and property. Field centres are established in the vicinity for screening,
decontamination, and triage of potentially contaminated people and/or disposal of
contaminated items. The affected population is monitored according to predetermined criteria,
decontaminated and admitted to hospital if appropriate. If needed, additional expertise and
equipment are promptly requested through the IAEA under the Assistance Convention [15,
23]. A system is established to ensure that products and people leaving the area are not
contaminated above predetermined criteria. Before recovery efforts begin, a long term plan is
developed that has objectives and criteria consistent with international guidance.
Decontamination and other restoration methods are tested before long term application.
Methods for compensation are carefully considered and targeted at the consequences of the
emergency.
For emergencies involving contaminated products, monitoring and interviews are conducted
to identify and isolate the source of contamination. If the contaminated products may have
originated from another State or may have been taken across a border, the potentially affected
States and the IAEA are notified in accordance with the requirements and consistent with
IAEA recommended procedures. An analysis is performed to determine the risk and the criteria
– on the basis of international guidance – for clearance. The national media are briefed before or
shortly after monitoring or protective actions are initiated in public areas. A system is
established to ensure that products leaving/entering the areas are not contaminated above
predetermined criteria.
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In response to a nuclear weapons accident, the first responders take initial life saving actions,
isolate the area and notify national officials. Specially trained and equipped perso nnel
provided by the State responsible for the weapon conduct monitoring and other follow-up
actions.
In response to the re-entry of satellites with significant amounts of radioactive material, the
State responsible for the satellite notifies the IAEA of the estimated time and location of reentry and provides an analysis of the risks. The IAEA informs the potentially affected States.
These States inform the public of the limited nature of the hazard. If — following re-entry —
the area of concern can be bounded (e.g. through sightings), the public is instructed to avoid
and report possible debris and monitoring is conducted to locate radioactive debris. Ground
based monitoring is used to investigate reported possible debris or areas first identified by
airborne monitoring. Airborne monitoring is initiated, possibly through the IAEA, if a limited
area of concern has been identified.
Transport emergency
The carrier immediately takes initial life saving and first aid action without concern for the
risk associated with the presence of radioactive material. The carrier isolates the source and
notifies local emergency response services. First responders take the initial actions
appropriate for the UN number, labels and placards [16]. Typically, this involves isolating the
accident scene, getting the names of people who may have been in the area (for possible
follow-up) and requesting radiological assistance from regional or national officials. National
officials send a team to conduct monitoring and cleanup if needed.
Serious overexposure emergency
The operator should conduct an investigation to determine the cause of the overexposure, take
action to prevent further overexposures, and protect information that may be important in
investigation of the cause. National officials should promptly identify causes of the overexposures
that could contribute to similar overexposures in other States and report them to the IAEA. The
IAEA should inform other States of the facts that warrant their attention.
In a case of serious overexposure, interviews are conducted, pictures are taken and other
information needed to estimate the dose is gathered at the scene. Medical examinations and
blood tests are promptly performed to assist in estimating the dose. The IAEA may be
contacted to arrange for consultation with physicians with expertise in treating severe
overexposures. A course of treatment, based on the estimated dose received, is established in
consultation with the experts. The decision on treatment takes both the physical and
psychological suffering of the patient into consideration.
Terrorist threats or criminal activities

In a case of a terrorist or criminal threat, the party receiving the threat immediately notifies local
law enforcement, which contacts the national ministry responsible for assessing such threats. The
threat is assessed consistently with Appendix 17.
For a credible threat, an integrated response involving law enforcement and radiological response
elements will be implemented to prevent the act or to reduce its radiological, psychological and
economic impact. The response is implemented using the incident command system (ICS) under
the direction of an incident commander. In many cases teams with both law enforcement and
radiological response expertise will perform operational functions. In any case, the law
enforcement elements will be briefed on radiological and safety concerns and the radiological
elements will be briefed on law enforcement concerns (e.g. collection of evidence for nuclear and
classical forensics). The appropriate elements of the response needed to address law enforcement;
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radiological, psychological and economic concerns will be activated or deployed. The response to
radiological concerns should be similar to that for public contamination emergencies.
For credible threats, local and national officials will promptly inform the public and media of the
realistic risks posed and the action they should take. Joint press briefings are given (at a joint public
information centre) periodically with participation by the law enforcement and radiological
response organizations in order to address the public‘s concerns.
2.8.3

Threat Category V

Threat Description
Threat category V preparedness is for the area within the food restrictions planning radius 28.
The Chernobyl accident resulted in contamination exceeding the international guidance on
food restriction at more than 1000 km from the plant site. The staff of the affected (threat
category I or II) facility should have declared a general emergency (see Appendix 6) and
notified the IAEA or the affected States before the plume containing radioactive material
arrives. However, the first indication of the emergency may be the detection of airborne
contamination. For some States the entire territory could be contaminated at levels warranting
restrictions on food and agricultural products. The pattern and levels of contamination will be
very complex, varying both temporally and spatially. OILs for gross gamma dose rates from
ground deposition can be used to identify areas where locally produced food would likely be
contamination in excess of the GAL. However, laboratory analysis of food samples will be
needed to confirm concentrations warranting restriction.
Concept of Operations
The State where the emergency has occurred notifies the potentially affected States and the
IAEA of a potential trans-boundary release (general emergency). The IAEA, in accordance
with the Notification Convention also transmits the notification to potentially affected
States. Upon receiving notification of an emergency potentially affecting their State, national
officials provide instructions to the public and to farmers on measures to take to protect the
food supply. They also conduct monitoring and sampling to determine what food control
action is required. Decisions on restrictions are based on OILs determined in advance, taking
local conditions such as a limited food supply into consideration. The criteria used should be
consistent with international guidance and co-ordinated with neighbouring States. OILs for
gross gamma dose rates from ground deposition are used to identify areas that should be
restricted until laboratory analysis of food samples is conducted. Programmes developed to
deal with the longer term impact are carefully developed, according to internationally
accepted criteria, and should consider the long term sociological, psychological and
economic impact.
If a State detects significant contamination that is suspected to have originated from another
State, the national officials promptly alert the IAEA of the possibility of a transnational
emergency.
3. EMERGENCY RESPONSE PROCESS
3.1 Notification, activation, and request for assistance
Notification
The owner or operator of the facility is generally the first to become aware of a Nuclear or
radiological emergency, and is responsible to respond according to an approved (by the
NNRA) emergency plans and notify the local, regional and national authorities as applicable.
The owner or operator can ask for assistance directly from NEMA and NNRA.
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NEMA and NNRA will be notified at their offices or via emergency telephone numbers
provided o the expected first responders in an emergency, i.e. Police and Fire Services.
NEMA and NNRA will make further notifications, in accordance with pre-established
procedures. In these notifications, NEMA and NNRA will provide the agencies called with a
general assessment of the emergency including location and nature of the event, an assessment
of the severity of the problem as known, a description of NEMA and NNRA response, and nay
follow-on actions anticipated by NEMA and NNRA.
Activation
Once notified, each agency will assess the need to initiate its response based on the situation
reported. A government response will begin upon receipt of notification and consists of the
following steps depending on the circumstances of the emergency.
(1)
Alerting or activating various agency components;
(2)
Activating agency emergency response teams and deploying them to the scene;
(3)
Establishing bases of operation at the scene of the radiological emergency to assure that
the government response components are organised and consistent; and
(4)
At the national level, determining whether assistance is required and whether local or
regional authorities need additional assistance.
(5)
At the national level whether assistance is required from international organizations
such as IAEA, WHO etc.
International Co-Ordination
Although the geographic scope of the NNREP is limited to Nigeria and its territorial waters, it
is recognised that both nuclear and radiological emergencies in other countries and domestic
radiological emergencies near Nigeria international borders could require international
interfaces. In such cases, the Ministry of Foreign Affairs will work closely with other
governmental agencies concerning any international responsibilities.
Trans-boundary nuclear or radiological emergencies
In the event of a nuclear or radiological emergency outside of Nigeria that has a real or
potential impact on Nigeria, the Ministry of Foreign Affairs will co-ordinate contacts with
foreign governments except in cases where existing agreements permit direct interagency
communication. When a trans-boundary nuclear or radiological emergency comes within the
scope of the NNREP, the NNRA will be the LTA. The NNRA will keep the Ministry of
Foreign Affairs informed of all government response activities co-ordinated in accordance
with the NNREP.
Domestic nuclear or radiological emergencies with trans-boundary impact
In the event of a domestic nuclear or radiological emergency with potential trans-boundary
consequences, the Ministry of Foreign Affairs will co-ordinate all contacts with foreign
governments and agencies except where existing agreements permit direct exchange of
information. Agencies acting under such agreements should keep the Ministry of Foreign
Affairs informed of consultation with foreign counterparts at all time.
With respect to the responsibilities of the government under the Convention on Early
Notification in the Event of a Nuclear Accident, the NNRA as designated Point of Contact for
this convention should assure that an initial notification of the nuclear or radiological accident
is made to the IAEA in Vienna and they are provided with additional technical information
during the response to such an emergency. The NNRA should ensure that the Ministry of
Foreign Affairs is kept continuously informed of all such communications with the IAEA.
Request for radiological assistance
38

In the event of a nuclear or radiological emergency, which requires the activation of the
NNREP, requests for assistance from the international community are anticipated.
Arrangements already exist for making such requests, particularly with the IAEA and the
WHO. In order to facilitate obtaining such necessary assistance, NNRA should make these
requests directly in keeping with established procedures and within their area of competence.
The Ministry of Foreign Affairs be kept fully informed of all request for foreign assistance.
3.2 Emergency Management
Response to a nuclear or radiological emergency requires rapid and co-ordinated response.
Table 4 summarises immediate response actions for all cases. This can be accomplished
through facilities using the following emergency conditions:
i.
Emergency at the research reactor
ii.
Other radiological emergencies
iii.
Potential hazard reported
Notification
(a)
NNRA to determine the appropriate response to the radiological problem after being
notified of a nuclear or radiological emergency;
(b)
Notify other government agencies of the emergency, inform them of the NNRA‘s
actions and provide a general assessment of the emergency; and
(c)
Notify the Ministry of Foreign Affairs of any nuclear or radiological trans-boundary
implications.
Response
(a)
Deploy NNRA response personnel to the site, when appropriate;
(b)
If NNRA personnel are deployed, designate an NNRA official at the site of the
emergency as Radiological Assessor; he/she will manage the technical aspects of the
response to the emergency;
(c)
Establish an on-scene base of operations to oversee the technical aspects of the support
to the owner or operator, if requested, and serve as the principal government source of
information about radiological conditions; and
(d)
Keep other agencies informed of conditions and government actions on-site and
provide assessment of any of these conditions that might have significant off-site
impact and any means for mitigating the off-site consequences.
Protective action recommendations
The NNRA will assist local authorities and other government agencies, by advising them on
initial protective action and recommendations. In providing such advice, the NNRA should
use advice from other government agencies with technical expertise in non-radiological
aspects of emergency, primarily from NEMA.
The NNRA‘s responsibilities for development and presentation of protective recommendations
are to:
a) Respond to requests from regional or local authorities plus national agencies for
technical information and technical assistance.
b) Provide staff liaison representative to regional and local authorities or national
agencies to help interpret the technical aspects of the emergency on-site and its
potential or real off-site radiological consequences;
c) Review all technical recommendations made by other government agencies
exercising statutory authorities before their release to ensure that they are
consistent with other radiological recommendations;
d) Approve the release of off-site radiological monitoring data and assessments to
regional and local authorities and national agencies, plus the public;
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e) Prepare a co-ordinated government position on protective action and
recommendations, and present to appropriate regional, local and national
authorities; and
f) Assist national, regional and local authorities in implementing protective actions.
The protective actions are warranted if national intervention levels in Appendix 4 are
exceeded. Appendix 4 also contains:
i.
Total effective dose guidance for emergency workers,
ii.
Operational Intervention Levels (OILs) based on dose rate measurement from
gamma-emitting radio-nuclides.
iii.
Action levels, and
iv.
Example of initial safe distances in radiological accidents.
Monitoring and assessment
The NNRA & NAEC will have the responsibility for coordinating the radiological monitoring
and assessment assistance during the response to any nuclear radiological emergency to be
conducted by NNRA. The NNRA may establish a co-ordinated centre of monitoring and
assessment of activities to ensure the technical integrity of the environmental data, maintain
accountable database of all environmental data, provide exposure rate and projected dose
contours for the affected areas, and any other assessments requested by regional and local
authorities or other national agencies.
Role of other organisations
Organisations carrying out statutory responsibility related to radiological monitoring and
assessment during a response will co-ordinate their activities with the NNRA. An organisation
that makes its resources available does not place itself under authority of the NNRA.
Operational location
The process of co-ordinating public information will be located at the Information Services
Department at the national, state, local and Information Centres.
Responding organisations are to appoint a spokesman from each major response organisation
at a single location. The media should be informed that this centre is the primary source of
public information from the national, state and local spokesperson. This primary source of
public information would be called the Joint Information Centre (JIC).
Role of the National Emergency Management Agency
The National Emergency Management Agency will be responsible for information on the
status of the local government response and specific NEMA activities. The NEMA will
implement procedures for providing information to and for obtaining information from all
government agencies participating in the response.
Role of other participating agencies
All government agencies with an operational response role under NNREP will participate in
the joint information co-ordination system. Individual agencies should disseminate emergency
information in their respective areas of responsibility to the JIC. Each agency will provide
information on the status of its response and on technical information that it has developed or
possesses.
Stages of the government response
The government response begins with the notification of an emergency or potential
emergency, State and Local authorities will take initial actions with NNRA emergency
response liaison officers. When the circumstances warrant, government agencies at the
national level will activities and deploy additional resources to the scene. As the situation
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comes under control, the various government agencies will deactivate their response to the
radiological accident.
Table 5

Summary of immediate response actions.

Emergency conditions
Emergency at research
reactor
Decreased level of safety
or unknown events that
warrant
increased
readiness or assessment

Other emergencies
Accident that can result
in significant exposure on
site only, there is no risk
of a significant release ofsite.

Emergency conditions

Potential
reported

Immediate response actions
Emergency Category III
On-Site
 Notify off-site officials
 Activate appropriate part of response
 Take actions to mitigate the accident
and provide assistance to control
room
Off-Site
 Increased readiness
 Integrated Information for the public
On-Site
 Take life saving actions
 Notify off-site officials
 Evacuate non-essential personnel and
account for others
 Provide radiation protection to on-site
personnel and send overexposed
personnel for treatment
 Take actions to mitigate the accident
and provide technical assistance to
control room
Off-Site
 Provide fire, police or medical
support if requested

Immediate Response Actions
Emergency Category III

hazard Not Applicable

Emergency Category IV

Not Applicable

Facility, user or shipper
 Notify off-site officials
 Provide assistance to offsite officials
 Locate or isolate the
source.

Off-Site
 Provide fire, police or
medical support
 Assist in recovering or
controlling the source

Emergency Category IV
First responders
 Take live saving actions
 Isolate location
 Locate
additional
locations and victims
 Call for national official
advice and monitoring.
National officials
 Provide immediate advice
by phone
 Provide monitoring to
location
 Satellite re-entry; if the
area can be localised
provide instructions to the
public
and
conduct
monitoring

Procedure for request of an IAEA radiological assistance is outlined in Appendix.
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3.3

Performing Mitigation

NEMA and NNRA shall make arrangements with CERT and NIRPR to provide expertise and
services in radiation protection to local officials and first responders. The NNRA shall make
arrangements for on-call advice and for dispatching to the scene of the event an emergency
team including radiation specialists who are capable of assessing threats involving radioactive
or fissile material, assessing radiological conditions, mitigating the radiological
consequences and managing the dose of responders. Arrange to determine when additional
assistance is necessary for dealing with the radiological aspects of the event and how to
obtain such assistance. Also, provide first responders with information that is in compliance
with international standards on the immediate response to events concerning transport and
suspected illicit trafficking involving radioactive material. CERT and NIRPR are expected to
provide responders with information on the immediate response to transport and suspected
illicit trafficking and other emergencies involving uncontrolled radioactive material
The operators of a practice shall receive basic instruction for mitigating the potential
consequences of emergencies and protecting workers and the public in the vicinity. The
instruction should be designed for use by operator, carrier and first responders and set out the
immediate response actions. It should be based on the visual information that would be
available at the emergency scene. The operator or carrier should make all efforts, even if
incapacitated, to ensure that the instruction reaches the first responders
The operators of a practice using a dangerous source (such as practices in industrial
radiography or radiotherapy) shall respond to emergencies involving the source so as to
mitigate any consequences. Ensure the response includes prompt access to a radiological
assessor or radiation protection officer trained and qualified to assess radiological emergencies and to
mitigate any consequences
Access to shielding, tools and instruments needed during an emergency will be made
available to ensure return of the source to a safe and stable condition. The radiological
assessor or radiation protection officer should be trained and qualified to conduct radiological
surveys, perform contamination control, assess doses, support emergency response actions and
initiate retrieval or cleanup actions consistent with the procedure stated in the Appendix 7 of
this document.
3.4

Taking urgent protective action

The likelihood for a large release is not possible because of the non-existent of a category I or
II emergency facilities in the country. This document therefore does not make arrangements in
respect to providing support to local officials taking urgent protective actions as it is not
applicable for now.
3.5

Providing warnings and instructions to the public

For a radiological emergency involving possible public exposure, NEMA should provide the
public with the following advice:
- those who left the scene without being assessed or instructed as to further actions
should be instructed: not to smoke, eat, , drink, or place their hands near their mouth
until they have washed their hands; to shower and change their clothes if possible and
place their clothes in a plastic bag and keep them; and to go to the specified place to be
assed and be given instructions;
- Anyone who transported victim(s) must go to the specified place for individual
monitoring and monitoring of vehicles.
If an airborne radioactive release is suspected, NNRA should ensure that people within about
400m of the site of emergency are advised as follows:
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-

to remain indoors during the release
not to consume any food or water that may have been contaminated (e.g. vegetable
grown outside or rain water) until monitoring of food has been performed
- that an announcement of results will follow
- to make sure that children do not play on the ground
- to wash hands before eating
- to avoid dusty areas or activities that will create dust
- not to be concerned about those evacuated (it is not dangerous to be near them)
- not to go to the scene to volunteer to help – if assistance is needed, announcement will
be made
if a dangerous source is lost or stolen the NNRA should provide to the public (as appropriate)
with the following information





-

-

time and location of loss of control over the source
The governmental organization leading the response
The details of the request for help in finding this dangerous item
A description and if possible illustration or drawing of the item
Advice that:
the item is very dangerous and if found should not be touched, and everyone should be
kept at least 10 meters away from it
any person who think that that they may have been the item should immediately report
to: Director-General/CEO, Nigerian Nuclear Regulatory Authority, Plot 564/565
Airport Road, Central Area, Abuja, Tel: 096701153 or Emergency Contact Nos
08036097137
Any person who have touched or been near the item should contact the nearest
university teaching hospital

The NNRA should alert medical practitioners to the possibility that patients may present
themselves with symptoms of radiation exposure (e.g. burns with no apparent cause, i.e. the
person does not remember being burned). The NNRA should also should also alert scrap metal
dealers
3.6
Protecting Emergency Workers
Emergency workers are taken to be any member of the response team including any regulatory
personnel. Personal protection guidance is given in three areas: general instructions, thyroid
protection and as emergency worker turn back guidance. This guidance is prepared in the form
of response cards by NEMA and NNRA and distributed to first responders. In addition,
Response Cards in Section D of the EPR First Responders manual 2006 should be produced by
NEMA and NNRA and distributed to first responders. A programme of training for first
responders should be developed by CERT and NIRPR.
General Instructions to Emergency Workers
 ALWAYS be aware of the hazards that you may encounter in the field and take the
necessary precautions.
 NEVER attempt any field activities without the appropriate safety equipment. Always
know how to use it.
 All activities SHALL BE conducted so that exposures are maintained as low as
reasonably achievable.
 BE AWARE of turn back levels. Emergency worker turn back doses are to serve as
guidance and not limits. Judgement must be used in their application.
 DO NOT linger in areas where the dose rate is 1mSv/h or greater.
 BE CAUTIOUS proceeding to areas where the dose rate is greater than 10mSv/h.
 You SHALL NOT proceed to areas in which the dose rates exceed 100 mSv/h unless
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otherwise directed by the radiological assessor.
USE time, distance and shielding to protect yourself.
PRE-PLAN entry into high dose rate areas in conjunction with your supervisor.
DO NOT take unnecessary risks. DO NOT eat, drink, or smoke in any contaminated
areas.
WHEN in doubt seek advice from your team leader or coordinator.

3.7 Providing medical assistance and mitigating the non-radiological consequences
Nuclear and radiological emergencies occurring that warrant taking immediate action to treat
and to identify those who should receive long term medical follow-up. Many emergencies
resulting from lost or uncontrolled radioactive sources are first discovered through reports by
physicians who have observed medical symptoms that they suspect to be radiation induced
injuries. Local physicians are inexperienced in the diagnosis of radiation induced injuries.
There have been several emergencies in which people suffering from radiation induced injuries
made several visits to medical professional before radiation exposure was suspected. In each of
these cases, other information (e.g. that the patient remembered seeing the radiation trefoil
symbol) prompted doctors to consider radiation exposure as a possible cause of the symptoms.
Therefore, National Universities Commission should ensure that use of ionizing radiation,
health effects radiation protection and safety are introduced into the curriculum of Nigerian
Universities Medical Schools and related disciplines so that both general practitioners are
made aware of the medical symptoms of radiation exposure and radiation safety and protection
issues and of the appropriate notification procedure and other immediate actions warranted if a
nuclear or radiological emergency is suspected.
Experience from other countries also shows that emergencies that result in a wide range of
radiation induced injuries and personal contamination requiring specialized treatment are
possible are possible in any country and that local medical practitioners and hospitals may not
have a good understanding of how to treat overexposed or contaminated patients. Medical
personnel without training in radiological response have in some cases been reluctant to treat
potentially contaminated victims for fear of contaminating themselves. There are only a few
medical centres around the world with significant experience in the diagnosis and specialized
treatment of radiation induced injuries. In this regard, a specialized training will be required for
our doctors because radiation induced injuries have been effectively treated in national
hospitals in cases which doctors benefited from international consultation with specialists.
In emergencies involving actual or possible personal contamination (e.g. a terrorist attack),
local hospitals may be confronted with individuals seeking treatment, many of whom may
have traveled individually to nearby medical facilities. Such individuals would most probably
not have been monitored for contamination and the medical staff would not know the kind of
contamination (if any) to which they had been exposed. The hospitals would therefore need to
implement procedures that are appropriate for all possible types of contamination (by
radiological, chemical or biological agents)
Consequent upon the above, the National Hospital Abuja, University of Port Harcout Teaching
Hospital, University College Hospital, Ibadan, University of Maduguri Teaching Hospital,
Maiduguri, Ahmadu Bello University Teaching Hospital, Zaria, University of Nigeria
Teaching Hospital, Enugu should make arrangements to treat people who have been exposed
or contaminated. These arrangements should include:
 Arrangements to provide advice and expertise to local hospitals
 Guidelines for local medical facilities on the response to possible emergencies,
involving all possible types of contamination ( by radiological, chemical or biological
agents)
 National and international arrangements to provide highly specialized treatment for
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exposed people, which include arrangements to consult specialists with significant
experience in the diagnosis and specialized treatment of radiation induced injuries (this
could be the use of specialized drug such as ‗Prussian blue‘ (iron (III)-hexacyanoferrate
(II)) and chelating agents). Such consultations could be obtained under the Assistance
Convention through the IAEA or WHO)
It is possible that during nuclear or radiological emergency individuals might receive radiation
doses that lead to high individual risks incurring radiation induced cancers. It is also possible
though unlikely that there may be a detectable increase in the incidence of cancers among the
exposed population group owing to the extra radiation induced cases. However, in past
emergencies there were no pre-established criteria for determining who should receive long
term medical follow-up with the purpose of detecting the disease early, and hence treating it
more effectively. Furthermore, criteria established after emergencies were often set at a low
level of received dose or were not based on radiation dose criteria at all. This led to the
designation of groups for follow-up in which it was impossible to detect any increase due to
extra radiation induced cases in the incidence of cancers because of the inherent limitations on
epidemiological studies given the relatively small effects. This resulted in an exaggerated
perception of radiation risks on the part of the public and consequently in an unjustified and
inefficient use of resources. In this regard, The Federal Ministry of Health should make
arrangements for the identification, tracking of long term health monitoring and treatment of
people in those groups that are at risk of sustaining detectable increases in the incidence of
cancers (and other health effects) as a result of radiation exposure due to a nuclear or
radiological emergency. Inclusion of people in a long term monitoring programme should be
on the basis of criteria that provide an opportunity to detect an increase in the incidences of
cancers among the exposed population group due to radiation induced cases and to treat more
effectively and at an early stage.
Emergencies resulting in severe deterministic effects among on-site personnel and on-site
responders have been postulated or have occurred in facilities in threat categories I, II and III.
Consequently, Facilities in Category III will be required by the NNRA as part of the licensing
process to make arrangements to treat a limited number of contaminated or overexposed
workers including arrangements for first aid, the estimation of doses, medical transport and the
initial medical treatment of contaminated or highly exposed individuals in local medical
facilities. These arrangements should include capabilities:
 To admit a limited number of personnel from these facilities
 To treat and decontaminate exposed or contaminated patients
 To identify persons needing specialized treatment following radiation exposures;
 To control the spread of contamination and to prepare patients for transport to a referral
hospital that can treat persons having received severe overexposures
3.8
Assessing the initial phase
Some emergencies will not require full-scale response and a response at the state or national
level might proceed only through notification. Responding organisation will provide the
NEMA the following information:
a)
The name and location of a designated organisation contact;
b)
The telephone number at which personnel can be contacted at headquarters or at the
scene; and
c)
The name of the primary official to be deployed to the scene, an estimated time of
arrival and location at the emergency site.
NNRA, NEMA and responsible state and local authorities will keep each other informed of the
status of the response efforts. NEMA, NNRA, Police, State Security Service and Fire Services
will work together at the scene to ensure that each has an accurate understanding of the total
situation throughout the emergency.
3.9

Keeping the Public Informed (Media relations)
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This plan is predicated on the premise that public information co-ordination is most effective
when national, local or state and other relevant information source participate jointly. This
plan refers to the process of collecting, co-ordinating and disseminating public information in
emergencies as the Joint information Co-ordination System. The term ‗System‘ refers
collectively to the personnel, facilities, equipment, and procedures, where systematically link
together all public information officers and other sources from the national, local, regional
authorities, and to the extent possible, from the private sector.
Communication with the media and the public is an essential part of emergency response
preparedness plans. Experience has shown that failure to have adequate arrangements in place
and the commitment of resources at the time of the emergency can seriously hinder actions to
bring the emergency under control, the implementation of longer term restorative measures
and the credibility of the Authorities.
The purpose of linking these information sources, ideally to one primary location, is to provide
a mechanism for sharing data and information so that each response agency knows what the
other agencies are telling the media. Co-ordination means that the principal parties should be
notified of the content of information to be released to ensure its consistency with the total
information available.
The key objectives are:
(i.)

To make the public aware of the situation; what has happened, the
consequences for them and the actions being planned.
(ii.)
To prevent rumour and conflicting information; in the absence of authoritative
coherent information rumour will fill the vacuum and counteracting this will
take considerably more effort than effective communication in the first place.
(iii.) To maintain the credibility of the Authorities and other organizations involved
in the emergency.
(iv.) To allow those who are operationally dealing with the emergency to concentrate
on that function.
(v.)
To reduce the psychological impact.
(vi)
Compile information about status of the emergency, response actions, and
instructions for the affected population;
(vii) Co-ordinate all information from various sources with the other national, local,
regional and non-governmental response organisations;
(viii) Provide a system whereby various sources can work co-operatively, yet
maintain their independence in disseminating information;
(ix)
Disseminating timely, consistent and accurate information to the public and the
news media; and
(x)
Establish co-ordinated arrangements for dealing with rumours and citizen
inquire
WHEN and WHAT FORM
If you leave everything until an accident actually happens, you will not be able to provide
effective communication, the response will be reactive rather than proactive and positive; and
as a consequence credibility will be dented.
(a)
General information leaflets should be prepared by the NNRA and NEMA as
part of emergency preparedness; these should cover general terms and units
used, emergency arrangements and putting risks in perspective.
(b)
Background information on radiation uses and emergency plans should be
produced as Media briefing material; this can be used in the first few hours
when facts on the accident may be limited.
In preparing these and other communications the target audience should be taken into account.
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For small scale accidents it may be restricted to the workforce and possibly their families,
whilst for large scale accidents it will be the public in general, although there will be groups
who are particularly affected and may need to be addressed separately. Communication will
obviously be maintained throughout the emergency and may be necessary for some time after:
this will be particularly so in the restorative phase after an accident with widespread
consequences. There will also be a need to communicate what is being done to prevent reoccurrence of such incidents. For large scale accidents it may be necessary to produce leaflets
and other documents targeted at the public and specifically on the circumstances and
consequences of the accident. The media have production deadlines to meet for newspapers,
radio and television:
i.
Be aware of these and try to gear Media briefings to meet these needs.
ii.
Be predictable and reliable in when information is going to be provided.
For large scale accidents the public will get much of their information from the media,
however, there is likely to be a significant number of people who want information specific to
their circumstances and may well require reassurance. Experience from previous accidents
such as the one in Goiânia, Brazil indicate that significant resources may have to be committed
to meeting this need, and may need to include:
(a)
―hot lines‖ for people to telephone;
(b)
meetings with interested groups;
(c)
with the increasing access to the Internet, placing material on a dedicated Web
site may help.
HOW
Where possible communication with the media and at public meetings should be through a
Spokesperson authorised by the organizations concerned. For a small accident this may be
limited to a Spokesperson for the site where the accident occurred. As the scale of the accident
increases other organizations and government agencies will become involved. It is essential for
communications to the media and the public to be coherent and consistent and not send
conflicting facts or information. To achieve this the various organizations need to cooperate:
the mechanism for this should be part of the emergency preparedness arrangements. The
manner in which communications are delivered at interviews and public meeting is crucial to
the confidence people will have in the messages given
3.10

Taking agriculture, ingestion and longer term counter measure

Agricultural countermeasures and longer term protective actions are counter measures and
protective actions that do not need to be implemented promptly, and include:
- Relocation
- Longer term agricultural countermeasures and remedial actions
- Longer term countermeasures relating to international trade
- Medical follow- up
- Decontamination of areas and their return to normal use
These actions are intended to avert doses delivered over a long periods (months to years) or to
anticipate and detect medical conditions that may only appear years later.
Consequently, taking agriculture, ingestion and longer term counter measure should be in place
for all activities in threat category V and also necessary as a result of a major release of
radioactive material from a facility in threat category I and II which are not in place in Nigeria.
However, in the event of a nuclear or radiological emergency (or in the event of reports of such
an emergency) that may have or that may be perceived to have an impact on trade, NAFDAC
should take measures immediately to ensure that goods in trade meet international standards
(CODEX ALIMENTARIUS). The exemption levels and clearance levels should be used as a
basis for protecting international trade after an emergency.
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3.11

Conducting recovery operation

Recovery planning will generally not take place until after the initiating conditions of the
emergency have stabilised and immediate actions to protect the public health and safety and
property have been accomplished.
The NEMA and NNRA will co-ordinate he activity f national, state and local agencies
involved in decontaminating the affected area and controlling the radioactive material. The
NNRA will develop technical recommendations and other government agencies should
provide expertise in particular areas and assist NNRA in the development of recommendations.
Each organisation will discontinue response when it is determined that their assistance is no
longer required or when its statutory responsibilities have been fulfilled. Prior to discontinuing
its response operation, each agency will discuss its intent to do so with the NNRA and NEMA.
Organisations providing radiological monitoring and assessment assistance will discuss
discontinuing with the NEMA and NNRA.
The radiological monitoring and assessment activities will be terminated when the NEMA,
after consultation with the NNRA, state and officials determines that there is no longer a threat
to the public health and safety or to the environment.
The NNRA will consult with the NEMA and determine when the information co-ordination
operations at the JIC should be terminated. This will occur normally at a time when the rate of
information generated has decreased to the point where it can be handled through the normal
day-to-day co-ordination process. The NNRA through NEMA will inform the other
participants of the intention to deactivate information co-ordination operations at the JIC and
recovery from the radiological emergency.
3.12

Financing operation

The cost of each government agency‘s participation in support of the NNREP is the
responsibility of that agency, unless other agreements exist. Each agency should ensure that
budgetary provisions are made for participation in EPR. The resources of the government
agencies will be made available during radiological assistance operations, subject to prior
commitments to fulfil other essential statutory and operational requirements. Agencies
committing resources under this plan do so with the understanding that the duration of the
commitment will depend on the nature of the emergency and the local and state resources
available. However, a government agency may request for assistance related to this plan to
National Emergency Management Agency (NEMA).

3.13

Maintaining records and management of data

NEMA and NNRA should ensure that relevant information are recorded and retained in hard
and electronic form for use during the emergency, in post emergency evaluations and for long
term health monitoring and follow-up of emergency workers and members of the public who
may be affected. Record of the full names, dates of birth and general location and activities at
the time of possible exposure of individuals who may have been exposed sufficiently to
warrant long term medical monitoring should be maintained. Responding organizations
identified under this plan are responsible for ensuring that records of activities related to their
participation are kept.and maintained.
4.0

EMERGENCY PREPAREDNESS PROCESS
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Emergency preparedness process includes the arrangements used to perform preparedness
functions which are needed to develop and maintain capability to respond to an emergency.
Response organizations that will be responsible for all or part of the performance of these
functions are identified.
4.1
Authority and responsibilities
In Nigeria, NEMA is identified as the national coordinating authority. The functions of NEMA
include ensuring that responsibilities are assigned, resolve differences and preclude
incompatible arrangements between the various participating organizaions. NEMA is also
responsible for coordinating the response preparations for all the national level organizations
with roles in preparation for, or response to, radiation emergencies, conventional
emergencies or criminal activities (e.g. terrorist attacks or threats.).
4.2
Organization
In accordance with the response organization shown in Fig. 2 and 3 and the concepts of
operations in paragraph 2.8, each participating organization is expected to assign a team or a
group with adequate number of personnel to enable it perform the needed functions specified
in this plan for it and meet the response time objectives specified in Appendix …. Personnel
should be assigned according to their ability to perform under stressful and difficult conditions
present during an emergency in addition to their technical abilities or normal responsibilities.
Sufficient qualified personnel should be available at all times to ensure that appropriate
positions can be promptly staffed following the declaration and notification of a radiation
emergency (Appendix 6)
NEMA should make arrangements to expand the response organization during an emergency.
This could include procedures for recruiting personnel from NIRPR Ibadan and CERT that
have experience in radiation protection and use of those viewed by population as life savers
e.g. fire service. True volunteers who are fully aware of the risks rather than conscripts could
be used also. They should be provided with protection from personnel liability and provision
for long term support if injured
4.3
Coordination
NEMA should ensure that planning is continually coordinated with other planning efforts at
the national, state and local level. This should include coordination with the planning for
response to conventional emergencies and criminal activities and provision to ensure that intercompatibility (e.g. communication frequencies), concept (command and control), and methods
(e.g. monitoring) are maintained where appropriate.
For the purpose of this plan, NEMA is the national Coordinating Authority and is responsible
for maintaining the plan. However, a National Emergency Preparedness Committee
comprising of NEMA, NNRA and CERT is constituted in order to:
(1)

ensure that the functions and responsibilities of operators and other response
organizations are clearly assigned and understood by all concerned;

(2)

ensure that the responsibilities for preparedness and response to a radiation emergency
are clearly allocated;

(3) resolve differences and incompatible arrangements between the various participating
parties;
(4)

co-ordinate the assessment of the threats within Nigeria

(5)

develop an integrated national radiation emergency plan (NREP);

(6)

co-ordinate the development of plans and procedures within and between each level
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(national, local and operator);
(7)

guide the planning process outlined in the following sections;

(8)

ensure that a review is conducted periodically in order to identify any new practice or
event that could necessitate an emergency response;

4.4
Plans and procedures
NEMA is responsible for the production, distribution, and maintenance of the NNREP and
supporting procedures and documents and meetings/workshops in connection with the
NNREP.
4.5
Logistics support and facilities
NEMA should ensure the availability of the logistical support and facilities (see Appendix vv)
needed to execute the plan. However, participating organizations are expected to provide to
NEMA a list of their resources to be available for use during a nuclear and/ or radiological
emergency.
4.6
Training
Training for nuclear and radiological emergencies represents a part of general training required
for the emergency staff by the National Emergency Management Agency Act 12 of 1999.
Overall responsibility of ensuring compliance with training requirements rests with NEMA.
Responsibility for training lies on each agency addressed in this plan. However, NNRA, CERT
and NIRPR are responsible for developing a programme that provides training identified for
each position in the radiological emergency organisation. A set of training materials developed
by IAEA may be used. A system will be developed (e.g. tests, evaluation, etc.) to ensure that
appropriate proficiency levels have been achieved and maintained by members of the
emergency response organisation.
4.7
Exercises
Nuclear and Radiological emergency response exercises are a powerful tool for verifying and
improving the quality of emergency response arrangements. The objectives of an exercise are:
i.
ii.
iii.

To validate the plan and procedures and to test performance,
To provide an opportunity for training in a realistic situation, and
To explore and test new concepts and ideas for emergency arrangements

An exercise programme will be developed by the Emergency Preparedness Committee to
ensure that, over five years, all-important objectives of the plan and all organisational
interfaces are exercised.
Lessons learned from training, drills and exercises will be recorded by the Committee and
corrective actions will be taken accordingly.

4.8
Quality Assurance and programme maintenance
NEMA should ensure that a high degree of availability and reliability of all personnel, training,
supplies, equipment, communication systems and facilities necessary to perform the functions
specified in the plan and the arrangements to maintain, review and update the plan, procedures
and other arrangements and to incorporate lessons learned from research, operating experience
(such as response to emergencies) and emergency drills and exercises
A regular quality assurance review of the plans and the procedures will be conducted each
year. Lessons learned from accidents around the world and drilling and exercises will be taken
into account.
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Reviewing and updating all contact information (phone numbers, addresses, etc.) will be
performed quarterly.
Critical deficiencies to the plans and procedures will be corrected within a month.
Improvements and modifications that are not critical will be made within 12 months. Major
review and revision of this plan and all supporting plans and procedures will be performed
once in every five (5) years.
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APPENDIX 1
(DISTRIBUTION LIST)
The distribution of NNREP is under control. Only the person (organizations) from this
distribution list below get the copy of NNREP and any changes to the plan that may follow.
S/N
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

RECEIVER (Full Name)

Organisation

Address
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APPENDIX 2
(ALLOCATION OF CRITICAL TASKS AND LIST OF ABBREVIATIONS)
CRITICAL TASK
Co-ordinate the national planning
Co-ordinate the state and local planning
Co-ordinate the facility planning
Classify the emergency at the facility and make initial offsite notification
Receive the initial notification of an accident
Provide advice and assistance to local responders (on
potential radiological hazards)
Receive notifications from IAEA or other countries of
potential trans-boundary impacts
Request assistance from IAEA, WHO or other international
organisations
Activate the emergency organisation
Mitigate the accident at its source
Conduct prompt environmental monitoring
Assess the facility conditions and relevant data and provide
technical advice to the protective action decision maker.
Assess the radiological conditions and provide technical
advice to the protective action decision maker
Inform the public of protective actions to take
Provide radiation protection support personnel and
equipment for the operations in the affected area
Approve abnormal emergency worker doses
Provide emergency medical treatment of contaminated
and/or injured individuals
Provide dosimetry services, including the analysis of
bioassay samples
Co-ordinate media and public information (act as
spokes[person)
Conduct environmental monitoring and sampling
programme
Provide fire fighting assistance to accident scene
Provide police assistance
Provide medical assistance

RESPONSIBLE ORGANISATION
NEMA
NEMA
Appointed person in a facility
Facility Manager
NEMA and NNRA
NNRA
NNRA
NNRA and Ministry of Foreign Affairs
NEMA and NNRA
Facility Manager
CERT; CERD and NIRP
CERT and NNRA
CERT and NNRA
Information Services Department
CERT, CERD, NIRP
NNRA
University Teachings Hospitals
CERT and HOSPITALS
Information Services Department
NNRA/CERT/CERD
Fire Service
Nigeria Police
Federal Ministry of Health
University Teaching Hospitals

through

LIST OF ABBREVIATIONS
NEMA
National Emergency Management Agency
NNRA Nigerian Nuclear Regulatory Authority
NAEC National Atomic Energy Commission
CERT
Center for Energy Research & Training
CERD Center for Energy Research & Development
NNREP
National Nuclear and Radiological Emergency Plan
LTA
Lead Technical Agency
IAEA
International Atomic Energy Agency, Vienna, Austria
NESREA
National Environmental Standard and Regulatory Enforcement Agency
NNRI
National Nuclear Research Institute
JIC
Joint Information Centre
FEPA
Federal Environmental Protection Agency
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MSD
ISD
OIL
WHO

Meteorological Services Department
Information Service Department
Operational Intervention Levels
World Health Organisation
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APPENDIX 3
(GENERIC INTERVENTION AND ACTION LEVELS)
The following three tables (A3-I, II, III) provide the generic intervention and action levels
from the international guidance.
TABLE A3-I. RECOMMENDED GENERIC INTERVENTION LEVELS FOR URGENT
PROTECTIVE ACTIONS
Protective action

Generic intervention level33, 34

Sheltering

10 mSv35

Evacuation

50 mSv36

Iodine prophylaxis

100 mGy37

A joint IAEA/WHO technical committee meeting (TCM) 38 reviewed the guidelines issued
in the International Basic Safety Standards for Protection against Ionizing Radiation and for
the Safety of Radiation Sources (Basic Safety Standards, BSS) for intervention in emergency
situations involving exposure39, the intervention level for iodine prophylaxis, long term iodine
prophylaxis to reduce the uptake of radioiodine from contaminated food40, planning, and
distribution strategies for iodine prophylaxis41.
With regard to the intervention level for iodine prophylaxis (the administration of stable
iodine to reduce the uptake of radioiodine) in a nuclear emergency, the TCM advised the IAEA
and the WHO secretariats to consider amendments to the Basic Safety Standards42 that reflect
the following consensus:
(1) The administration of stable iodine to the public is an effective early measure for the
protection of the thyroid to prevent deterministic effects and to minimize stochastic
effects for persons of any age. However, it is primarily intended for the protection of
children and the embryo/foetus.
(2) The current generic optimized intervention level for the iodine prophylaxis of 100 mGy
provides an operational basis for prompt decision-making and efficient application in
the event of a nuclear or radiological emergency. However, as there are strong
indications of age dependence at risk of induction of thyroid cancer by radioiodine, the
administration of stable iodine at significantly lower levels of dose to the thyroid may
be recommended in order to take into account the higher sensitivity to radioiodine of
children and the embryo/foetus.
(3) This advice is proffered to serve as a basis for planning, which should be optimized to
take into account practical, operational, social and economic considerations; other
protective actions to reduce the intake of radioiodine such as sheltering and control of
food supplies should also be considered.
These levels are of avertable dose, i.e. the action should be taken if the dose that can be averted by the action, taking into
account the loss of effectiveness due to any delays or for other practical reasons, is greater than the figure given.
34 The levels in all cases refer to the average over suitably chosen samples of the population, not to the most exposed
individuals. However, projected doses to groups of individuals with higher exposures should be kept below the thresholds for
deterministic effects (see Appendix 2).
35 Sheltering is not recommended for longer than two days. Authorities may wish to recommend sheltering at lower
intervention levels for shorter periods or so as to facilitate further protective actions, e.g. evacuation.
36 Evacuation is not recommended for a period of longer than one week. Authorities may wish to initiate evacuation at lower
intervention levels, for shorter periods and also where evacuation can be carried out quickly and easily, e.g. for small groups
of people. Higher intervention levels may be appropriate in situations in which evacuation would be difficult, e.g. for large
population groups or with inadequate transport.
33
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Avertable committed absorbed dose to the thyroid due to radioiodine. For practical reasons, one intervention level is
recommended for all age groups.
38 17-19 September 2001 at the IAEA in Vienna.
39 With regard to the action level of dose for acute thyroid exposure (see Table IV-1 of the BSS [3]), the TCM advised the
IAEA and WHO secretariats to re-examine the action level with a view to lowering it.
40 With regard to long term iodine prophylaxis as a possible protective action against the ingestion of food contaminated with
radioiodine, the TCM advised the IAEA and WHO Secretariats to consider amending the BSS to reflect the following: (a)
that iodine prophylaxis is intended primarily as a protective action against inhalation and that it is therefore primarily a short
term measure (up to a few days); (b) that iodine prophylaxis should only be used to reduce the uptake of ingested radioiodine
if it is impossible to provide supplies of uncontaminated food, especially for children and particularly in relation to milk; and
that, even if this is the case, iodine prophylaxis is intended for relatively short periods of time, since efforts should be made to
provide supplies of uncontaminated food as soon as possible.
41 With regard to planning, distribution zones and distribution strategies, the TCM advised the IAEA and WHO secretariats to
consider amending the BSS to emphasize the need for considering the early administration of stable iodine in a nuclear
emergency in conjunction with other possible protective actions such as evacuation. This would imply the possible need for
the predistribution of stable iodine in certain areas and rapid distribution strategies for other areas.
37

This advice to the IAEA and WHO secretariats, which is presented here for information, will
only become a requirement if established as such in an IAEA safety standard and agreed to by
co-sponsoring organizations of the Basic Safety Standards. Nevertheless, relevant operating
and response organizations with responsibilities for the formulation of emergency plans may
wish to take it into consideration, particularly the need to give priority to the protection of
children, newborn babies and the embryo/foetus.
TABLE
A3
-II.
RECOMMENDED
GENERIC
INTERVENTION
FOR TEMPORARY RELOCATION AND PERMANENT RESETTLEMENT [2]
Protective action

LEVELS

Generic intervention level43
Initiate at 30 mSv in 30 days 44

Temporary relocation

Terminate at 10 mSv in 30 days45

Permanent resettlement

1 Sv in lifetime

In revising the Basic Safety Standards [3] and related Safety Guides, the IAEA and co-sponsoring organizations will need
to take account of all the recommendations of the joint IAEA/WHO technical committee meeting to the IAEA and the WHO
Secretariats.
43
The avertable dose applies to an average population being considered for temporary relocation.
44 If the dose accumulated in a month is not expected to fall below this level in a year or two, permanent resettlement should
be considered.
45 Provided the total life time dose to any member of the population will be less than 1 Sv.
42

The levels shown in Table A3-III apply to situations where alternative food supplies are
readily available. Where food supplies are scarce, higher levels can apply. The levels are for food
prepared for consumption, and would be unnecessarily restrictive if applied to dried or
concentrated food prior to dilution or reconstitution. For practical reasons, the criteria for
separate radionuclide groups should be applied independently to the sum of the activities of
the radionuclides in each group.
Classes of food that are consumed in small quantities (e.g. less than 10 kg per person per
year), such as spices, which represent a very small fraction of the total diet and would make
very small additions to individual exposures, may have action levels ten times higher than
those for major foodstuffs. The table is based on, and consistent with, the Codex Alimentarius
Commission's guideline levels for radionuclides in food moving in international trade
following accidental contamination (Joint FAO/WHO Food Standards Programme, Codex
Alimentarius Commission, Codex Alimentarius, Volume 1 (1991) Section 6.1, ‗Levels for
Radionuclides‘), but it is limited to the nuclides usually considered relevant to emergency
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exposure situations.
TABLE A3-III. GENERIC ACTION LEVELS FOR FOODSTUFFS46
kBq/kg
Radionuclides in foods destined for general consumption
Cs-134, Cs-137, I-131, Ru-103, Ru-106, Sr-89

1

Sr-90

0.1

Am-241, Pu-238, Pu-239, Pu-240, Pu-242

0.01
kBq/kg

Radionuclides in milk, infant foods and
drinking water
Cs-134, Cs-137, Ru-103, Ru-106, Sr-89

1

I-131, Sr-90

0.1

Am-241, Pu-238, Pu-239, Pu-240, Pu-242

0.001
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APPENDIX 4
(ACTION LEVELS FOR INTERVENTION UNDER ANY CIRCUMSTANCES)

Table A4-I provides the action levels at which intervention is expected to be undertaken under
any circumstances to prevent absorbed dose from low LET radiation.
Intervention is expected to be undertaken under any circumstances to prevent 25 Gy
absorbed dose to the lung delivered over 1 year from inhalation of high LET radiation 47.
TABLE A4-I. ACTION LEVEL OF DOSE FOR ACUTE EXPOSURE TO LOW
LET RADIATION.

Organ or tissue

Action level of dose: Projected
absorbed dose from low LET
radiation to the organ or tissue in
less than 2 days
[Gy]

Whole body (bone marrow)

148

Lung

6

Skin

3

Thyroid

5

Lens of the eye

2

Gonads

3

Foetus

0.1

47 This

exception is not derived from the Refs. [2, 3 or 4] but for inhalation of high LET emitters (e.g. alpha emitters) it is an
estimate of the threshold for development of severe deterministic health effects [46]. Also see discussion in Annex I.
48 Vomiting could occur in radiosensitive individuals in the first day after exposure for doses above 0.5 Gy.
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APPENDIX 5
(EMERGENCY WORKER GUIDANCE LEVELS)
Emergency workers should not be exposed to doses in excess of those listed in Table A4-I
except where noted. Operational levels based on these guidance levels should be developed as
for use during an emergency.
TABLE A5-I. EMERGENCY WORKER DOSE GUIDANCE LEVELS49
Tasks
Life saving actions, such as:
1. rescue from immediate threats to life; and
2. prevention or mitigation of conditions resulting in a general emergency in
a threat category I
facility.

Level50 [mSv]

>50051,52

Potential life saving actions, such as:
1. implementation of urgent protective actions on site for a threat category I,
II or III facility;
2. prevention or mitigation of conditions (e.g. fires) that potentially endanger
lives;
3. environmental monitoring of populated areas in the emergency zones
to identify where urgent protective actions are needed; and
4. implementation of urgent protective actions off the site for a threat
category I or II facility.
Actions to prevent the development of catastrophic conditions, such
as prevention or mitigation of conditions resulting in an alert or higher class
of emergency in threat category II or III facility; or alert or site area
emergency in a threat category I facility.

50051

Actions to prevent serious injury, such as:
1. rescue from potential threats of serious injury;
2. immediate treatment of serious injuries; and
3. decontamination of people.
Actions to avert a large collective dose, such as:
1. environmental monitoring of populated areas to identify where
protective actions or food
restrictions may be needed; and
2. implementation of protective actions and food restrictions off site.

100

50
Other emergency phase intervention, such as:
1. longer term treatment of exposed and contaminated individuals;
2. sample collection and analysis;
3. short term recovery operations;
4. localized decontamination; and
5. keeping the public informed.

Recovery operations, such as:
1. repairs to the facility not related to safety;
2. large scale decontamination;
3. waste disposal; and
4. long term medical management.

Occupational exposure
guidance (50 mSv in a
single year)53
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Once the emergency phase has ended, workers shall be subject to the full system of detailed
requirements for occupational exposure prescribed in Appendix I of Ref. [3]. All reasonable steps
shall be taken to provide appropriate protection and to record the doses received by emergency
workers. When an emergency is over, the doses received and consequent health risks must be
communicated to the workers involved.
Workers should not normally be prevented from incurring further occupational exposure because
of doses received in an emergency situation. However, qualified medical advice should be
obtained before any further exposure is incurred if a worker has undergone emergency exposure ten
times the maximum single year dose limit (500 mSv) or at a worker‘s request.
49 Source

IAEA
effective dose ET (external and inhalation).
51 Workers shall be volunteers and be instructed in the potential consequences of exposure to allow them to make an
informed decision.
52 This dose level may be exceeded only if the benefits outweigh their risk; but every effort shall be made to keep the dose
below this level. The workers should be trained in radiation protection and understand the risk they face.
53 Para. II-5 of Schedule II in Ref. [3]
50 Total
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APPENDIX 6
(NATIONAL INTERVENTION LEVELS)
Table A6.1

Intervention levels for urgent protective actions

Protective action
Sheltering
Evacuation
Iodine prophylaxis (thyroid blocking)

(a)

(b)

(c)

(d)

(e)

Generic intervention level
(dose avertable by the protective action)a,b
10 mSvc
10 mSvd
10 mGye

These levels are of avertable dose, i.e. the action should be taken if the dose that can be
averted by the action, taking into account the loss of effectiveness due to any delays of for
other practical reasons, is greater than the figure given.
The levels in all cases refer to the average over suitably chosen samples of the population, not
to the most exposed individuals. However, projected doses to groups of individuals with
higher exposures should be kept below the thresholds for deterministic effects.
Sheltering is not recommended for longer than 2 days. Authorities may wish to recommend
sheltering at lower intervention levels for shorter periods or so as to facilitate further
protective actions, e.g. evacuation.
Evacuation is not recommended for a period of longer that 1 week. Authorities may wish to
initiate evacuation at lower levels, for shorter periods and also where evacuation can be
carried out quickly and easily, e.g. for small groups of people. Higher intervention levels
may be appropriate in situations in which evacuation would be difficult, e.g. for large
population groups or with inadequate transport.
Avertable committed absorbed dose to the thyroid due to radioiodine. For practical reasons,
one intervention levels is recommended for all age groups.

Table A6.2

Total effective dose guidance for emergency workers

Tasks

Type 1:
Life saving actions
Type 2:
Prevent serious injury
Avert a large collective dose
Prevent the development of catastrophic conditions
Type 3:
Short term recovery operations
Implement urgent protective actions
Monitoring and sampling
Type 4:
Longer term recovery operations
Work not directly connected with an accident

Total effective
dose guidance
[mSv]
<500a
<100

<50

Occupational
guidance

exposure

This dose can be exceeded if justified BUT every effort shall be made to keep dose below this level
and certainly below the thresholds for deterministic effects. The workers should be trained on
radiation protection and understand the risk they face. They must be volunteers and be volunteers
and be instructed on the potential consequences of exposure.
Table A6.3 Operational Intervention Levels (OILs) based on dose rate measurement gamma61

emitting radio nuclides
Major exposure conditions
External radiation from a point source

OIL
100nSv/h

External
radiation
from
ground
contamination over a small area or in the 100nSv/h
case of not very disruptive evacuation

Main actions
Isolate the area
Recommend evacuation of cordoned area
Control access and egress
Isolate the area
Recommend evacuation of cordoned area
Control access and egress

External
radiation
from
ground 1 mSv/h
contamination over a wide area or in the
case of very disruptive evacuation.

Recommend evacuation or substantial shelter

External radiation from air contamination 1 nSv/h
with an unknown radionuclide(s)

Isolate the area (if possible)
Recommend evacuation of cordoned area
Downwind in case of open area

Table A6.4

Action levels for Foodstuff

Radio nuclides

Cs-134, Cs-137, Ru-103, Ru-106, Sr-89
1-131
Sr-90
Am-241, Pu-238, Pu-239

Food destined for general Milk, infant foods,
consumption [kBq/kg]
drinking
water
[kBq/kg]
1
1
1
0.1
0.1
0.1
0.01
0.001

These levels apply to situations where alternative food supplies are ready available. Where food
supplies are scarce, higher levels can apply.
The levels are intended to be applied to food prepared for consumption, and would be unnecessary
restrictive if applied to dried or concentrated food prior to dilution or reconstitution.
For practical reasons, the criteria for separate radionuclide groups shall be applied independently to
sum of the activities of the radionuclides in each group.
Classes of food that are consumed in small quantities (e.g. less than 10kg per person per year), such
as spices, exposures, may have action levels ten times higher than those for major foodstuffs.
Initial safe distances recommended in Table A6.5 are for open-air situations. Inside facilities smaller
distances may be dictated by the ease of controlling access, and that structures provide shielding.

Table A6.5 Examples of initial safe distances in radiological accidents
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Situation
Intact package with a I-WHITE, II-YELLOW label
Damaged packaged with a I-WHITE, II-YELLOW,
III YELLOW label
Undamaged common source (consumer item) such as
smoke detector
Other unshielded or unknown source (damaged or
undamaged)
Spill
Major spill
Fire, explosion or fumes, spent fuel, plutonium spill

Initial safe distance
Immediate area around the package
30 m radius
Or at reading of 100 nSv/h
Immediate area around the source

30 m radius
Or at reading of 100 nSv/h
Spill area plus 30 m around
Spill area plus 300 m around
30 m radius
Or at reading of 100 nSv/h
Explosion/fire involving nuclear weapons (no nuclear 1000 m radius
yield)
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APPENDIX 7
(REQUEST FOR RADIOLOGICAL ASSISTANCE)
The responsibilities entrusted to the Agency for the purpose of implementing the Convention on
Early Notification of a Nuclear Accident and the Convention on Assistance in the Case o a Nuclear
Accident of Radiological Emergency have necessitated among others, the establishment of a focal
point within the Secretariat to which the Agency‘s Members States, Parties to the two Conventions
and relevant International Organizations can promptly and effectively direct its notification (in case
of an accident) or event reports, request for emergency assistance, request for information, etc. For
this purpose and to facilitate the co-ordination of actions within the Secretariat, in 1986, the
Agency‘s Emergency Response Centre (ERC) was established and designated by the DirectorGeneral to serve as a centre for management and control of the Agency‘s response to nuclear
accident or radiological emergency anywhere in the world. This Centre is located at the Agency
Headquarters in Vienna – Austria, on Building B, 7th floor, rooms B0720 to B0725. During normal
operation, this Centre is under the supervision of the Emergency Preparedness and Response Unit,
Radiation Safety Section, Division of Radiation and Waste Safety of the Department of Nuclear
Safety.
Step 1
The request for IAEA‘s assistance under the terms of the Assistance Convention shall be in a form of
written communication.
Under the terms of Assistance Convention the ERC expects to receive a request for assistance from
the Agency‘s Member States. However, the ERC, if the situation requires, is ready and expects to
receive in the same format or by any other means of communication, request for emergency
assistance from a Non Member State.
Step 2
In the request the following information must be provided:
A.
Radiological Emergency
i.
nature of the event
ii.
Location
iii.
Time of its occurrence
iv.
Name and full address of he organisation in charge of the response actions
v.
Name and contact numbers of the persons assigned as counterpart to the Agency‘s requested
emergency assistance.
B.
i.
ii.
iii.
iv.
v.
vi.
vii
viii.

Type(s) of assistance required:
Aerial survey
Radiation monitoring
Radionuclide identification
Source recovery
bioassay support and/or advisory
Radio pathology support and/or advisory
Biodosimetry support and/or advisory
Other(s), should be specified

It is essential for every message to contain the name of he sender and of the contact telephone and/or
facsimile numbers. Messages arriving at the ERC in languages other than English may be delayed
until a proper translation could be performed. If the language of the message is in any other
language than in one of the Agency‘s official languages, an additional delay between the receipt of
the message and nay subsequent action may occur. Therefore, as far as practicable, the use of
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English is strongly recommended in order to avoid delays in dealing properly and promptly with any
notification or request for assistance.
Step 3
The request for IAEA‘s assistance shall be sent through the Official Contact Point in NIGERIA to.
Emergency Response Centre
International Atomic Energy Agency
Vienna, Austria
Facsimile number: +43 1 2600 7 29309
Telephone numbers: +43 1 2600 22025 or 22026 or 22028
Direct request assistance only to the IAEA‘s Emergency Response Centre and not to any other office
in the IAEA. In particular, refrain from sending any request for assistance to any personal contacts
you may have in the IAEA.
The official contact point in Nigeria for the Assistance Convention is the following:
Organization :
Nigeria Nuclear Regulatory Authority
Telephone number(s): +234 9 6701153
Facsimile number(s): +233 9 4130925
E-mail:
nnra@linkserve.com
Emergency Telephone Numbers

Keep this information updated at all times!
Step 4
Inform your Mission to the IAEA or your Government’s Representative in Vienna of submitting
a request for assistance to the IAEA. This will facilitate smooth co-ordination between the Agency
and NIGERIA.
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APPENDIX 8
(TYPICAL THREAT CATEGORIES OF PRACTICES)
Threat summary
Typical threat
category

Practice

Facilities manufacturing or using radioisotopes for industry, medical or scientific research.
Radiopharmaceutical
Off site: No potential for deterministic health effects. A small
manufacturing
potential for a release in excess of urgent GILs near the facility.
Major facility and loading dock fires appear to represent the
greatest potential for a release in excess of urgent GILs. The
threat will be a function of inventory and volatility. Explosions,
None54 or III55
tornadoes, spills and leaks represent small risks.
On site: Severe deterministic health effects very unlikely on site,
but dose in excess of occupational limits possible.
Radiopharmacies

Off site: No potential for releases in excess of urgent GILs.

None54

On site: No potential for exceeding urgent GILs on site. Very
small potential for exposures above occupational limits.
Hospitals

Off site: No potential for releases in excess of urgent GILs unless
dangerous sources are lost or stolen.
On site: Severe deterministic health effects possible to staff or
patients if sealed sources (e.g. brachytherapy or radiation beams)
are misused or not controlled/secured. In addition radioactive
medication and diagnostic drugs can represent a hazard if not
properly controlled or administered.

Sealed source
manufacturing

Off site: No potential for deterministic health effects. A small
potential for a release in excess of urgent GILs near the facility. A
major facility fire appears to represent the greatest potential for a
release in excess of urgent GILs. The release will be a function of
inventory and volatility. Explosions, tornadoes, spills and leaks
represent small risks.

III

III55

On site: Severe deterministic health effects possible during
manufacturing process due to loss of shielding or intake
(inhalation – ingestion).
Research
laboratories

Off site: Unless large quantities of radioactive or fissile21 materials
are stored or used in a single location, there is no potential for
exposures in excess of urgent GILs.

None54 or III 55

54 No special emergency preparations required for the radiological hazard beyond
those warranted to address perceived concerns and normal industrial and workplace safety and measures needed because of
chemical toxicity and other non-radiological hazards associated with the practice.
55 Use method in para. 2.2.5 or Appendix 8 to determine threat category based on the inventory.
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Threat summary
Practice

Typical threat
category

On site: Potential for severe deterministic health effects due to
external exposure and intake. This will be site specific.
Low level waste
warehousing and
burial

Off site: No potential for exceeding urgent GILs for low-level
burial operations.
On site: No potential for exceeding urgent GILs on site. Small
potential, if the waste contains radioiodine. A major fire involving
warehousing of waste may result in a release in excess of
occupational exposure limits.

Depleted uranium
products

Off site: No potential for exceeding urgent GILs. Potential for
deaths from a UF6 release due to chemical toxicity from HF
(product of UF6 release). The potential is a function of UF6
inventory. Greatest risk appears to be ruptures of heated tanks of
many tons.

None54

None54 ,57

On site: No potential for exceeding urgent GILs.
Source

-Sterilization Irradiators Industrial Radiography Teletherapy
-Gauges
-Well logging Category 3

Off site: If controlled, no potential for exceeding urgent GILs; if
uncontrolled (lost or stolen), potential for fatal exposure in
minutes if unshielded, and severe tissue damage if held.
On site: Localized dose sufficient for fatal exposure in minutes if
unshielded.

Off site: If uncontrolled, (lost or stolen), potential for fatal
exposure if unshielded, and severe tissue damage if held.
On site: Potential for fatal exposure if unshielded.

Off site: No potential for exceeding urgent GILs.
-Moisture density
gauge
On site: No potential for exceeding urgent GILs.
-Static eliminator Tritium exit signs Pu pacemaker Consumer products Category 4 and 5

Dangerous source
use or storage

56 Threat

III or IV56

IV56

None54

Off site: No potential for exceeding urgent GILs unless control
over the sources is lost. If uncontrolled, potential for severe tissue
damage or fatal exposure. The threat is dependant on the inventory
of the source (See appendices 8 and 18)

category IV dangerous mobile source.
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Threat summary
Practice

Typical threat
category

On site: If uncontrolled, potential for severe tissue damage or fatal
exposure. The threat is dependent on the inventory of the source
(See appendices 8 and 18)
Fuel cycle
Uranium milling and Off site: No potential for releases in excess of urgent GILs.
mining
Contamination warranting intervention (e.g. water contamination)
could result from tailing pond failures.

None54

On site: No potential for exceeding urgent GILs.
Yellow cake
processing
UF6 conversion
plants

Same as uranium milling and mining.
None54
Off site: Potential for deaths from a UF6 release due to chemical
toxicity from HF (product of UF6 release). The potential is a
function of UF6 inventory. Greatest risk appears to be ruptures of
heated tanks of many tons.

None54, 57,

On site: Same as off site.
Enrichment plants

Off site: Same as UF6 conversion plants.
None54,57
On site: Same as UF6 conversion plants.

Fuel fabrication
using uranium

Off site: Risk for UF6 same as for UF6 conversion plants. Potential
for doses in excess of urgent GILs from criticality accidents 21 if
the fissile material is processed in an unshielded location within
200-5 00 m of the site boundary.

II or III 55

On site: Risk for UF6 same as for UF6 conversion plants. Potential
for deterministic health effects and doses in excess of urgent GILs
on-site from criticality accidents.
Fuel fabrication
using plutonium

Off site: Potential for doses in excess of urgent GILs from
criticality accidents 21 if the fissile material is processed in an
unshielded location within 200-5 00 m of the site boundary. Large
fires or explosions could result in doses off site in excess of
urgent GILs near the facility. This will be a function of inventory.

II or III 55

On site: Potential for deterministic health effects and doses in
excess of urgent GILs from criticality accidents. Fires and
explosions could result in doses in excess of urgent GILs from
inhalation.
New fuel (notirradiated)

Off site: No potential for doses in excess of urgent GILs.

None54

57 Chemical

toxicity due to a UF6 release is far more important than radiation dose even for highly enriched uranium. Lethal
(due to chemical toxicity) concentration of HF may be possible off site.
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Practice
irradiated)
Spent fuel pool
storage

Threat summary

Typical threat
category

On site: No potential for doses in excess of urgent GILs.
Off site: For damage to fuel in a pool (under water), no potential
for doses in excess of urgent GILs. If the fuel in the pool is totally
uncovered, doses exceeding urgent GILs may be possible.
Distance of concern depends on inventory. If the pool drains and
contains fuel discharged from the core within a few months,
severe deterministic health effects are possible. The potential and
distances of concern depend on quantities and pool design17.

I, II or III 55

On site: For damage to fuel in a pool (under water) doses from
Kr-85 could exceed urgent GILs in the pool area. For a drained
pool, the dose from the direct shine from the pool could be
several Sv/h near the pool. If fuel is uncovered, the dose near the
pool could result in severe deterministic health effects.
Spent fuel - dry cask
Off site: No potential for doses in excess of urgent GILs.
storage
On site: No potential for doses in excess of urgent GILs from
inhalation. If shielding is lost, direct shine dose could exceed
urgent GILs.
Reprocessing of
spent fuel

Off site: Small potential for doses in excess of urgent GILs from
criticality accidents21 (depending on location of criticality). Large
fires or explosions could result in doses in excess of urgent GILs
several kilometres from the facility depending on the inventory
and its volatility. Ruptures of large liquid storage tanks could
result in expensive contamination warranting intervention. This
will be a function of inventory and volatility.

III

I or II or III 55

On site: Potential for severe deterministic health effects and doses
in excess of urgent GILs from criticality accidents. Fires and
explosions could result in inhalation doses in excess of urgent
GILs and that result in severe deterministic health effects. If
shielding is lost, direct shine dose could exceed urgent GILs or
result in severe deterministic health effects.
Reactors (power, ship, research)
>100 MW(th)
Off site: Emergencies involving severe core damage have the
potential for causing severe deterministic health effects, including
deaths. Doses in excess of the urgent GILs are possible more than
5 km from the facility. Deposition resulting in doses in excess of
the relocation GILs and ingestion GALs is possible at great
distances from the facility. An emergency not involving core
damage has only a small potential for exceeding urgent GILs.

I or II58

On site: For core damage emergencies, doses sufficient to result
in severe deterministic health effects, including deaths are
possible.
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Threat summary
Practice
≥2

~ 100 MW(th)

Off site: Doses due to inhalation of short lived iodine in excess of
urgent GILs are possible if cooling of the core is lost (core melt).
On site: Potential for doses in excess of urgent GILs if fuel
cooling is lost. If shielding is lost, direct shine dose could exceed
urgent GILs or result in severe deterministic health effects.

< 2 MW(th)

Type A packages
UN 2915
UN 3332
Type B packages
[B (U) and B (M)]
U N 2 9 1 6
UN 2917

II or III58

Off site: No potential for doses in excess of urgent GILs.
On site: Potential for doses in excess of urgent GILs from
inhalation (depending on design) if fuel cooling is lost. If
shielding is lost, direct shine dose could exceed urgent GILs or
result in severe deterministic health effects.

Transport
Excepted packages
U N 2 9 1 0
U N 2 9 1 1
U N 2 9 0 9
UN 2908
Industrial packages
U N 2 9 1 2
UN 3321
UN 3322
UN 2913

Typical threat
category

III58

These shipments contain only minor amounts of radioactive
materials. There is no risk of any radiological consequences
requiring special protective actions. Ground contamination
resulting from the emergency, may require decontamination.

None

These packages contain only qualified ―low specific activity‖
materials or qualified ―surface contaminated objects‖. Urgent
GILs may be exceeded, however, in the vicinity of a damaged
package, since industrial packages are not designed to survive
accidents and the only external radiation limit on the unshielded
but qualified contents is 1 0mSv/h at a distance of 3m. Ground
contamination resulting from the emergency may require
decontamination.

None

The activity allowed for Type A packages limits the radiological
hazard. Doses in excess of urgent GILs are possible beyond the
immediate vicinity of the package. Ground contamination
resulting from the emergency may require decontamination.

None or IV59

Type B packages will normally contain large amounts of
radioactive material. Type B packages have been designed to
withstand all credible land and sea transport accidents. The
radioactive content of a Type B package shipped by air is
restricted. For materials that have been certified as ―low
dispersible radioactive material‖, the limit is as authorized by the
Competent Authority for the package design. For other material,
if it is special form, 3000 A1 or 100 000 A2 [24], whichever is the
lower, or if it is other than special form, 3000 A2. Doses in excess
of the urgent GILs are considered possible in an air accident but
not credible in land or surface mode transport. However, in the
event of an emergency, this should be confirmed by monitoring.

None or IV59

For research reactors, due to great variety in the designs and operations of research reactors a site -specific analysis should
be performed to determine if there is sufficient inventory and energy to result in a significant airborne release off-site. The
methods described in Appendix 8 or in Ref.[1 8] could be used.
58
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Threat summary
Practice
Type C packages
UN 3323

Special
arrangements
UN 2919

Package containing
fissile material
UN 2977
UN 3324
UN 3325
UN 3326
UN 3327
UN 3328
UN 3329
UN 3330
UN 3331

Typical threat
category
Type C packages will normally contain large amounts of
radioactive material. Therefore, Type C packages have been
designed to withstand all credible land, sea and air transport
accidents. Doses in excess of the urgent GILs are not considered
credible. However, in the event of an emergency, this should be
confirmed by monitoring.
Shipments of non-fissile or fissile excepted radioactive material
transported under special arrangement require seven days prior
notification to the competent authorities of each State involved. In
an accident, urgent GILs may be exceeded. Ground contamination
resulting from the accident may require decontamination.

None or IV59

Industrial, Type A, Type B and Type C packages may all contain
fissile materials. Such packages containing fissile material are
designed with the contents limited, so as to maintain subcriticality
during both normal and accident conditions of transport. The risk
summary is therefore the same as that for the relevant Industrial,
Type A, Type B or Type C package. Type IF, Type AF, Type
B(U)F or Type B(M)F packages that are involved in an air
accident and contain only fissile UF6, may release UF6 with the
associated chemical hazard. However packages containing only
UF 6 have no risk of any radiological consequences requiring
special protective actions. Ground contamination resulting from
the emergency may require decontamination.

None or IV59

Packages containing
Packages containing non-fissile or fissile excepted quantities of
UF6
UF6 that are involved in an air accident may release UF6 with the
UN 2978
associated chemical hazard. There is no risk of any radiological
consequences requiring special protective actions. Ground
contamination resulting from the emergency may require
decontamination.
Other
Nuclear weapon
accident (Pu
dispersal)

None or IV59

If there is a fire or explosion resulting in dispersal of Pu from a
weapon, deterministic health effects are possible from inhalation
of the plume or resuspension of deposited material within about 1
km. The area of significant contamination could be on the order
of a square kilometre. It may not be possible to detect dangerous
levels of airborne contamination with common radiation survey
instruments.

None57

IV

These are not considered dangerous sources provided they are properly controlled and not removed from the packaging
except in supervised conditions. However, if they are lost, stolen or inadvertently removed from their packaging, the
information in Appendix 7 for a ―Lost dangerous source‖ or ‗Theft of a dangerous source‖ should be followed.
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Threat summary
Typical threat
category

Practice
Lost /stolen
dangerous source

Lethal doses are possible for persons handling an unshielded
dangerous source (see Glossary and Appendix 8). Lethal doses
and considerable contamination resulting in doses above the
urgent GILs are possible from a ruptured source. A considerable
area can be contaminated due to dispersal by human activities.

IV

Contamination from Deposition resulting in doses in excess of the relocation GILs and
transboundary
ingestion GALs is possible at great distances from facilities in
release
threat categories I or II.

V

Nuclear powered
satellite re-entry

Import of
contaminated food
or material

The risk is very small and it will be virtually impossible to limit
the area of concern so that reasonable protective action can be
taken. The handling of debris (external exposure or inadvertent
ingestion) could result in deterministic health effects.

IV

Off site: Uncontrolled (unknowing) use of contaminated steel and
other products could result in doses in excess of the occupational
limits but it is very unlikely that the urgent protective GILs can be
exceeded. Food contamination could exceed the GAL for food
restriction.

V

Emergency class
DESCRIPTION

Immediate response actions
Threat category I, II and III facilities

Facility emergency
Event resulting in a major decrease in the
level of protection for on-site personnel –
however, these events cannot evolve into
one (general or site-area emergency)
warranting implementation of protective
actions off the site.

Operator and on-site:
- Take life saving actions and give first aid on site.
- Notify off-site officials and request emergency services if needed.
- Evacuate non-essential personnel and visitors or provide special shelter on site and account for all persons on the
site consistent with Appendix 11.
- Monitor on-site personnel for contamination and ensure contaminated people or items do not leave the site
undetected.
For threat category I and II facilities this
- Provide first aid, decontaminate, estimate exposure and transport injured and exposed individuals for treatment.
could be:
- Conduct monitoring near facility to confirm that off-site protective actions are not needed.
- fuel handling emergency
- Provide protection from hazardous conditions for on-site and off-site emergency response personnel
- in-facility fire or other emergency not
- Activate partial response.
affecting safety systems
- Take actions to mitigate the emergency, provide technical assistance to control room or operating staff.
- terrorist or criminal activity resulting in
- Establish continuous communication with off-site officials.
hazardous on-site conditions but with no - With off-site officials establish an integrated response under the ICS.
potential to result in a criticality or
- With off-site officials, conduct joint media briefings at the PIC.
release off-site that would warrant urgent - Reassess the classification and revise if warranted.
protective actions.
For threat category III, this could be:
- a major decrease in the level of
protection provided to the core of a small
reactor (see Threat Category III in Table
II)
- loss of shielding or control for a large
gamma emitter or spent fuel
- a criticality away from the site boundary
- high doses on site approaching the urgent
protective action intervention levels

Emergency class
description
Facility emergency
- emergencies resulting in significant
exposure or contamination of the public
or staff on site
- terrorist or criminal activity potentially
resulting in hazardous on-site conditions

Immediate response actions
Threat category I, II and III facilities

Off site:
- Conduct monitoring around the facility to confirm that off-site actions are not needed.
- Activate the partial response, as needed, co-ordinated under a single incident commander under the ICS (see
Appendix 13).
- Ensure that governmental agencies are informed.
- Provide fire, police or medical support to the facility if requested.
- Provide initial treatment for injured and consult with experts to determine treatment strategy for overexposures.
- With on-site officials, initiate joint media briefings at the PIC (see Appendix 14).

Emergency Class
Description
Alert
Events73 involving unknown or significant
decrease in the level of protection of the
public or on-site personnel

Immediate Response Actions
Threat Category I, II and III facilities
Operator and on-site:
- Take life saving actions and give first aid on site.
- Notify off-site officials.
- Activate the appropriate part of the response, using the incident command system under an incident commander,
needed to analyse and resolve the condition resulting in the alert or reduce the potential threat.
- Conduct off-site monitoring near facility (if appropriate).
- Implement actions to mitigate the event and provide technical assistance to control room or operational staff (if
required).
-

With off-site officials, initiate joint media briefings at a PIC if the alert receives media or public attention.

Off site:
- Increase readiness.
- Implement the minimum components of the ICS, including appointing an incident commander.
- Ensure that all governmental agencies are informed.
- Provide fire, police or medical support if requested.
- With on-site officials, initiate joint media briefings at the PIC if the alert receives media or public attention.

73 Involving

release barriers, critical safety systems, instrumentation, staff, natural occurrences, fires, terrorist or criminal acts.

APPENDIX 9
(ACTION GUIDES FOR RADIOLOGICAL EMERGENCIES)
This appendix provides ―action guides‖ for each of the radiological emergencies listed below.
These guides delineate the major response actions to be taken by selected organizational elements
shown in Figure A13-III and areas and locations shown in Figure 1. The appendix does not address
law enforcement actions.
—
Detection of medical symptoms of radiation exposure
—

Lost dangerous source

—

Theft of a dangerous source

—

Recovery of an uncontrolled dangerous source

—

Radiography: disconnected or damaged source

—

Dangerous source in a fire

—

Damaged dangerous source

—

Public contamination/exposure

—

Radioactive satellite re-entry

—

Nuclear weapons accident

—

Transport

—

Serious overexposure (non medical)

—

Accidental medical overexposures

—
—
—
—

Detection of elevated radiation levels
Credible or confirmed terrorist threats
Non-credible terrorist threats
Explosive radiological dispersal device (RDD)

—

Intentional contamination of water supply

----

Intentional contamination of food/products
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Emergencies that fall within threat Category IV.
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DETECTION OF MEDICAL SYMPTOMS OF RADIATION EXPOSURE
Description
Symptoms of radiation exposure are diagnosed or suspected and the source of the exposure is unknown. The physician
should consider the possibility of radiation induced injures when facing burns without an apparent cause, suspicions expressed
by the patient that some ‗object‘ was making them sick, the patient being in a profession where there is an increased risk of
encountering a dangerous source (e.g. scrap metal dealer).
Potential hazards
The patient could be suffering from radiation injuries warranting specialized treatment. This could indicate a public
contamination/exposure emergency and the source of exposure or contamination that could continue to represent a severe
hazard unknown to those in the vicinity.
There is little or no health hazard to the medical staff treating or transporting exposed or contaminated people provided they
protect themselves from inadvertent ingestion of contamination by use of the normal barrier methods (e.g. gloves) used to
protect against infectious agents.
Emergency response
Diagnosing medical professional:
—
Prevent inadvertent ingestion of contamination (e.g. wear gloves, do not smoke or eat).
—
—
—

—
—
—

Perform life saving measures and provide first aid for serious injuries immediately, before conducting
radiological monitoring.
Keep people away from any potential source of exposure (at least 10 m from the public).
Arrange to transport seriously injured people to local medical facility. If they may be contaminated, wrap them in a
blanket to control the spread of contamination. Tell those transporting the victim and the receiving medical facility that
the person may be contaminated and that the risk to those treating such a patient is negligible but care should be taken to
prevent inadvertent ingestion of contamination.
Identify and register potentially exposed/contaminated individuals, gather information that could be
useful in reconstructing their dose to include medical symptoms and description of events.
Report to appropriate officials and obtain instructions (see Elements A3. 1, A8.1).
Remain in the area until monitored.

Incident commander (lead first responder Ÿ local official):
—
—
—
—
—
—
—
—
—

Co-ordinate the response using the ICS (see Appendix 13) from an incident command post near the scene. If illicit
trafficking or criminal act is suspected, notify and incorporate law enforcement in the response under the ICS.
Continue actions listed above
Isolate potential sources of exposure in accordance with Table A5-1
Obtain radiological assessment assistance to co-ordinate radiological response in accordance with Ref. [11].
Obtain emergency medical assistance to co-ordinate the medical response.
If the emergency receives media or public attention obtain public information officer (see Element A9. 1)75 to keep the
public informed.
Ensure that all governmental agencies are informed.
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).
If terrorism is indicated, implement, as appropriate, the action guide for Credible or confirmed

75 If

the public announcement is delayed, prepare public information and a spokesperson to be used when the news of
the emergency reaches the media and public.
If public contamination or exposure is possible, implement, as appropriate, the action guide for Public contamination/exposure.
If serious overexposure is suspected, implement, as appropriate, the action guide for Serious overexposure.

78

If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery of an
uncontrolled dangerous source.

Radiological assessment (Radiological assessor=national team):
----

Operate under the ICS incident commander.

—

Provide the medical professional and incident commander reporting the event with instructions by
phone on radiation protection actions to take before assistance arrives .
Dispatch radiation assistance team (radiological assessor) to perform monitoring to determine
if injuries are radiation induced and isolate possible sources of exposure. If public exposure is
possible, recommend that the action guide for Public contamination/exposure be followed.

—

Emergency medical responder/team:
—

Operate under the ICS incident commander.

—

Obtain national medical advice on determining if the injuries are radiation induced and on the
immediate precaution s to be taken during treatment. If public exposure is possible, recommend
that the action guide for Public contamination/exposure be followed.
Gather potentially exposed or contaminated people, who are not seriously injured, in a safe location
(victim assembly point) to: register them, give them a medical and radiological evaluation (triage)
and arrange for their treatment.
Arrange to alert local medical facilities of the potential for arrival of concerned people (worriedwell76) if there is wide spread public concern.
Reconstruct/record the doses received and inform those exposed about the risks. Arrange, where
appropriate for long term medical follow-up.

—
—
—

Public information officer/team:
---—

Operate under the ICS incident commander.
If the emergency receives media or public attention, implement media briefings, from a single

official source, on the threat and appropriate public action; activate a PIC if needed 77.
A person who has received neither radiation exposure nor contamination sufficient to warrant medical treatment or
decontamination but who is worried and wishes to be assessed for radiation exposure/contamination.
77 If the public announcement is delayed, prepare public information and a spokesperson to be used when the news of the
emergency reaches the media and public.
76
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LOST OF A DANGEROUS SOURCE
Description
Loss of a source containing sufficient radioactive material to be a dangerous source (see Appendix 8). If
theft is suspected, follow the guide for Theft of a dangerous source.
Potential hazards
Unknowingly handling unshielded/unconfined dangerous quantities can result in permanent injuries from
external exposure or inadvertent ingestion and in localized contamination, requiring cleanup. Unknowingly
handling quantities 10-100 times the criteria for a dangerous source could be immediately life threatening.
Emergency response
Operator (Responsible for control of the source):
—
—
—
—
—

Report loss to the appropriate officials, providing a description of the device and threat.
Conduct a local search and investigate possible means of loss (e.g. returned shipping container,
waste, left in patient).
Obtain assistance from the radiation protection officer (radiological assessor).
Check and ensure physical security and control of other sources.
If the source is found, ensure it is not damaged or leaking – if damaged or leaking notify officials
and ensure it is surveyed for contamination.

Incident commander (lead first responder and local official):
—
—
—
—
—
—
—
—
—
—
—
—

Co-ordinate the response using the ICS.
Ensure that all governmental agencies are informed.
Evaluate all available information; retrace the sequence of events. If illicit trafficking or any
criminal act is suspected, notify appropriate law enforcement authorities and integrate the law
enforcement response into the ICS.
Obtain radiological assessment assistance to co-ordinate the radiological response and radiation
protection.
Brief the responders on the risks and provide measures to protect emergency workers, including
law enforcement, and control their dose.
Obtain emergency medical assistance to advise and co-ordinate with medical facilities on
recognition of radiation injuries.
Obtain public information officer 78 assistance to provide information to the public.
Promptly inform nearby medical facilities, border crossings and scrap metal dealers to be alert
for the source or for radiation-induced injuries. Provide them with a description of the source and
its container and indications of radiation injuries (e.g. burns with no apparent cause).
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (transnational emergency).
Initiate public searches if appropriate.
If potential source is found, confirm the location and establish an inner-cordoned area (safety
distance).
If terrorism is indicated, implement, as appropriate, the action guide for Credible or confirmed
terrorist threats.

78 If the public announcement is delayed, prepare public information and a
spokesperson to be used when the news of the emergency reaches the media and public.
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—
—
—

If public contamination or exposure is possible, implement, as appropriate, the action guide for
Public contamination/exposure.
If serious overexposure is suspected, implement, as appropriate, the action guide for Serious
overexposure.
If a device is found, implement, as appropriate, the action guide for Recovery of an uncontrolled
dangerous source.

Radiological assessment (Radiological assessor=national team):
—
—
—
—
—
—

Operate under the ICS incident commander.
Develop search strategy in co-operation with the incident commander.
Brief incident commander on risks and provide measures to protect emergency workers (including
law enforcement) and control their dose.
Promptly locate and keep people away from the significant source(s)/contamination.
If public exposure or contamination is possible or reported, recommend that, as appropriate, the
action guide for Public contamination/exposure be followed.
Reconstruct /record the doses received and inform those exposed about the risks. Arrange, where
appropriate, for long term medical follow-up.

Public information officer/team:
—
—
—

Operate under the ICS incident commander.
Promptly make a public announcement describing the source and stressing the hazard and action
being taken 77.
Initiate media briefings from a single official source and activate a PIC if needed.

Emergency medical responder/team:
—
—

Operate under the ICS incident commander.
Provide medical advice and support to local medical community on recognition of radiation
injuries and treatment of contaminated/exposed individuals and on staff risk (negligible).

IAEA resources (if provided):
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries and provide information on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested.
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THEFT OF A DANGEROUS SOURCE
Description
Theft of a source containing sufficient radioactive material to qualify as a dangerous source (see Appendix
8).
Potential hazards
Unknowingly handling unshielded/unconfined dangerous quantities (see Appendix 8) can result in
permanent injuries from external exposure or inadvertent ingestion and in localized contamination,
requiring cleanup. Unknowingly handling quantities 10-100 times the criteria in Appendix 8 for a
dangerous source could be immediately life threatening.
Emergency response
Operator (Responsible for control of the source):
—
—
—
—

—

Report theft to the appropriate officials, providing a description of the device and threat.
Obtain assistance from the radiation protection officer (radiological assessor) (see Element A3.3).
Secure the scene to allow for forensic examination.
Conduct additional response actions in co-operation with law-enforcement, including:

local search;

providing technical support to off-site officials;

checking and ensuring physical security and control of other sources.
If the source is found, ensure it is not damaged or leaking – if damaged or leaking notify officials
and ensure it is surveyed for contamination.

Incident commander (lead first responder Ÿ local official):
—
—
—
—
—
—
—
—
—
—
—

79 If

Co-ordinate all response actions in co-operation with law-enforcement using the ICS (see
Appendix 13) from an incident command post near the scene.
Ensure that all governmental agencies are informed.
Obtain radiological assessment assistance to co-ordinate the radiological response and radiation
protection in accordance with Ref. [11].
Obtain emergency medical assistance to advise and co-ordinate with medical facilities in the
recognition of radiation injuries.
Obtain public information officer (see Element A9. 1)79 to provide information to the public.
Brief the responders on the risks and provide measures to protect emergency workers, including
law enforcement, and control their dose (see Elements A6.7, A6.10).
Promptly inform nearby medical facilities, border crossings and scrap metal dealers to be alert
for the source or for radiation-induced injuries. Provide them with a description of the source and
its container and indications of radiation injuries (e.g. burns with no apparent cause).
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
Element A2. 15).
If potential source is found, establish an inner-cordoned area (safety distance) in accordance with
Appendix 5 (Table A5-I).
If significant public contamination or exposure is possible, implement, as appropriate, the action
guide for Public contamination/exposure.
If serious overexposure is suspected, implement, as appropriate, the action guide for Serious
overexposure.

the public announcement is delayed, prepare public information and a spokesperson to be used when the news of the
emergency reaches the media and public.
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—

If a device is found, implement, as appropriate, the action guide for Recovery of an uncontrolled
dangerous source

Radiological assessment (radiological assessor=national team) (See Element A3. 1):
—
—
—
—
—
—

Operate under the ICS incident commander.
Assess hazards and provide technical assistance to off-site officials and operator.
Brief incident commander on risks and provide measures to protect emergency workers (including
law enforcement) and control their dose (see Elements A6.7, A6.10).
Promptly locate and keep people away from the significant source(s)/contamination in accordance
with Ref. [11].
If public exposure or contamination is possible, recommend that, as appropriate, the action
guide for Public contamination/exposure be followed.
Reconstruct /record the doses received and inform those exposed about the risks, arrange, where
appropriate (See element A8.5) for long term medical follow-up.

Incident investigator/team:
—
—

Operate under the ICS incident commander.
Conduct an investigation, in close co-operation with law enforcement, to determine why the source
was not properly controlled and if additional sources may have been lost or stolen.

Emergency medical responder/team:
—
—

Operate under the ICS incident commander.
Provide medical advice and support to local medical community on recognition of radiation
injuries and treatment of contaminated/exposed individuals and on staff risk (negligible).

Public information officer/team:
—
—
—

Operate under the ICS incident commander.
Promptly make a public announcement80 describing the source and stressing the hazard (see
Element A3.4 and Appendix 18) 77.
Initiate media briefings from a single official source and activate a PIC if needed (see Element
A9.1).

Law enforcement (Conduct response actions in co-operation with public safety officials):
—
—
—

Operate under the ICS incident commander.
Conduct a law enforcement response consistent with the information in Ref. [34].
If terrorism is indicated, implement, as appropriate, the action guide for Credible or confirmed
terrorist threats.

IAEA resources (if provided):
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries and provide information that is not confidential, on transnational
emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).

While public notification of the hazard may hinder a criminal investigation, they have been found to be very effective in
preventing public exposure and have resulted in information being provided that resulted in recovery of very dangerous
sources.
80
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RECOVERY OF AN UNCONTROLLED DANGEROUS SOURCE
Description
Recovery of an unshielded/confined dangerous source.
Potential hazards
Unknowingly handling unshielded/unconfined dangerous quantities (see Appendix 8) can result in
permanent injuries from external exposure or inadvertent ingestion and in localized contamination,
requiring cleanup. Unknowingly handling quantities 10-100 times the criteria in Appendix 8 for a
dangerous source could be immediately life threatening.
Emergency response
Incident commander (local official):
—

Take life saving and first aid action immediately, before conducting radiological monitoring.

—

Evacuate people from affected area and establish a safety perimeter at 100 µSv/h and in accordance
with Table A5-I.
Evaluate all available information; retrace the sequence of events. If illicit trafficking or any
criminal act is suspected, notify appropriate law enforcement authorities and integrate them into
the ICS.
If public contamination or exposure is possible, implement, as appropriate, the action guide for
Public contamination/exposure.
Obtain radiological assessment assistance to co-ordinate radiological response in accordance with
Ref. [11].
Obtain emergency medical assistance to co-ordinate the medical response.

—
—
—
—
—

If the emergency receives media or public attention obtain public information officer (see Element
A9. 1)81 to keep the public informed.
Activate response using the ICS (see Appendix 13) co-ordinated under an incident commander
near the scene.
Fully characterize the radiological and physical situation before proceeding.

—
—
—
—

Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
Element A2. 15).
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).

—

Develop recovery plan that addresses:














81 If

determination of the location of the source and any contamination and of the radiological characteristics (beta,
alpha, and gamma emitters), chemical characteristics affecting spread of contamination (e.g. water
solubility), and physical characteristics (e.g. size, weight, shape, robustness) affecting worker safety or recovery
methods;
if there are indications that a dangerous neutron source (e.g. Cf-252, Be/Am well logging) may be involved
obtain experts to conduct neutron monitoring (possibly with IAEA assistance if not available within the State)
on-scene issues including local inhabitants, assembly areas, access routes, and means for spreading
contamination (e.g. streams);
control of worker risk (e.g. protection from hazardous chemicals, tracking and limiting dose) and provision of
medical support (see also guide for Radiography disconnected or damaged source);
co-ordination with local officials;
transport/storage containers (design and construction), storage and long term security;
public and media relations;
security, legal and law enforcement concerns;
gathering and preservation of information;
recovery methods and remote handling tools;
transport (e.g. special approval for uncertified containers, security, and vehicle);
formation of a recovery team (with replacements) using the ICS (see Appendix 13) that supports incident

the public announcement is delayed, prepare public information and a spokesperson to be used when the news of the
emergency reaches the media and public.
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•

—
—
—

command, operational safety, public information, planning, operations (liaison, radiological assessment,
recovery, security, law enforcement/investigation, medical), logistics (transport, food, housing,
communication), and financial and administrative issues; and
conduct of team training to limit individual dose, involving realistic rehearsals of all aspects of the recovery
operations.
If terrorism is indicated, implement, as appropriate, the action guide for Credible or confirmed
terrorist threats.
If serious overexposure is suspected, implement, as appropriate, the action guide for Serious
overexposure.
If public exposure or contamination is possible or reported, follow the action guide for Public
contamination/exposure

Radiological assessment (radiological assessor=national team) (See Element A3. 1):
—
—
—
—
—
—
—
—

Operate under the ICS incident commander.
Monitor for gamma, beta and alpha, confirm exact location of the source and establish an innercordoned area (safety distance) in accordance with Appendix 5 (Table A5-I) and with Ref. [11].
If there are indications that a dangerous neutron source (e.g. Cf-252, Be/Am well logging) may be
involved obtain experts to conduct neutron monitoring (possibly with IAEA assistance if not
available within the State)
Determine if the source is leaking and check for contamination spread;
Provide measures to protect emergency workers (including law enforcement) and control their dose
(see Elements A6.7, A6. 10).
Brief incident commander on risks and provide measures to protect emergency workers
(including law enforcement) and control their dose (see Elements A6.7, A6.10).
If public exposure or contamination is possible or reported, recommend that, as appropriate, the
action guide for Public contamination/exposure be followed.
Reconstruct /record the doses received and inform those exposed about the risks and arrange,
where appropriate, (See element A8.5) for long term medical follow-up.

Emergency medical responder/team:
—
—
—

Operate under the ICS incident commander.
Implement and manage the on-scene medical support
If public exposure or contamination is possible or reported, recommend that, as appropriate, the
action guide for Public contamination/exposure be followed.

Public information officer/team:
—
—

Operate under the ICS incident commander.
If the emergency receives media or public attention, implement media briefings from a single
official source on the threat and appropriate public actions; activate a PIC if needed (see Element
A9. 1)82.

Incident investigator/team:
—
—

Operate under the ICS incident commander.
Conduct an investigation, in close cooperation with law enforcement if criminal activity is
suspected, to determine the cause, origin of material or device involved, and possible involvement
of other sources. Take appropriate action to prevent similar emergencies.

IAEA resources (if provided):
—
—
—

82 If the public

Operate under the ICS incident commander.
Respond to international inquiries and provide information on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).

announcement is delayed prepare public information and a spokesperson to be used when the news of the emergency

reaches the media and public.
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RADIOGRAPHY EMERGENCY: Disconnected or Damaged Dangerous Source
Description
Emergencies involving disconnected or damaged radiography source that cannot be returned to its
shielded container.
Potential hazards
Handling an unshielded source can cause permanent injury within minutes and being in the
vicinity of an unshielded source can be life threatening within hours.
Emergency response Operator:
—
—

Carry out a radiation survey; verify the location of the source; set up barricades at new controlled
area boundary at 100 µSv/h.
Prevent access to the area; do not leave controlled area unattended.

—

Record names of potentially exposed individuals.

—
—

Obtain radiological assessment assistance to co-ordinate radiological response.
If there is public interest, exposure, contamination possible, immediately call offsite officials and
follow the action guide for Public contamination/exposure.
Stop operation, secure site, notify off-site officials and obtain additional assistance if anyone is
injured, the source cannot be fully shielded, public exposure or contamination is possible, illegal or
criminal acts are suspected, or there is excessive public interest in the operations.
Develop mitigatory retrieval (recovery and decontamination) plan to minimize dose to the workers.

—
—



—
—
—
—

obtain technical assistance from the manufacturer if appropriate;
estimate the dose during the operation and rehearse mitigatory operations;
keep the doses as low as possible; they should not exceed the occupational dose limits (50 mSv whole body or
150 mSv to the hands).
Have an observer ensure that dose limits are not exceeded and that other dangerous situations are
avoided.
Once a source has been shielded, confirm this by monitoring and check for contamination
immediately
Investigate and conduct interviews to document the cause of the event, provide a report to the
regulatory body.
If serious overexposure or contamination is suspected, implement, as appropriate, the action guide
for Serious overexposure.

Radiological assessment (Radiological assessor=national team)
—
—

Monitor for gamma, beta and alpha and establish an inner-cordoned area (safety distance).
Ensure location of the source is known at all times during the operation


—

Brief workers on radiation protection and other safety issues and continuously monitor their doses during
recovery operations.

Ensure that source is not damaged or leaking. If it is damaged, notify off-site officials and check for
contamination spread.

Store source in an appropriate container in a secure area.
Reconstruct /record the doses received and inform those exposed about the risks, inform off-site
officials of any dose in excess of occupational limits and arrange, where appropriate (See element
A8.5), for long term medical follow-up.

Incident investigator/team:
—
—

Operate under the ICS incident commander.
Conduct an investigation, in close co-operation with law enforcement if criminal activity is
suspected, to determine the cause and take appropriate action to prevent similar emergencies.

Regulatory body:
—
—

Operate under the ICS incident commander.
Determine that the device involved is safe before reuse.

Dangerous source in a fire Description
Emergencies involving a dangerous source in a fire.
Potential hazards
86

The primary risk comes from the fire. There is a small probability that the shielding or container
for the radioactive material could be damaged. Handling an unshielded dangerous source can cause
permanent injury and being in the vicinity of an unshielded source can be life threatening within
hours. There may be a small inhalation hazard for those within a room or within with a fire or
within a few metres of a source in the open that is in a fire. There will be little or no health risks
to response personnel provided that in taking response actions near any hazardous material they take
normal precautions, such as the use of respiratory protection against material released in a fire or
explosion. Limited stays (such as for rescues) near a radioactive source or material would probably
not be dangerous.
EMERGENCY RESPONSE
Operator:
—
—
—
—
—
—
—

Evacuate area and perform immediate actions to save lives.
Request local emergency services immediately, informing them of the hazard and that they should
not delay life saving actions.
Carry out a radiation survey; verify the location of the source; set up barricades at new controlled
area boundary at 100 m from the fire or at 100 µSv/h
Prevent access to the area; do not leave controlled area unattended.
Record names of potentially exposed individuals.
Obtain assistance from the radiation protection officer (radiological assessor) to provide support to
emergency services when they arrive.
If public exposure or contamination is possible, follow, as appropriate, the action guide for Public
contamination/exposure.

Radiological assessment (Radiological assessor=national team)
—
—
—
—

Monitor for gamma, beta and alpha and establish an inner-cordoned area (safety distance).
If there are indications that a dangerous neutron source (e.g. Cf-252, Be/Am well logging) may be
involved obtain experts to conduct neutron monitoring (possibly with IAEA assistance if not
available within the State)
Monitor the emergency services and victims for contamination.
Reconstruct /record the doses received and inform those exposed about the risks, inform off-site
officials of any dose in excess of occupational limits and, arrange, where appropriate for long term
medical follow-up.

Regulatory body:
—
—

Operate under the ICS incident commander.
Determine that the device involved is safe before reuse.
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DAMAGED DANGEROUS SOURCE
Description
Radioactive contamination or exposure from damage to a dangerous source in manufacturing
research or educational facilities.
Potential hazards
Unknowingly handling unshielded/unconfined dangerous quantities of radioactive material (see
Appendix 8) can result in permanent injuries from external exposure or inadvertent ingestion
and in localized contamination, requiring cleanup. Unknowingly handling quantities 10-100 times
the criteria in Appendix 8 for a dangerous source could be immediately life threatening. These events
have resulted in contamination exceeding acceptable levels of products produced at facilities. There
can be significant adverse and inappropriate public reaction (see Element A1 1.2) and economic
consequences if public and financial institution concerns are not promptly addressed.
Emergency response
Operator:
—
—
—
—
—
—

—
—
—
—
—
—
—
—

Take life saving and first aid action immediately, before conducting radiological monitoring.
Evacuate people from affected area.
Reconfirm/establish a safety perimeter at 100 µSv/h.
Prevent access to the area; do not leave controlled area unattended.
Notify off-site officials and request emergency services (if needed) ensuring that they are aware of
on-site conditions.
Arrange to transport seriously injured people to local medical facility. If they may be
contaminated, wrap them in a blanket to control the spread of contamination. Tell those
transporting the victim and the receiving medical facility that the person may be contaminated and
that the risk to those treating such a patient is negligible but care should be taken to prevent
inadvertent ingestion of contamination.
Gather potentially exposed or contaminated people, who are not seriously injured, in a safe location
(victim assembly point) to: register them, give them a medical and radiological evaluation (triage)
and arrange for their treatment.
Operate under the ICS incident commander.
Take action to control doses and spread of contamination and estimate the dose to exposed
individuals.
Ensure that any products that have left the facility are monitored to determine if they are
contaminated.
Provide protection from hazardous conditions for on-site and off-site emergency response
personnel.
Record names of potentially exposed individuals.
Obtain radiological assessment assistance to co-ordinate radiological response.
Prevent/report any spread of contamination or contaminated products that may have left the
facility.

Incident commander (lead first responder/local official):
—
—

—
—
—
—
—
—
—

Co-ordinate the response, using the ICS (see Appendix 13), from an incident command post near
the scene.
Evaluate all available information; retrace the sequence of events. Be aware of the possibility of
criminal acts. If illicit trafficking or any criminal act is suspected, notify appropriate law
enforcement authorities and integrate them into the ICS.
— If warranted, request national radiation assistance team (radiological assessor) to
perform monitoring if contamination or public exposure is suspected.
Implement action to protect the public, workers, responders, and the economy from the actual or
perceived radiological risk by implementing action consistent with international standards.
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency).
If terrorism is indicated, implement, as appropriate, the action guide for Credible or confirmed
terrorist threats.
If public contamination or exposure is possible, implement, as appropriate, the action guide for
Public contamination/exposure.
If serious overexposure is suspected, implement as appropriate, the action guide for Serious
overexposure.
If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery
of an uncontrolled dangerous source.
Monitor public response and deal with inappropriate behaviour.

Radiological assessment (radiological assessor=national team):
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—

Operate under the ICS incident commander.

—
—

Monitor for gamma, beta and alpha and establish an inner-cordoned area (safety distance).
If there are indications that a dangerous neutron source (e.g. Cf-252, Be/Am well logging) may be
involved obtain experts to conduct neutron monitoring (possibly with IAEA assistance if not
available within the State).
Brief incident commander on risks and provide measures to protect emergency workers (including
law enforcement) and control their doses.
Provide support to medical response to include conducting radiological assessment at victim
assembly point and arranging support for the medical facilities treating possibly contaminated
victims.
Monitor on-site personnel for contamination and ensure that contaminated people or items do not
leave the site undetected.
Develop retrieval/cleanup plan to minimize the dose to the workers.

—
—
—
—



Rehearse/test recovery/cleanup operations and provide measures to protect
recovery workers

Ensure that doses during recovery are kept within occupational limits unless
actions to be performed are considered an emergency response.
—

Reconstruct /record the doses received and inform those exposed about the risks, inform off-site
officials of any dose in excess of occupational limits and, arrange, where appropriate (See element
A8.5), for long term medical follow-up.

Emergency medical responder/team:
—

Operate under the ICS incident commander.

—

Implement and manage the on-scene medical response:



establish, with support from the radiological assessor, a victim assembly point near
the scene of the emergency for medical and radiological triage – field treatment.
 identify local medical facilities to be used for treatment of potentially
contaminated/exposed victims; brief their staff on treatment of exposed and
contaminated casualties and risks. Arrange, with the radiological assessor, to provide
these local medical facilities with expert support, if needed, on radiological
monitoring, decontamination and radiation protection.
—
—

Implement provisions to assess the concerns of members of the public (worried-well) about
radiation exposure/contamination (not at a hospital or other crucial facility).
Provide medical advice and support to local medical community on treatment of contaminated/exposed
individuals and the risk (negligible) to their staff.

Public information officer/team:
—
—

Operate under the ICS incident commander.
If the emergency receives media or public attention, implement media briefings, from a single
official source, on the threat and appropriate public actions; activate a PIC if needed83.

Incident investigator/team:
—
—

Operate under the ICS incident commander.
Conduct an investigation, in close co-operation with law enforcement if criminal activity is
suspected, to determine the cause and take appropriate action to prevent similar emergencies.

Regulatory body:
—
—

Operate under the ICS incident commander.
Determine if the device involved is safe before reuse.

IAEA resources (if provided)
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries and provide information on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).

If the public announcement is delayed, prepare public information and a spokesperson to be used when the news of
the emergency reaches the media and public.
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PUBLIC CONTAMINATION/EXPOSURE
Description
Discovery of contamination of the public or public places. This could occur as the result of members of the public, unaware of the
hazard, handling a lost or stolen dangerous source (see Appendix 8). This could also occur as a result of a deliberate act. These
emergencies are often discovered; unfortunately, after several people have been exposed and there has been considerable spread
of radioactive material.
Potential hazards
The exposed individuals could be suffering from radiation injuries warranting specialized treatment. The source of exposure or
contamination could represent a severe hazard unsuspected by those in the vicinity. The material could be dispersed by human activity
and could involve widespread contamination of areas and local products. There can be significant adverse and inappropriate public
reaction (see Element A1 1.2) and economic consequences if public and financial institution concerns are not promptly addressed.
Limited stays (minutes) near the material by response personnel should not be hazardous but holding the material could produce
injuries in minutes. The inhalation hazard is probably limited to the plume (e.g. within the smoke) within 100 metres of a source
in a fire or explosion. Resuspension of material on the ground should not be hazardous except for Pu contamination. External
contamination is probably not hazardous but inadvertent ingestion (e.g. by putting hands in the mouth) of contamination could be
hazardous. Excess cancers should not be detected following these types of emergencies, even those involving large amounts of
radioactive material.
Fire fighters are generally equipped with respiratory protection that provides good protection against the inhalation hazard.
Common radiation survey instruments can detect significant external exposure hazards but may not be able to detect significant
inhalation hazards. There is little or no health hazard to the medical staff treating or transporting exposed or contaminated people
provided they protect themselves from inadvertent ingestion of contamination by use of the normal barrier methods (e.g.
gloves) used to protect against infectious agents.
Emergency response
Incident commander (lead first responder) (First officials to be aware of a potential emergency):
—
Ensure that those approaching scene take action to prevent inadvertent ingestion of contamination (e.g. wear gloves, do
—
—
—
—

—
—
—

not smoke- or eat).
Perform life saving measures and provide first aid for serious injuries immediately, before conducting radiological
monitoring.
Conduct interviews to identify the possible source of the contamination and its possible location.
Keep people away from suspected contaminated areas. Establish an inner-cordoned area (safety distance) in accordance with
Appendix S (Table AS-I).
Arrange to transport seriously injured people to local medical facility. If they may be contaminated, wrap them in a blanket to
control the spread of contamination. Tell those transporting the victim and the receiving medical facility that the person may be
contaminated and that the risk to those treating such a patient is negligible but care should be taken to prevent inadvertent ingestion
of contamination.
Gather potentially exposed or contaminated people, who are not seriously injured, in a safe location (victim assembly point) to:
register them, give them a medical and radiological evaluation (triage) and arrange for their treatment.
Notify national officials.

—

Obtain radiological assessment assistance to co-ordinate the radiological response and radiation protection in accordance with
Ref. [11].
Obtain emergency medical assistance to advise and co-ordinate with medical facilities

—

Obtain public information officer (see Element A9. 1)84 to provide information to the public.

84 If

the public announcement is delayed, prepare public information and a spokesperson to be used when the news of the
emergency reaches the media and public.
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—

Activate response using the ICS (see Appendix 13) co-ordinated under an incident commander
from an incident command post near the scene.

Incident commander (local official):
—

Evaluate all available information; retrace the sequence of events. Be aware of the possibility that
radioactive material may be a subject of illicit trafficking or other criminal act. If illicit trafficking
or any criminal act is suspected, notify appropriate law enforcement authorities and integrate them
into the ICS.
Implement action to protect the public, workers, responders, and the economy from the actual or
perceived radiological risk by implementing action consistent with international standards
(see. Ref. [11]).
Relocate people from areas, identified by the emergency team of radiation specialists (radiological
assessor), where contamination levels exceed OILs for relocation and keep them informed of their
status, the risks to their health and the status of their homes and property (see Element A10.6).
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
Element A2. 15).
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).

—
—
—
—
—

If terrorism is indicated, implement, as appropriate, the action guide for Credible or confirmed
terrorist threats.
If serious overexposure is suspected, implement, as appropriate, the action guide for Serious
overexposure.
If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery
of an uncontrolled dangerous source.

—
—

Radiological assessment (radiological assessor=national team) (See Element A3. 1):
—

Operate under the ICS incident commander.

—

Provide measures to protect emergency workers (including law enforcement) and control their dose
(see Elements A6.7, A6. 10).
Identify and keep people away from significant contamination and identify potentially
contaminated people, products and locations based on appropriate OILs:

—




areas that should be evacuated;
members of the public and workers who should:
o
o
o
o


—

be immediately decontaminated,
be decontaminated as soon as reasonable,
be released – no further action needed,
get a medical follow up.

water/food/products that should be restricted.

—

Brief incident commander and responders on risks and provide measures to protect emergency
workers (including law enforcement) and control their doses (see Elements A6.7, A6.10).
Provide support to medical response to include conducting radiological assessment at victim
assembly point and arranging support for the medical facilities treating possibly contaminated
victims.
If national radiological response resources are insufficient – request international assistance through
the IAEA.
Inform those monitored of the results, risk, and actions they should take.

—

Establish, if appropriate, a programme to assess long term radiological consequences.

—

Establish radiological assessor base near the scene and activate an RMAC (see Appendix 14) if
needed to co-ordinate radiological field operations.

—
—

85 A person who has received neither sufficient radiation exposure nor been sufficiently contaminated to warrant medical treatment or

decontamination but who is worried and wishes to be assessed for radiation exposure/contamination.
86 If the public announcement is delayed, prepare public information and a spokesperson to be used when the news of the emergency
reaches the media and public.
—
If national radiological response resources are insufficient – request international assistance through
the IAEA.
—
Reconstruct /record the doses received and inform those exposed about the risks, inform off-site
officials of any dose in excess of occupational limits and, arrange where appropriate (See element
A8.5), for long term medical follow-up.

Emergency medical responder/team:
—

Implement and manage medical response, including (see Elements A8.4, A 8.5):



establish, with support from radiological assessment, a victim assembly point
near the scene of the emergency to perform medical and radiological triage –
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field treatment.

identify medical facilities for use in treatment of potentially
contaminated/exposed victims; brief their staff on treatment of exposed and
contaminated casualties and risks.
—
—
—
—

Provide selected medical facilities with expert support, if needed, on radiological monitor,
decontamination or radiation protection.
Implement provisions to assess concerned people (worried-well85) for radiation
exposure/contamination (not at a hospital or other crucial facility).
Arrange to alert local medical facilities of the potential for arrival of concerned people (worriedwell) wanting to be monitored if there is wide spread public concern.
Provide medical advice and support to local medical community on treatment of
contaminated/exposed individuals and the risk (minimal) to their staff.

Public information officer/team:
—
—

Operate under the ICS incident command.
If the emergency receives media or public attention, implement media briefings, from a single
official source, on the threat and appropriate public actions; activate a PIC if needed (see Element
A9.1)86.

National officials:
—
—
—
—

Operate under the ICS incident commander.
Ensure that all governmental agencies are informed of who is leading the response and that they
receive an explanation of the risk and their role.
Provide an emergency team of radiation specialists (radiological assessor) (see Element A3. 1).
Take action to mitigate the economic and psychological consequences of the threat, including:


restricting national and international trade or movement of potentially
contaminated items or people;

promptly making a public announcement describing the hazard realistically
followed by media briefings from a single official source and activating a PIC if
needed (see Element A9.1).
—
—

Develop a recovery plan (include objectives and criteria) before recovery efforts begin (see
Element A12. 1).
Implement a longer-term medical monitoring programme if appropriate (see Element A8.5 and
Ref. [29]).

Incident investigator/team:
—
—

Operate under the ICS incident commander.
Conduct an investigation, in close co-operation with law enforcement if criminal activity is
suspected, to determine the cause, origin of the material or device involved, and the possible
involvement of other sources. Take appropriate action to prevent similar emergencies.

IAEA resources (if provided):
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries and provide information on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).
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—

Inform potentially affected States.

—

Respond to international inquiries on transnational emergencies.

—

Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).

Incident commander (in each potentially affected State):
—
—

Co-ordinate the response using the ICS (see Appendix 13) under an incident commander.
Obtain radiological assessment assistance to co-ordinate the radiological response and radiation protection
in accordance with Ref. [11].

—

Obtain emergency medical assistance to advise and co-ordinate with medical facilities

—

Obtain public information officer (see Element A9. 1)87 to provide information to the public.

—

Implement action to protect the public, workers, responders, and the economy from the actual or perceived
radiological risk by implementing action consistent with international standards (see. Ref. [11]).

—

If, after re-entry, the area of impact can be bounded, implement provision to locate debris and instruct the
public to avoid and report suspicious objects.

—

If significant public contamination or exposure is possible, implement, as appropriate, the action guide
for Public contamination/exposure.

—

If serious overexposure is suspected, implement, as appropriate, the action guide for Serious
overexposure.

—

If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery of an
uncontrolled dangerous source.

Public information officer/team:
—

Operate under the ICS incident commander.

—
Initiate media briefings from a single official source if the emergency receives media or public attention.
Activate a PIC if needed (see Element A9. 1)77

Radioactive satellite re-entry
Emergency medical responder/team:
—
—

Operate under the ICS incident commander.
Advise medical community on recognition of radiation induced injuries and immediate action to
take if such injuries are suspected.
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—

Prepare to assess concerned people (worried-well) for radiation exposure/contamination (not at a
hospital or other crucial facility)

Radiological assessment (national team) (See Element A3. 1):
—
—
—
—
—

Operate under the ICS incident commander.
Establish an RMAC (see Appendix 14) and conduct monitoring to locate radioactive debris if the
search area can be reasonably limited.
If national radiological response resources are insufficient – request international assistance through
IAEA.
On locating satellite debris, perform immediate actions to render it safe.
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).
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Nuclear weapons accident
Description
A crash, without a nuclear explosion, of a vehicle or aircraft carrying a nuclear weapon.
Potential hazards
Detonation of the high explosives contained in the weapon represents a hazard near the crash. Inhalation of
plutonium and other toxic material from the smoke from a burning aircraft, vehicle or conventional
explosives and from resuspension of the Pu deposited on the ground could be immediately life threatening to
those without inhalation protection to about 1 km downwind. Normally available radiation monitoring
instruments may not be able to detect hazardous levels of Pu. Fire fighters are generally equipped with
respiratory protection, which provide good protection against the inhalation hazard.
Emergency response
Incident commander (lead first responder):
—
—

—
—
—
—
—
—
—

—
—

Observe from a distance and assess all possible hazards.
Approach from upwind or use respiratory protection if possible and other available protective
clothing and ensure those approaching scene take action to prevent inadvertent ingestion of
contamination (e.g. wear gloves, do not smoke- or eat).
Perform life saving measures and provide first aid for serious injuries immediately, before
conducting radiological monitoring.
Control fires and other consequences that are an immediate threat to life.
Establish an inner-cordoned area (safety distance) in accordance with Appendix 5 (Table A5-I).
Record names of potentially exposed individuals.
Activate response using the ICS (see Appendix 13) co-ordinated under an incident commander
from an incident command post near the scene.
Establish the incident command post upwind88, at a safe distance (> 1 km) and in a secure area.
Arrange to transport seriously injured people to local medical facility. If they may be contaminated,
wrap them in a blanket to control the spread of contamination. Tell those transporting the victim
and the receiving medical facility that the person may be contaminated and that the risk to those
treating such a patient is negligible but care should be taken to prevent inadvertent ingestion of
contamination.
Gather potentially exposed or contaminated people, who are not seriously injured, in a safe location
(victim assembly point) to: register them, give them a medical and radiological evaluation (triage)
and arrange for their treatment.
Arrange to alert local medical facilities of the potential for arrival of concerned people (worriedwell89) if there is wide spread public concern.

Incident commander (local officials):
—
—
—
—

Notify national officials.
Ask national officials for advice and an emergency team of radiation specialists (radiological
assessor) (see Element A3. 1).
Provide respiratory protection to protect emergency workers and control their dose (see Elements
A6.7, A6.10).
Implement action to protect the public, workers, responders, and the economy from the actual or
perceived radiological risk by implementing action consistent with international standards
(see. Ref. [11]).

88 Wind

direction is often very variable, especially in an urban area; thus, this is a

secondary concern.
89 A person who has received neither radiation exposure nor contamination sufficient to warrant medical treatment or
decontamination but who is worried and wishes to be assessed for radiation exposure/contamination.
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—

If significant public contamination or exposure is possible, implement, as appropriate, the action
guide for Public contamination/exposure.
If serious overexposure is suspected, implement, as appropriate, the action guide for Serious
overexposure.
If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery
of an uncontrolled dangerous source.

—
—

Radiological assessment (Radiological assessor=national team) (See Element A3. 1):
—
—
—

Operate under the ICS incident commander.
Provide emergency team of radiation specialists (radiological assessor) (see Element A3. 1).
Monitor for gamma, beta and alpha and establish an inner-cordoned area (safety distance) in
accordance with Appendix 5 (Table A5-I).
Brief incident commander on risks and provide measures to protect emergency workers (including
law enforcement) and control their dose (see Elements A6.7, A6.10).
Provide support to medical response to include conducting radiological assessment at victim
assembly point and arranging support for the medical facilities treating possibly contaminated
victims.
Establish radiological assessor base near the scene and activate an RMAC (see Appendix 14) if
needed to co-ordinate radiological field operations.
If national radiological response resources are insufficient – request international assistance through
the IAEA.
If needed, request support of specialist from the responsible State.
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
Element A2. 15).

—
—
—
—
—
—

Responsible State:
—
—

Operate under the ICS incident commander.
Provide specialized monitoring (integrated into the RMAC) and technical support, including
recommending OILs for relocation and return to normal.
Support recovery operations.

—

Public information officer/team:
—
—

Operate under the ICS incident commander.
Initiate media briefings from a single official source if the emergency receives media or public
attention. Activate a PIC if needed (see Element A9.1)77.

Emergency medical responder/team:
—
—

Operate under the ICS incident commander.
Implement and manage the on-scene medical response, including (see Elements A8.4, A 8.5):



establish, with support from the radiological assessor, a victim assembly point
near the scene of the emergency for medical and radiological triage – field
treatment.

identify local medical facilities to be used for treatment of potentially
contaminated/exposed victims; brief their staff on treatment of exposed and
contaminated casualties and risks. Arrange, with the
radiological assessor, to provide these local medical facilities with expert support,
if needed, on radiological monitoring, decontamination and radiation protection.
—
—

Implement provisions to assess the concerns members of the public (worried-well) who are
concerned about radiation exposure/contamination (not at a hospital or other crucial facility).
Provide medical advice and support to local medical community on treatment of
contaminated/exposed individuals and the risk (negligible) to their staff.

National/local officials:
—

Operate under the ICS incident commander.
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—

Co-ordinate with the State responsible for the weapon; ask them to provide monitoring and other
assistance.

IAEA resources (if provided):
—
—
—
—

Operate under the ICS incident commander.
Assist with co-ordination with responsible State if requested.
Respond to international inquiries on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).
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Transport
Description
An emergency involving radioactive material being transported in accordance with international standards
[24].
Potential hazards
For package types shown in Figure A7-1 with a medium and medium to high hazard level, there is a small
possibility of: 1) a release resulting in an inhalation hazard near the source, 2) contamination that is hazardous
if ingested and 3) hazardous levels of external exposure from being near the accident for an extended time.
Fire fighters are generally equipped with protective clothing and respiratory protection equipment, which
provides good protection against radioactive contamination and inhalation of airborne radioactive material.
Being in the vicinity of the material for a short period (e.g. to conduct life saving) should not be hazardous.
There have been no reported transport emergencies involving radioactive material that have had serious
radiological consequences [16].
Emergency response
Carrier (See Ref. [16]):
—
—
—
—

Perform life saving measures and provide first aid for serious injuries immediately, before
conducting radiological monitoring.
Keep people away from the emergency scene and implement other actions in carrier response
guidance.
Call local emergency response services.
Operate under the ICS incident commander.

Incident commander (lead first responder Ÿ local official):
—
—

—
—
—
—
—
—
—

—
—

Observe from a distance and assess all possible hazards.
Approach from upwind or use respiratory protection if possible and ensure those approaching
scene take action to prevent inadvertent ingestion of contamination (e.g. wear gloves, do not
smoke- or eat).
Take life saving and first aid action immediately, before conducting monitoring.
Control fires and other consequences that are an immediate threat to life.
Obtain radiological assessment assistance to co-ordinate radiological response in accordance with
Ref. [11].
Obtain emergency medical assistance to co-ordinate the medical response.
If the emergency receives media or public attention obtain public information officer (see Element
A9. 1)90 to keep the public informed.
Establish an inner-cordoned area (safety distance) in accordance with Appendix 5 (Table A5-I).
Arrange to transport seriously injured people to local medical facility. If they may be contaminated,
wrap them in a blanket to control the spread of contamination. Tell those transporting the victim
and the receiving medical facility that the person may be contaminated and that the risk to those
treating such a patient is negligible but care should be taken to prevent inadvertent ingestion of
contamination.
Gather potentially exposed or contaminated people, who are not seriously injured, in a safe location
(victim assembly point) to: register them, give them a medical and radiological evaluation (triage)
and arrange for their treatment.
Activate response using the ICS (see Appendix 13) co-ordinated under an incident commander
near the scene. Establish the incident command post upwind91, at a safe distance and in a
secure area.

90 If

the public announcement is delayed, prepare public information and a spokesperson to be used when the news of
the emergency reaches the media and public.
91 Wind direction is often variable, especially in an urban area; thus, this is a secondary concern.
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—

—

Evaluate all available information; retrace the sequence of events. Be aware of the possibility that
radioactive material may be a subject of illicit trafficking or other criminal act. If illicit trafficking
or any criminal act is suspected, notify appropriate law enforcement authorities and integrate law
enforcement into the ICS.
On the basis of data on the labels and shipping papers, take the initial action appropriate as shown
in Figure A7-I:


keep people away from the emergency scene, establish cordon-off area and
controlled access area;

get the names of people who may have been in the emergency area (for possible
follow up);

request radiological assistance from regional or national officials (if
appropriate) (see Element A3.1);

control the potential spread of contamination (e.g. by water) if it will not delay or
interfere with other response actions.
—
—
—
—
—

If terrorism is indicated, implement, as appropriate, the action guide for Credible or confirmed
terrorist threats.
If significant public contamination or exposure is possible, implement, as appropriate, the action
guide for Public contamination/exposure.
If serious overexposure is suspected, implement, as appropriate, the action guide for Serious
overexposure.
If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery
of an uncontrolled dangerous source.
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).

Radiological assessment (radiological assessor=national team): (See
Element A3. 1)
—

Operate under the ICS incident commander.

—

If warranted, dispatch radiation assistance team (radiological assessor) (see Element A3.1) to
perform monitoring in accordance with Ref. [11].
Monitor for gamma, beta and alpha and establish an inner-cordoned area (safety distance) in
accordance with Appendix 5 (Table A5-I).
If there are indications that a dangerous neutron source (e.g. Cf-252, Be/Am well logging) may be
involved obtain experts to conduct neutron monitoring (possibly with IAEA assistance if not
available within the State).
Brief incident commander on risks and provide measures to protect emergency workers (including
law enforcement) and control their dose (see Elements A6.7, A6.10).

—
—
—

Emergency medical responder/team:
—

Operate under the ICS incident commander.

—

Provide medical advice and support to on scene response and local medical community on
treatment of contaminated/exposed individuals and the risk (negligible) to their staff.

Public information officer/team:
—

Operate under the ICS incident commander.

—

If the emergency receives media or public attention, implement media briefings, from a single
official source, on the threat and appropriate public action. Activate a PIC if needed (see Element
A9.1)77.

Incident investigator/team:
—

Operate under the ICS incident commander.

—

Conduct an investigation, in close co-operation with law enforcement if criminal activity is
suspected, to determine the cause and take appropriate action to prevent similar emergencies.
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Serious overexposure (non-medical)
Description
Severe overexposure not involving a medical procedure. For medical overexposures follow the
guide for Accidental medical overexposures.
Potential hazards
Inadequate treatment of the overexposure resulting in unnecessary suffering. Additional
unnecessary overexposures from failure to promptly identify and correct the cause of the
overexposure.
Emergency response
Operator (Operator, if known, of practice resulting in the overexposure):
—
—
—
—

At the scene, conduct interviews and gather and secure information needed to estimate the dose.
Report the event to national officials.
Initiate measures to protect emergency workers and control their doses (see Elements A6.7,
A6. 10).
Conduct an investigation to determine the cause of the overexposure, take action to prevent further
overexposure, and protect information that may be important for further investigation.

Medical facility treating the victim:
—
—
—
—
—
—

Operate under the ICS incident commander.
Treat injuries.
Brief medical staff treating casualties on negligible risk in treating exposed/contaminated
patients and appropriate precautions.
Initiate measures to protect emergency workers and control dose (see Elements A6.7, A6.10).
Perform physical examinations and blood tests promptly to assist in estimating the dose (see Ref.
[29]).
In consultation with the experts, determine a course of treatment based on the estimated dose
received. Consider both the physical and psychological suffering of the patient. (See Element
A.8.4).

Incident commander (local officials):
—
—
—
—
—
—

Co-ordinate the response using the ICS (see Appendix 13) from an incident command post near the
scene.
Ensure that all governmental agencies are informed.
Ask national officials for advice and an emergency team of radiation specialists (radiological
assessor) (see Element A3. 1).
Evaluate all available information: retrace the sequence of events. Be aware of the possibility of
criminal acts. If illicit trafficking or any criminal act is suspected, notify appropriate law
enforcement authorities and integrate them into the ICS.
If significant public contamination or exposure is possible, implement, as appropriate, the action
guide for Public contamination/exposure.
If radiological terrorism is suspected/confirmed implement, as appropriate, the action guide for
Credible or confirmed terrorist threats.

National officials:
—
—
—

Operate under the ICS incident commander.
Contact the IAEA to arrange for consultation with physicians with expertise in treating severe
overexposures.
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
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Element A2. 15).

Incident investigator/team:
—
—

Operate under the ICS incident commander.
Conduct an investigation, in close co-operation with law enforcement if criminal activity is
suspected, to determine the cause and take appropriate action to prevent similar emergencies.

Public information officer/team:
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries and rumours.
If there is public interest in the event, initiate media briefings from a single official source and
activate the PIC if needed (see Element A9.1) 77.

IAEA resources (if provided):
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).
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Accidental medical overexposures
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Description
Significant unplanned overexposures of patients resulting from controlled medical sources such as
radiotherapy devices. Equipment, software, human factors, or confusing procedures could be
contributing causes.
Potential hazards
Other users (national and international) using similar devices or procedures could have similar
emergencies. Inadequate treatment resulting in unnecessary suffering of the overexposed patient.
Emergency response
Operator (registrant – licensee):
—
—
—
—
—
—

Reconstruct the scenario of the accidental medical overexposure; include an assessment of the dose
and dose distribution within the patient needed for medical prognosis.
Perform a clinical assessment of the radiation effects due to the overexposure.
Initiate appropriate treatment; consult with physicians with relevant expertise in treating severe
overexposures (possibly through the IAEA).
Conduct an investigation to determine the cause of the overexposure, take action to prevent further
overexposures, and protect information that may be important in a further investigation of the case.
Submit to the regulatory body, as soon as possible after the investigation, a report that states the
cause of the incident.
Inform the patient and his/her doctor about the incident.

Incident commander (local officials):
—
—
—
—

Co-ordinate the response using the ICS (see Appendix 13) from an incident command post near the
scene.
Ensure that all governmental agencies are informed.
Ask national officials for advice and an emergency team of radiation specialists (radiological
assessor) (see Element A3. 1).
If significant public contamination or exposure is possible, implement, as appropriate, the action
guide for Public contamination/exposure.

Incident investigation (regulatory body):
—
—

Operate under the ICS incident commander.
Promptly determine the cause of the overexposure. If it may have resulted from a problem that
could occur in another facility or State (e.g. potentially a transnational emergency), promptly
request the national competent authority to notify the IAEA (Element A2. 15).

Public information officer/team:
—
—
—

Operate under the ICS incident commander.
If there is public interest in the emergency, initiate media briefings from a single official source and
activate the PIC if needed (see Element A9.1)77.
Initiate action, as appropriate, to prevent similar emergencies at this facility or others using similar
practices.

National competent authority for domestic accidents (if appropriate)93,
—
—

94

Operate under the ICS incident commander.
Contact the IAEA to arrange for consultation with physicians with expertise in treating severe
overexposure.

92 See

Ref. [3], para. II.30 for a related requirement.
93 The contact point that is authorized to issue a notification, warning messages or
request for assistance to the IAEA ERC. 94 In accordance with the guidelines in Ref. [23]
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—

Notify potentially affected States and the IAEA if there are indications that other States or their
citizens may be affected or may have involved a fault and/or problem (such as in equipment or
software) that could have serious implications for safety internationally (transnational emergency Element A2. 15).

IAEA resources (if provided):
—

Operate under the ICS incident commander.

—

Respond to international inquiries on transnational emergencies.

—

Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).
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Detection of elevated radiation levels
Description
Elevated radiation levels of ambient radiation or radioactive contamination in air, food/water or
commercial products (at the time of discovery of unknown origin) raising suspicion of an emergency
situation of actual, potential or perceived radiological significance.
Potential hazards
Elevated radiation levels of unknown origin in air/food/water/products resulting in significant exposure of
the public95 are very unlikely. However, if the elevated radiation levels in air or water are due to a significant
release of radioactive material from a facility in threat category I or II, contamination in excess of national
and international standards is possible. Allowing contaminated food/water/products in the international or
local distribution system could have serious economic consequences. Detection of elevated radiation levels
in food or consumer products can indicate an accident at a manufacturing facility, possibly from another
State (e.g. accidental incorporation of an ‗orphan source‘
into recycled scrap metal). There can be significant adverse and inappropriate public reaction (see Element A1
1.2) and economic consequences if public and financial institution‘s concerns are not promptly addressed.
(See Element A2. 15)
Emergency response
Incident commander (local official=national official):
—
—
—
—
—
—
—
—
—
—

Obtain radiological assessment assistance to identify and investigate the source of elevated
radiation levels and to assess possible impact and its radiological significance.
Obtain public information officer (see Element A9. 1) to provide information to the public.
Evaluate all available information: retrace the sequence of events. Be aware of the possibility of
criminal acts. If illicit trafficking or any criminal act is suspected, notify appropriate law
enforcement authorities and integrate them into the ICS.
Take actions to prevent contaminated products from entering the distribution system. Keep people
away from and remove potentially contaminated food or products from public use until they have
been assessed.
Inform the public of the risk.
Have the national competent authority notify the IAEA, if transnational emergency.
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).
If a lost or stolen dangerous source may be involved, implement, as appropriate, the action
guide for a Theft of a dangerous source.
If radiological terrorism is suspected/confirmed implement, as appropriate, the action guide for
Credible or confirmed terrorist threats.
If significant public contamination or exposure is possible implement, as appropriate, the action
guide for Public contamination/ exposure..

Radiological assessment (radiological assessor=national team) (See Element A3. 1):
—
—
—
—
—

95 Resulting

Increase the frequency of routine monitoring; enhance environmental and food monitoring; use
locations where contamination may have been introduced and possible contamination
concentrators (e.g. filters).
Establish a system to take and analyse samples of contaminated items.
Identify the contaminant and assess the radiological significance of contamination.
Brief local/national officials on risks based on actual radiological data.
Analyse the course of events and identify members of the public and workers (if any) who should
be checked for contamination.

in early health effects or warranting long term medical screening.
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—

Assess likely exposures of public and workers since originating event

—

Inform those assessed of the results, risk, and actions they should take.

Public information officer/team:
—
—

Prepare for media attention once the event becomes publicly known.
Provide media briefings from a single official source on the threat and appropriate and
inappropriate public response actions (e.g. do not drink water) and actions being taken to ensure
public safety, to protect products and international trade etc.; activate a PIC if needed (see Element
A9.1).

National officials:
—
—

Ensure all governmental agencies are informed of who is leading the response and that they receive
an explanation of the risk and their role.
Restrict national or international export of potentially contaminated water/food or items.

—

Notify the IAEA if:



the elevated levels are unusually high (for example, at least ten times above normal),
there are indications that other States or their citizens may be affected (Transnational emergency - see Element
A2. 15).

IAEA:
—

Respond to international inquiries.

—

Assist in locating origin of contamination if suspected to arise from another State.
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Credible or confirmed terrorist threats
Description
A credible threat (see Appendix 17) of committing a terrorist act perceived by the public or officials
as a nuclear or radiological emergency. This could involve an RDD, contamination of places, food,
water or products, exposure of people, sabotage, or attacks on facilities.
Potential hazards
For a description of the radiological hazards, see the potential hazards sections of the action
guides for RDD, intentional contamination of water supplies, intentional contamination of
food/products, theft of a dangerous source or public contamination / exposure. The objective of the
perpetrators may be to create ―terror‖ among the public with the resulting psychological and
economic impact. Experience shows that the public‘s perception of the risk posed by the threat may
be more important than the actual risk. Consequently, an important part of the response will be
providing the public with timely, informative (understandable) and consistent information on
the true risk.
Emergency response
Incident commander (lead first responder = local official=national official):
—
—

—
—
—

Activate an integrated response (including law enforcement, investigative and public
safety/radiation components) using the ICS (see Appendix 13) under an incident commander
operating from an incident command post.
Take actions to neutralize the threat such as:

apprehending suspects;

eliminating the opportunity to carry out the threat (e.g. improved security, establish means for early detection); or

removing the motive for the threat.
Take action to mitigate the economic and psychological consequences of the threat, including
provisions to promptly make a public announcement describing the hazard realistically and to limit
the spread of contamination and contaminated products.
Implement action consistent with international standards (see. Ref. [11]) to protect the public,
workers, responders, and the economy from the actual or perceived radiological risk.
Prepare secondary/simultaneous threats

—

Prepare for bobby traps, a second devise intended to injure responders, a second devise intended to
injure evacuees.
Prepare for hoaxes once the threat is publicly known.

—
—

Prepare to implement additional response actions using one of the following guides as appropriate:







—
—

RDD
Intentional contamination of water
Intentional contamination of food/products
Theft of a dangerous source
Public contamination/exposure
Serious overexposure
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
Element A2. 15).
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).

Radiological assessment (radiological assessor=national team):
—

Operate under the ICS incident commander.

—

Prepare a radiation assistance team (radiological assessor) (see Element A3.1) to perform
monitoring consistent with Ref. [11].
If there are indications that a dangerous neutron source (e.g. Cf-252,

—

Be/Am well logging) may be involved obtain experts to conduct neutron
monitoring (possibly with IAEA assistance if not available within the
State).
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—

—
—

Ensure operational guidance (OILs) is available for assessment and implementation of evacuation,
relocation, medical follow-up and treatment of contaminated individuals, restriction of water
and food and restriction of products and commodities. Provide a plain language explanation of the
risk and appropriate public action with the guidance.
Provide measures to protect emergency workers (including law enforcement) and control their dose
(see Elements A6.7, A6. 10).
If national radiological response resources are insufficient, request international assistance through
the IAEA.

Emergency medical responder/team:
—
—

—

Operate under the ICS incident commander.
Make provisions to implement and manage the on-scene medical response, including (see
Elements A8.4, A 8.5):

establishing, with support from the radiological assessor, a victim assembly point near the scene of the
emergency for medical and radiological triage – field treatment.

identifying local medical facilities to be used for treatment of potentially contaminated/exposed victims. Brief
their staff on treatment of exposed and contaminated casualties and risks. Arrange, with the radiological
assessor, to provide these local medical facilities with expert support, if needed, on radiological monitoring,
decontamination and radiation protection.

Implementing provisions to assess the concerns members of the public (worried-well) who are concerned about
radiation exposure/contamination (not at a hospital or other crucial facility).
Prepare to provide medical advice and support to local medical community on treatment of
contaminated/exposed individuals and the negligible risk to their staff.

Public information officer/team:
—

Operate under the ICS incident commander.

—

If the emergency receives media or public attention, implement media briefings from a single
official source on the threat and appropriate public action. Activate a PIC if needed (see Element
A9.1)77.

IAEA provided assistance:
—

Operate under the ICS incident commander.

—

Respond to international inquiries on transnational emergencies.

—

Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).

Non-credible terrorist threats
Description
A non-credible (see Appendix 17) threat to commit a terrorist act perceived by the public as
posing a radiological hazard.
Potential hazards
The objective of the perpetrators may be to create ―terror‖ among the public with the resulting
psychological and economic impact. Experience shows that the public‘s perception of the risk posed
by the threat may be more important than the actual risk. These perceptions could result in
significant adverse and inappropriate public reaction (see Element A1 1.2) and economic
consequences if public and financial institution concerns are not promptly addressed.
Emergency response
96
Incident commander (lead first responder = local official=national official):
—
—

Ensure that all governmental agencies are informed of the results of assessment, the names of those
leading the response and an explanation of their role.
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).

—

Report to law enforcement criminal hoaxes for investigation.

Public information officer/team:
—

Operate under the ICS incident commander.

—

If the emergency receives media or public attention, implement media briefings from a single
official source on the threat and appropriate public action; activate a PIC if needed (see Element
A9. 1)77;

Incident investigator/team:
—

Operate under the ICS incident commander.

—

Conduct an investigation and further analysis to confirm the assessment of credibility.

10
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96 Typically

from law enforcement.
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Explosive radiological dispersal device (RDD)
Description
An RDD has been or may be used to spread radioactive material or has been located before
97

detonation.
Potential hazards
The greatest threat comes from the direct effects of an explosion rather than from radiation exposure or
contamination. The greatest radiological hazard comes from inadvertent inhalation or inadvertent ingestion
of the material dispersed by an explosion or fire or from handling radioactive debris or material in an
unexploded device. There would only be a negligible radiological threat if less than dangerous quantities
(see Appendix 8) are involved. An RDD containing quantities 10 or more times the criteria in Appendix 8
for a dangerous source would be required to result in dispersal of material that is life threatening to
unprotected people. The inhalation hazard is probably limited to the plume (e.g. within the smoke) within
100 metres of the source of the release. Resuspension of Pu on the ground could be hazardous near the
source. External contamination is probably not hazardous but inadvertent ingestion (e.g. by putting hands in
the mouth) of contamination could be hazardous. Limited stays near the source in an unexploded RDD
or large pieces of debris by response personnel should not be hazardous but holding such material could
produce injuries in minutes. Fire fighters are generally equipped with respiratory protection that provides
good protection against the inhalation hazard. Common radiation survey instruments can detect significant
external exposure hazards but cannot detect significant inhalation hazards. There can be significant adverse
and inappropriate public reaction (see Element A1 1.2) and economic consequences if public and financial
institution concerns are not promptly addressed. Excess, radiation induced, cancers should not be detected
following this type of emergency, even for emergencies involving large amounts of radioactive material.
Emergency response
Incident commander96 (lead first responder):
—
—

Observe from a distance and assess all possible hazards- be aware of the potential for other
bombs/devices/threats.
Approach from upwind.

—

Save lives and prevent/treat serious injuries before conducting radiological monitoring.

—

Deal with the conventional hazard; request assistance from bomb experts (do not handle the
device).
Conduct immediate field assessment for indications that the device may be radioactive:

—





—
—

Was a threat received in advance?
Is there a message at the scene?
Radiation symbol? (Not a reliable indicator)
Gamma radiation levels significantly above background (> 1 µSv/h)98
Prepare for bobby traps, a second devise intended to injure responders, a second
devise intended to injure evacuees.
Activate response using the ICS (see Appendix 13) co-ordinated under an incident commander
near the scene. Establish the incident command post upwind99, at a safe distance and in a
secure area.
If radiological terrorism is suspected/confirmed:

—






establish an inner-cordoned area (safety distance) in accordance with Appendix 5 (Table A5-I).
request assistance from law enforcement responders;
avoid the smoke or use standard inhalation protection while in the smoke; and ensure those approaching scene
take action to prevent inadvertent ingestion of contamination (e.g. wear gloves, do not smoke- or eat).
request assistance from radiological assessor (see Element A9. 1);
only approach the device or debris to protect lives until radiological assessment is performed; keep time in the
immediate vicinity (< 1 m) of device to a minimum;

97 A

bomb containing radioactive material. The conventional bomb is used as a means to spread radioactive contamination.
This includes unsophisticated improvised nuclear devices (INDs) that are not expected
to result in a significant yield.
98 There could be a significant radiological hazard even if gamma dose rates are at about background level (e.g, from Pu). 99
Wind direction is often very variable especially in an urban area, thus this is a secondary concern.
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• arrange





to transport seriously injured people to local medical facility. If they may be contaminated, wrap them in
a blanket to control the spread of contamination. Tell those transporting the victim and the receiving medical
faciity that the person may be contaminated and that the risk to those treating such a patient is negligible but
care should be taken to prevent inadvertent ingestion of contamination.
gather potentially exposed or contaminated people, who are not seriously injured, in a safe location (victim
assembly point) to: register them, give them a medical and radiological evaluation (triage) and arrange for their
treatment.
get monitored by the radiological team before leaving;
get equipment monitored before leaving the area.

Incident commander (local official=national official):
—

Integrate the response (including law enforcement, investigative, radiological components and
public safety/administration) using the ICS (see Appendix 13) (the incident commander should be
a member of law enforcement).
Ensure that all governmental agencies are informed of who is leading the response and that they
receive an explanation of the risk and their role.
Make arrangements to dispatch a radiation assistance team (radiological assessor) (see
Element A3. 1) to perform monitoring.
Implement action to protect the public, workers, responders, and the economy from the actual or
perceived radiological risk by implementing action consistent with international standards
(see. Ref. [11]).
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).

—
—
—
—
—

Once it becomes known to the public, implement provisions to address public concerns and to
mitigate the economic and psychological consequences.
Be prepared for hoaxes once the event is publicly known.

—
—

If a lost or stolen dangerous source may be involved implement, as appropriate, the action guide for
a Theft of a dangerous source.
If significant public contamination is possible, implement, as appropriate, the action guide for
Public contamination.
If serious overexposure is suspected, implement, as appropriate, the action guide for Serious
overexposure.
If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery
of an uncontrolled dangerous source.
Develop and implement a recovery and cleanup plan in order to return to normality (see Elements
A12. 1-4).

—
—
—
—

Emergency medical responder/team:
—

Operate under the ICS incident commander.

—

Implement and manage the on-scene medical response, including (see Elements A8.4, A 8.5):


—
—

establish, with support from the radiological assessor, a victim assembly point near the scene of the emergency
for medical and radiological triage – field treatment.

identify local medical faciities to be used for treatment of potentially contaminated/exposed victims; brief
their staff on treatment of exposed and contaminated casualties and risks. Arrange, with the radiological
assessor, to provide these local medical facilities with expert support, if needed, on radiological monitoring,
decontamination and radiation protection.
Implement provisions to assess the concerns of members of the public (worried-well) about
radiation exposure/contamination (not at a hospital or other crucial facility).
Provide medical advice and support to local medical community on treatment of
contaminated/exposed individuals and the risk (negligible) to their staff.

Public information officer/team:
—

Operate under the ICS incident commander.

—

Prepare for immense media attention once the emergency becomes publicly know.

—

Provide media briefings from a single official source on the threat and the appropriate and
inappropriate public response actions (e.g. who should be monitored and where to go) and actions
being taken to ensure public safety, to protect products and international trade etc; activate a PIC if
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needed (see Element A9.1)77.

Radiological assessment (radiological assessor=national team): (See Element A3. 1)
—
—

—

—
—
—
—
—
—

—
—
—

Operate under the ICS incident commander.
Monitor for gamma, beta and alpha and establish an inner-cordoned area (safety distance) in
accordance with Appendix 5 (Table A5-I) and Ref. [11].
If there are indications that a dangerous neutron source (e.g. Cf-252,

Be/Am well logging) may be involved obtain experts to conduct
neutron monitoring (possibly with IAEA assistance if not available
within the State).
Prepare for bobby traps, a second devise intended to injure responders, a
second devise intended to injure evacuees.
Brief incident commander on risks and provide measures to protect emergency workers (including
law enforcement) and control their dose (see Elements A6.7, A6.10).
Provide support to medical response to include conducting radiological assessment at victim
assembly point and arranging support for the medical facilities treating possibly contaminated
victims.
Establish radiological assessor base near the scene and activate an RMAC (see Appendix 14) if
needed to co-ordinate radiological field operations.
If national radiological response resources are insufficient – request international assistance through
the IAEA.
Protect evidence needed by law enforcement to the extent possible consistent with public
protection including:

working with law enforcement;

preventing possible criminal acts at the scene (e.g. theft, introduction of contamination);

preserving documents, samples etc. associated with radiological response;

identifying and recording people involved.Ensure that law enforcement activities do not cause safety concerns.
Ensure that law enforcement responders are provided with adequate protection as emergency
workers.
Ensure that the radiological response does not interfere with law enforcement (e.g. unnecessary
interference with collection or preservation of evidence).
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
Element A2. 15).

IAEA resources (if provided):
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).
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Intentional contamination of water supply
Description
Actual or potential contamination of public water supplies.
Potential hazards
It is probably impossible to contaminate a public water supply with a volume greater than 1000 m3 to a
level that would result in doses that are immediately life threatening, or that would warrant long term
medical follow-up. It would be possible to contaminate water supplies to levels above the action levels
recommended for emergencies [Table A1-III]. However, water contaminated to levels of 100 or more
times these levels could be consumed safely100 for a limited time. There can be significant adverse and
inappropriate public reaction (see Element A1 1.2) and economic consequences if public and financial
institution‘s concerns are not promptly addressed. Restrictions of the use of the water supply could result in
public safety and sanitation concerns. Excess, radiation induced, cancers should not be detected following
this type of emergency, even if large amounts of radioactive material are involved.
Emergency response
Incident commander (lead first responder = local official=national official):
—

Integrate the response (including law enforcement, investigative, radiological components and
public safety/administration) using the ICS (see Appendix 13). Operate from an incident command
post near the scene.
Conduct immediate field assessment for indications that there may be radioactive contamination:

—



—

—
—
—
—
—
—
—
—
—
—
—

Was a credible threat received?
Is there a message at the scene?
Radiation levels significantly above background (> 1 µSv/h)101
If radiological terrorism is suspected/confirmed: Request assistance from radiological assessor;

Take action to prevent, delay, and reduce contamination of water supply if it will not have an immediate impact
on public health or safety.
Evacuate workers from potential areas with high levels of contamination (e.g. site where
contamination may have been introduced) unless they are needed for continued safe operations.
Restrict use of the water if replacement water is available.
If replacement water is not available, allow use of levels up to 100 times the levels in Table A1-III
for a short time.
Inform the public of the risk; note that consumption at levels of the water is safe if levels are < 100
times those in Table A1- III.
If water with contamination levels above the levels in Table A1-III are being used have the medical
and radiological assessment teams conduct an assessment of the risks and make recommendations
– this can be dose with consultation with IAEA.
Prepare for hoaxes once the threat is publicly known.
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
Element A2. 15).
Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).
If a lost or stolen dangerous source may be involved, implement, as appropriate, the action
guide for a Theft of a dangerous source.
If significant public contamination is possible, implement, as appropriate, the action guide for
Public contamination.
If serious overexposure is suspected, implement, as appropriate, the actions for Serious
overexposure.

100 Will

not result in early health effects or require long term medical monitoring (see Element A8.5).
101 There could be a significant radiological hazard even if gamma dose rates are at
about background level (e.g. from Pu).
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—

If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery
of an uncontrolled dangerous source.

Emergency medical responder/team:
—

Operate under the ICS incident commander.

—

Implement and manage the on-scene medical response, including (see Elements A8.4, A 8.5):


—
—

establish, with support from the radiological assessor, a victim assembly point near the scene of the emergency
for medical and radiological triage – field treatment.

identify local medical faciities to be used for treatment of potentially contaminated/exposed victims; brief their
staff on treatment of exposed and contaminated casualties and risks. Arrange, with the radiological assessor, to
provide these local medical facilities with expert support, if needed, on radiological monitoring, decontamination
and radiation protection.
Implement provisions to assess the concerns of members of the public (worried-well) about
radiation exposure/contamination (not at a hospital or other crucial facility).
Provide medical advice and support to local medical community on treatment of
contaminated/exposed individuals and the risk (negligible) to their staff.

Radiological assessment (radiological assessor=national team) (See Element A3. 1):
—

Operate under the ICS incident commander.

—

—

Monitor for gamma, beta and alpha and establish an inner-cordoned area (safety distance) in
accordance with Appendix 5 (Table A5-I).
If there are indications that a dangerous neutron source (e.g. Cf-252, Be/Am well logging) may be
involved obtain experts to conduct neutron monitoring (possibly with IAEA assistance if not
available within the State).
Promptly locate and keep people away from the significant source(s)/contamination in accordance
with Ref. [11].
Brief incident commander on risks and provide measures to protect emergency workers (including
law enforcement) and control their dose (see Elements A6.7, A6.10).
Provide support to medical response to include conducting radiological assessment at victim
assembly point and arranging support for the medical facilities treating possibly contaminated
victims.
Establish radiological assessor base near the scene and activate an RMAC (see Appendix 14) if
needed to co-ordinate radiological field operations.
Establish a system to take and analyse samples of potentially contaminated water at the source; use
locations where contamination may have been introduced and possible contamination
concentrators (e.g. filters).
Estimate possible levels of contamination at the points of use, and time contamination will arrive
there.
Establish a process to control the dose to the water system processing workers.

—

Identify members of the public and workers who should:

—
—
—
—
—
—
—





—
—

—

be immediately decontaminated;
be decontaminated as soon as reasonable;
be released – no further action needed;
get a medical follow-up because of possible exposures.
Inform those assessed of the results, risk, and actions they should take.

Protect evidence needed by law enforcement to the extent possible consistent with public
protection including:

working with law enforcement;

securing the scene against possible criminal acts (e.g. theft, introduction of contamination);

preserving documents, samples etc. associated with radiological response.
Ensure law enforcement activities do not cause safety concerns.

—

Ensure law enforcement responders are provided with adequate protection as emergency workers.

—

Ensure that the radiological response does not interfere with law enforcement (e.g. unnecessary
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—

interference with collection or preservation of evidence).
If national radiological response resources are insufficient – request international assistance through
the IAEA.

Public information officer/team:
—
—
—

Operate under the ICS incident commander.
Prepare for immense media attention once the emergency becomes publicly known.
Provide media briefings from a single official source on the threat and appropriate and
inappropriate public response actions (e.g. do not drink water) and actions being taken to ensure
public safety, to protect products and international trade etc.; activate a PIC if needed (see Element
A9.1)77.

National officials:
—
—
—
—

Operate under the ICS incident commander.
Ensure all governmental agencies are informed of who is leading the response and that they receive
an explanation of the risk and their role.
Restrict national or international export of potentially contaminated water or items.
Develop and implement a recovery and cleanup plan in order to return to normality (see Elements
A12. 1-4).

IAEA provided resources:
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).
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Intentional contamination of food/products
Description
Actual or potential contamination of food and commercial products.
Potential hazards
Contamination of food/products resulting in significant exposure of large numbers of the public102 is very
unlikely. However, there is a potential for significant exposure to small numbers (e.g. contamination of
products on store shelves) and to those working with or transporting the products/food. Contamination in
excess of national and international standards for commodities is possible. Allowing contaminated or potentially
contaminated products in the international or local distribution system could have large economic consequences.
Excess cancers should not be seen following this type of emergency, even if large amounts of radioactive
material are involved
There can be significant adverse and inappropriate public reaction (see Element A1 1.2) and economic
consequences if public and financial institutions concerns are not promptly addressed.
Emergency response
Incident commander (lead first responder = local official=national official):
—
—
—

—
—

Activate an integrated response (including law enforcement and radiological components) using
the ICS (see Appendix 13) under an incident commander to implement actions to reduce any
radiological, psychological, and economic impact.
Ensure that all governmental agencies are informed of who is leading the response and that they
receive an explanation of the risk and their role.
Take actions to prevent contaminated products from entering the distribution system – consider
cross contamination by use of common process or distribution systems. Keep people away from
and remove potentially contaminated food or products from public use until they have been
assessed.
Track existing supplies through the distribution chain and recall all suspect products.

—

Conduct national monitoring of potentially contaminated food, products and population to confirm
adequacy of controls.
Prepare for hoaxes once the threat is publicly known.

—

Monitor public response and deal with inappropriate behaviour (see Element A1 1.2).

—

Make arrangements to dispatch a radiation assistance team (radiological assessor) to perform
monitoring and analyses (see Element A3.1).
Provide measures to protect workers in the industry involved and emergency workers (including
law enforcement) and control their dose (see Elements A6.7, A6.10).
Have the national competent authority notify potentially affected States and the IAEA if there are
indications that other States or their citizens may be affected (Transnational emergency - see
Element A2. 15).
If a lost or stolen dangerous source may be involved, implement, as appropriate, the action
guide for a Theft of a dangerous source.
If significant public contamination is possible, implement, as appropriate, the action guide for
Public contamination.
If serious overexposure is suspected, implement, as appropriate, the actions for Serious
overexposure.
If a dangerous source is to be recovered, implement, as appropriate, the action guide for Recovery
of an uncontrolled dangerous source.
Develop and implement a recovery and cleanup plan in order to return to normality (see Elements

—
—
—
—
—
—
—

102 Resulting

in early health effects or warranting long term medical screening.
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A12. 1-4).

Public information officer/team:
—

Operate under the ICS incident commander.

—

Prepare for immense media attention once the emergency becomes publicly known.

—

Once the emergency receives media or public attention, implement media briefings from a single
official source on the threat and the appropriate and inappropriate public response actions (e.g. who
should be monitored and where to go) and actions being taken to ensure public safety, to protect
products and international trade etc.; activate a PIC if needed (see Element A9.1).

Emergency medical responder/team:
—

Operate under the ICS incident commander.

—

Implement and manage the on-scene medical response, including (see Elements A8.4, A 8.5):


—
—

establish, with support from the radiological assessor, a victim assembly point near the scene of the emergency for
medical and radiological triage – field treatment.
 identify local medical faciities to be used for treatment of potentially contaminated/exposed victims; brief their
staff on treatment of exposed and contaminated casualties and risks. Arrange, with the radiological assessor, to
provide these local medical facilities with expert support, if needed, on radiological monitoring, decontamination
and radiation protection.
Implement provisions to assess the concerns of members of the public (worried-well) about
radiation exposure/contamination (not at a hospital or other crucial facility).
Provide medical advice and support to local medical community on treatment of
contaminated/exposed individuals and the risk (negligible) to their staff.

Radiological assessment (Radiological assessor=national team) (See Element A3. 1):
—

Operate under the ICS incident commander.

—

Take and analyse samples at possible locations were contamination may have been introduced.

—

—

Determine if members of the public may have been exposed or if there may have been a spread of
contamination.
Estimate possible levels of contamination at the points of use, and time contamination will arrive
there.
Monitor for gamma, beta and alpha and establish a safety perimeter at 100 µSv/h and where there
is a potential for significant alpha emitter contamination.
Brief incident commander on risks and provide measures to protect emergency workers (including
law enforcement) and control their dose (see Elements A6.7, A6.10).
Provide support to medical response to include conducting radiological assessment at victim
assembly point and arranging support for the medical facilities treating possibly contaminated
victims.
Establish radiological assessor base near the scene and activate an RMAC (see Appendix 14) if
needed to co-ordinate radiological field operations.
If national radiological response resources are insufficient – request international assistance through
the IAEA.
Establish a system to take and analyse samples of potentially contaminated food or products at their
source; use locations and possible contamination concentrators (e.g. filters).
Establish a process to control the doses to food or process workers.

—

Identify members of the public and workers who should:

—
—
—
—
—
—
—





—
—

be immediately decontaminated;
be decontaminated as soon as reasonable;
be released – no further action needed;
get a medical follow up because of potential exposures.
Inform those assessed of the results, risk, and actions they should take.

Protect evidence needed by law enforcement to the extent possible consistent with public
protection, including:

working in concert with law enforcement;
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—
—
—

securing the scene against possible criminal acts (e.g. theft, introduction of contamination);
preserving documents, samples etc. associated with radiological response.
Ensure law enforcement activities do not cause safety concerns.
Ensure law enforcement responders are provided with adequate protection as emergency workers.
Ensure that the radiological response does not interfere with law enforcement (e.g. unnecessary
interference with collection or preservation of evidence).

IAEA provided resources:
—
—
—

Operate under the ICS incident commander.
Respond to international inquiries on transnational emergencies.
Arrange for activation of appropriate ERNET teams if assistance is requested (see Element A8.4).
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Condition

Source or
package type

Dominant radiological
hazard

Hazard
level

I-WHITE, II-YELLOW,
III -YELLOW

External exposure

Low

1. Handle the package carefully and store as required.

Package appears
intact
Type B
Spent fuel

Unknown

Package appears
to be damaged or
leaking

I-WHITE, II-YELLOW,
III -YELLOW

Type B
Spent fuel

Fire or explosion spill or fumes
present

Type B
Spent fuel

External exposure

External exposure
Surface contamination

Medium

Low to
high

Inhalation
External exposure
Surface contamination

1. Do not handle the package until the Radiological Assessor is present.
2. Isolate the accident area.
3. Call the Radiological Assessor, consignee and the owner.
4. Survey and recover the package - handle the package with gloves.
5. Check the integrity of the package- confirm that there is no contamination.
1. Do not handle the package until the Radiological Assessor is present.
2. Isolate the accident area.
3. Keep non-essential personnel away from the accident area.
4. Call the Radiological Assessor.
5. Survey and recover the package - handle the package(s) with gloves.
6. Survey surroundings for possible contamination; monitor personnel.
7. Identify and segregate potentially contaminated or exposed ones.
8. Clean up as required.

1. Do not handle the package until the Radiological Assessor is present.
2. Isolate the accident area, keep non-essential personnel away.
3. Call the Radiological Assessor, consignee and the owner.
4. Notify hospital if contaminated injury.
5. Survey and recover the package, handle the package(s) with gloves.
6. Survey the area and personnel.
7. Clean up as required.

External exposure
Surface contamination

External exposure
Surface contamination

Main actions

High

Medium
to high

1.
2.
3.
4.
5.
6.
7.
8.

Evacuate 100 m around and 200 m downwind.
Do not handle the package until the Radiological Assessor is present.
Isolate accident area, keep non-essential personnel away.
Call the Radiological Assessor, consignee and the owner.
Identify and segregate potentially contaminated people.
Notify hospital if contaminated injury.
Survey and recover the package.
Survey the area and the personnel; clean up as required.

1.
2.
3.
4.
5.
6.
7.
8.

Treat as conventional hazard.
Evacuate up to 300 m around.
Wear respiratory protection and protective clothing.
Call the Radiological Assessor.
Notify hospital if contaminated injury.
Survey and recover the source; survey cool transport flask.
Monitor personnel and survey the area.
Clean up as required.

Medium to high
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APPENDIX 10
(DANGEROUS QUANTITIES OF RADIOACTIVE MATERIAL)
This information should not be used for irradiated fuel (e.g. reactor or spent fuel). In these cases
Table III should be used to determine the threat category. Appendix 18 provides a plain language
statement of the risk to the public for an uncontrolled dangerous source. Annex 1 provides some
background information concerning the values in Table A8-I.
Step 1: For all materials calculate the following:

AD
/

1

¦

A
D I

I

I

1,

Where:
A i is the activity (TBq) of each radionuclide over which control could be lost
during an emergency/event.
D
1,i from Table A8-I for each radionuclide i.
Step 2: For dispersible material 103 calculate the following:

AD ¦
/

2

A
DI2,

I

I

Where:
A i is the activity (TBq) of each radionuclide i that is in a dispersible form over
which control could be lost during an emergency/event.
D2,i from Table A8-I for each radionuclide i.
Step 3: A mobile source or uncontrolled material is categorized as a ‗dangerous source104‘ if either
of the A/D values calculated above is greater than 1.
103 Powders, gases, and liquids, and especially volatile (at temperature during
emergency), combustible, water soluble and pyrophoric material, should be considered to be at risk of dispersal.
104 It is possible, but unlikely, that a smaller amount could cause injuries. However, sources this large are considered
sufficiently dangerous to warrant taking extraordinary measures (searches, public announcements) to secure them if control
over them is lost (e.g. by being stolen or lost) and they could be in the public domain. See Appendix 18 for a plain language
statement of the hazard.
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Table A10-I D Values [TBq]
Sources and material

105
107

Radionucide

D1 106

H-3

UL108

2.E+03109

C-14
P-32
S-35

2.E+05
1.E+01
4.E+04

5.E+01
2.E+01
6.E+01

Cl-36

3.E+02

2.E+01110

Cr-51
Fe-55
Co-57

2.E+00
UL
7.E-01

5.E+03
8.E+02
4.E+02

Co-60

3.E-02
UL

3.E+01

Ni-63
Zn-65
Ge-68

1.E-01
7.E-02

D2

6.E+01
3.E+02
2.E+01

Se-75

2.E-01

2.E+02

Kr-85
Sr-89
Sr-90 (Y-90)112

3.E+01
2.E+01
4.E+00

2.E+03111
2.E+01
1.E+00

Y-90

5.E+00

1.E+01113

Y-91
Zr-95
(Nb-95m/Nb-95)112
Nb-95

8.E+00

2.E+01

4.E-02
9.E-02

1.E+01
6.E+01

Mo-99 (Tc-99m) 112
Tc-99m

3.E-01
7.E-01

2.E+01113
7.E+02113

Ru-103 (Rh-103m) 112

1.E-01

3.E+01

The amount of material if not controlled in the public domain (i.e. allowing removal of shielding or allowing dispersal)
that could give rise to exposure resulting in a permanent injury that would decrease the quality of life. Appendix 18 provides a
plain language statement of the risk to the public for an uncontrolled dangerous source.
106 This is for external exposure and applies to both dispersible and non-dispersible materials. It is the amount of material
without shielding that, if carried in a pocket for 10 hours could result in a severe injury (deliver 25 Gy at 2.0 cm in 10 hours)
except where the amount needed would be too big to put in a pocket for which it is the amount that could be life threatening
if people are near it for a long time (days–weeks) (deliver 0.01 Gy/h at 1 m). Both gamma emissions and bremsstrahlung
from beta and conversion electrons were considered. They were based, except for neutron sources, on absorbed dose
coefficients from Ref. [48].
107 This is the quantity of material that if dispersed could deliver long term doses that could result in permanent injuries that
decrease the quality of life. Airborne dispersal by fire or explosion, inadvertent ingestion and intentional contamination of
water was considered. For low LET emitters, quantities that can result in 6 Gy to the lung, 1 Gy to the red bone marrow, or 5
Gy to the thyroid delivered over two days [2, 3, 47] following intake and for high LET emitters (e.g. alpha) quantities that
can deliver 25 Gy to the lung over one year [46] were considered to deliver long term doses that are at the threshold for the
onset of permanent injuries that would decrease the quality of life. The absorbed doses from intake were, except for Cf-252,
based on absorbed dose coefficients from Ref. [48].
108 UL - Unlimited quantity - Emergency planning for dealing with radiological consequences is not recommended.
109 Assumes skin absorption doubles the absorbed dose from intake via inhalation.
110 Emergencies involving these amounts of these radionuclides may result in airborne concentrations exceeding th e
immediate danger to life or health (IDLH) [35] concentration for chemical toxicity. Emergency arrangements to deal with the
chemical toxicity and perceived risks may be warranted.
3
111 The amount of Kr-85 that can deliver 1 Gy from submersion in 0.5 hours if 100% is released into a 300m room – the
exposure scenario from Ref. [42].
112 It was assumed that this source is up to 10 years old at the time of the emergency and that the D value is the quantity of the
parent remaining at the time of the emergency. The D values were calculated considering both the parent and important decay
products that are present after up to 10 years (radionuclide shown in parenthesis). Decay products with a half-life of less than 1
year can be assumed to be in equilibrium with their parents.
113 Not a long term concern as it is short lived (has a half life of less than about 7 days) and within one month (and in most
cases much less), the radiological hazard will be greatly diminished.
105

114 There is no immediate radiation hazard from this material; the D value is established at a level that places them in ―Nuclear
Material Category II‖ according to Ref.[45] (10 kg for 10 % U-235; 1 kg for 20% U-235, or 0.5 kg for Pu). These amounts are about one tenth of
the amount at which there is a criticality threat. They warrant an immediate response to promptly regain control of lost or stolen material.
These and lesser amounts should be physically protected in accordance with Ref. [45].
115 The D value represents a radiological and criticality hazard and is set at one half of the critical mass limit in Refs [43, 44]. 116 Neutron
generator.

Sources and material 105
Radionucide
Ru-106 (Rh-106)
Pd-103 112
(Rh-103m)
112
Cd-109
Te-132 (I-132) 112
I-125
I-129
I-131
Cs-134
Cs-137 (Ba-137m)
112
Ba-133

D1 106
3.E-01
9.E+01
2.E+01
3.E-02
1.E+01
UL
2.E-01
4.E-02
1.E-01
2.E-01
1.E+00

Ce-141
Ce-144
9.E-01
(Pr-144m, Pr-144)
Pm-147
8.E+03
112
Eu-152
6.E-02
Eu-154
6.E-02
Gd-153
1.E+00
Tm-170
2.E+01
Yb-169
3.E-01
Re-188
1.E+00
Ir-192
8.E-02
Au-198
2.E-01
Hg-203
3.E-01
Tl-204
7.E+01
Po-210
8.E+03
Ra-226 (progeny)112
4.E-02
Th-230
9.E+02
Th-232
UL108
U-232
7.E-02
U-235 (Th-23 1)112
8.E-05114
U-238
UL108
U Natural
UL108
U Depleted
UL108
U Enriched > 20 %
8E-05114
U Enriched > 10 %
8E-04114
Np-237 (Pa-233)
3.E-01115
112
Pu-238
3.E+02114
Pu-239
1.E+00 114
116
Pu-239/Be
1.E+00 114
Pu-240
4.E+00114
Pu-241 (Am-241)
2.E+03114
112
Pu-242
7.E-02114
Am-241
8.E+00,
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D2
1.E+01
1.E+02
3.E+01
8.E-01113
2.E-01
UL110
2.E-01113
3.E+01
2.E+01
7.E+01
2.E+01
9.E+00
4.E+01
3.E+01
2.E+01
8.E+01
2.E+01
3.E+01
3.E+01
2.E+01
3.E+01
2.E+00
2.E+01
6.E-02
7.E-02
7.E-02110
UL108, 110
6.E-02110
8E-05114
UL108, 110
UL108, 110
UL108, 110
8E-05114
8E-04 114
7.E-02
6.E-02
6.E-02
6.E-02
6.E-02
3.E+00
7.E-02110
6.E-02

Am-241/Be116

1.E+00

6.E-02

Cm-242

2.E+03

4.E-02

Cm-244

1.E+04

5.E-02

Cf-252

2.E-02

1.E-01

APPENDIX 11
(RESPONSE TIME OBJECTIVES)
These are suggested time objectives for selected critical response functions or tasks. They form part of t he objectives for a response capability once
established and can be used as part of the evaluation criteria for exercises.
Threat category I facility
Threat category II facility
Threat category III
Element/task
facility
Facility
Local
National Facility
Local
National Facility
Local
ESTABLISHING EMERGENCY MANAGEMENT OPERATIONS (A1 ELEMENTS)
OSC functional

< 30 min

EOF /ICP activated

<1h
<2h

EOF /ICP fully functional (all organizations
represented)

<1 h
<2h

<1h
<2h

<1h
<2h

<2h
<3h

IDENTIFYING, NOTIFYING AND ACTIVATING (A2 ELEMENTS)
Classify the emergency
Notify local (PAZ and UPZ) authorities after
classification
Fully activate emergency organization117

< 15 min.
< 30 min.
<2h

< 15 min.
< 30 min.
<6h

< 12 h

<2h

< 15 min.
<1h
<6h

<2h

Notify all States in the UPZ

<1h

<1h

Notify potentially affected States the IAEA

<2h

<2h

PERFORMING MITIGATORY ACTIONS (A3 ELEMENTS)
Initiate mitigation actions

< 15 min.
Provide technical assistance to the on-site responders < 1 h
(activate TSC)
117 The

< 15 min.

< 15 min.

components of the response organizations should be activated in time to perform their functions consistent with the recommendations elsewhere in the checklist.

Threat category I facility

Threat category II facility

Element/task
Provide on-site damage control teams

Threat category III
facility
Facility
Local
<1h

NOT APPLICABLE

Obtain off-site emergency services support

< 30 min

TAKING URGENT PROTECTIVE ACTION (A4 ELEMENTS)
Recommend urgent protective actions for the public
based on emergency classification
Make decisions on urgent protective actions118
Complete implementation of facility protective actions

<1h

PROVIDING INFORMATION AND ISSUING INSTRUCTIONS AND WARNINGS TO THE PUBLIC (A5 ELEMENTS) AND KEEPING THE
PUBLIC INFORMED (A9 ELEMENTS)
Initially warn and inform the public within the PAZ
and UPZ of urgent protective actions required 118

.

Activate the PIC and commence co-ordinate (facility
and offsite officials) briefing for the media.

<6h

ASSESSING THE INITIAL PHASE (A6 ELEMENTS)
Conduct environmental monitoring near the facility

<1h

<1h

Conduct environmental monitoring within PAZ, near
facility

<4h

Conduct environmental monitoring within UPZ

< 12 h

RMAC fully functional

< 24 h

< 12 h

<2h

< 12 h
< 24 h

< 12 h

APPENDIX 12
(CERT EMMERGENCY MANAGEMENT PLAN)
A12.1 INTRODUCTION

This emergency plan provides the basis for actions to follow to mitigate emergencies at the NIRR-1
facility and during the operation, maintenance and use of the NIRR-1.
A12.2 ACCIDENT ANALYSIS AND EMERGENCY SITUATIONS

For the purpose of this emergency plan, potential incident and accident situation that may give rise
to a radiological emergencies as shown in Chapter 16 (Safety Analysis) have been taken into account.
These include, but are not limited, to:
i) Threats to, or breach of, security;
ii) Fire;
iii) Release of toxic and inflammable gases;
iv) Fuel damage;
v) Radioactive spills that could release radioactivity to the building;
vi) Severe natural phenomena;
vii) Utilities failure;
viii) Abnormal loss of reactor coolant;
ix) High radiation dose rates in the reactor building;
x) Reactor safety system on fire;
xi) Attack on the facility by outside forces;
xii) Flooding (high coolant levels) and
xiii) Strong winds.
A12.3 EMERGENCY ORGANISATION AND RESPONSIBILITIES

The management of an emergency at the CERT starts from the individual up to the top
management. The emergency organisation responsible for implementing this plan consist of the
following major components:
i) on-site emergency organisation;
ii) local off-site emergency organisation; and
iii) State off-site emergency organisation.
A12.3.1 On-site emergency organisation
The On-site emergency organisation comprises of the following in order of seniority:
i) The Director General, Energy Commission of Nigeria/Vice-Chancellor, Ahmadu Bello
University, Zaria,
ii) The Director of the Centre;
iii) The Reactor Manager;
iv) The Reactor Supervisor;
v) The Chief Radiation Protection Officer/Radiation Protection Officers;
vi) The Reactor Maintenance Engineer;
vii) Operators;
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viii)
ix)
x)

The receptionist;
The CERT security; and
Other facility staff.

Emergency Information Officer

The Director General, Energy Commission of Nigeria/Vice Chancellor of Ahmadu Bello
University, Zaria, (The Chairman, CERT BOG) shall be the Emergency Information Officer (EIO).
The EIO is responsible for issuing timely public statements concerning the emergency, particularly if
it affects members of the public. Such public statements shall be precise, consistent and factual.
Where need be, the EIO shall inform the Chief Security Officer of the State who is the Governor of
Kaduna State. No other person is authorised to make public statements on an emergency.
The Emergency Director

The Director of the Centre for Energy Research and Training who has authority to expend funds
for the emergency planning and implementation during actual emergencies shall be the Emergency
Director. He is also responsible for emergency preparedness. He may delegate his responsibilities to
any qualified individual in the Centre.
The Emergency Co-ordinator

The Reactor Manager is the Emergency Co-ordinator. In his absence, the most senior person of the
list in Section 20.3.1 above, on-site at the time of the emergency will be the alternate to the
Emergency Co-ordinator.
The Emergency Co-ordinator shall:
i) Co-ordinate and supervise the duties and performance of all personnel during and following
the evacuation of the personnel at the facility;
ii) In the absence of the Emergency Director, authorise re-entry into the facility in the event of
an immediate and pressing life saving action.
iii) Authorise, in consultation with the RPO, volunteer emergency workers to incur radiation
exposures not exceeding 6.25 Sv/hr;
iv) Notify all staff in the Centre and authorise contact with off-site agencies for assistance as
may be required by emergency;
v) Establish contact and communication with the Emergency Director as soon as possible;
Radiation Protection Officers

The Chief Radiation Protection Officer/Radiation Protection Officer shall be responsible for
assessing the radiation hazards and ensuring that all radiological safety aspects of the emergency are
implemented. The CRPO/RPO will also be responsible for:
i) on-site and off-site dose assessments and recommending protective actions and ensuring
that such protective actions are implemented;
ii) selection and maintenance of equipment for the emergency;
iii) providing information on dose assessments and radiation hazards to the Emergency
Director;
iv) ensuring the decontamination of personnel and administration of first aid;
v) ensuring precautionary measures are taken to minimise spread of contamination especially
when accident victims are to be transferred to a hospital.
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The Receptionist

The receptionists shall relay all information regarding an emergency, as quickly as possible to the
Emergency Director, the Emergency Co-ordinator, Chief Radiation Protection Officer/Radiation
Protection Officer, the Reactor Maintenance Engineer and the Security. The receptionist with the
assistance of the CERT security will call the roll and account for all occupants prior to the
emergency and present the result to the Emergency Co-ordinator. The alternate to the receptionist
shall be the CERT security staff on duty at the facility.
CERT Security

The CERT security staff shall continue to patrol the Centre on a 24 hours a day basis. In an
emergency when contacted, the CERT security shall be responsible for preventing access to the site
of the emergency/reactor facility by unauthorised persons. The security staff shall assist the
receptionist in calling the roll
Other Staff Members.

All other members of staff shall carry out duties as may be assigned to them by the Emergency Coordinator.
A12.3.2 Local off-site agencies

An emergency at the NIRR-1 facility may require the assistance of some local off-site agencies. As
the need arises, the off-site agencies shall be promptly communicated on significant changes that will
require their intervention. Agreements have been entered into with such off-site agencies and will be
subject to review and updating biennially. These local off-site agencies include:
The Fire Service

The reactor building is equipped with a fire detection system with alarm that is monitored 24 hours a
day. In the event of a fire emergency, the Ahmadu Bello University Fire service located at the main
campus of the University, about 2 km from the Centre may be summoned. In addition, the Fire
Service at the Nigerian College of Aviation Technology, about 4 km from the Centre and the
Kaduna State Fire Service in Zaria may be contacted for assistance.
The Nigeria Police, Samaru Division Office

The Nigeria Police, Samaru Division Office, can be summoned to work in conjunction with the
CERT security or relieve them where necessary.
Medical Services

The University Health Services, Sickbay, located at the ABU, Main Campus, Samaru, shall provide
ambulance services for injured victims of an emergency. The ambulance arrangement covers both
contaminated and uncontaminated victims. In the case of contaminated victims, the CRPO/RPO
shall ensure that the contamination is not spread to the attendants and the ambulance. For the
medical treatment of the victims, the Sickbay in consultation with the CRPO/RPO will provide first
aid before a victim is transferred to the Ahmadu Bello University Teaching Hospital, Shika.
Meteorological Services

Meteorological information, where needed, in the case of an emergency will be obtained from the
Nigerian College of Aviation Technology Meteorological Unit. Where such records are not available
the Kaduna Airport in Kaduna shall be contacted.
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A12.3.3 State Off-site Emergency Agencies
The Chief Security Officer of the State

The Executive Governor of Kaduna State is the Chief Security Officer of the State and is
responsible for preparing and implementing the State Plan for dealing with all emergencies. The
Governor shall be contacted to ensure that such a state plan includes radiological emergencies. The
Executive Chairman of Sabon Gari Local Government Area shall be informed of any emergency
that will require off-site response and protective actions.
When necessary, the Executive Governor shall contact the National Emergency Management
Agency (NEMA) at the National Emergency Coordination Centre (NECC). The NECC maintains a
24-hour watch capacity to monitor all sources of warning/disaster information. NECC will in turn
inform key officials of NEMA and NEMA zonal office in Kaduna, which covers the north west of
the country (Kaduna, Jigawa, Kano, Katsina, Kebbi, Sokoto and Zamfara states).
The Office of State Attorney General (AG) and Commissioner of Justice

Where an emergency situation shall be precipitated by sabotage, theft of government property or
attempt to divert nuclear materials, the State Attorney General and Commissioner of Justice has the
jurisdiction to deal with such a case. The Nigeria Police and other security agencies may be
contacted by the AG as he may deem fit for the purpose of this emergency plan.

The Nigerian Nuclear Regulatory Authority (NNRA)

All emergencies shall be promptly reported to the NNRA as stipulated in the conditions of the
license.
A12.4 IDENTIFICATION AND CLASSIFICATION OF EMERGENCY

During reactor operation, abnormal readings on equipment such area monitors, air monitors,
exhaust monitors and portable radiation monitors or failure of components such as ventilation
blowers and pumps shall be an indication of the onset of a possible emergency. However, after
working hours, when the reactor is secured and shut down, alarms signals from monitors will be
evident signs of a possible emergency. In either case, the first-on-scene on observing or perceiving
an emergency situation must first make sure all persons in the vicinity are warned. This can be done
by use of barriers, or stationing a warning signal (audio and/or visual). Then information must be
sent out to the Emergency Co-ordinator, who shall in-turn determine which aspects of the
Emergency Organisation will be activated. This can be done during working hours by contacting the
receptionists (dial 0 on intercom) to explain carefully the situation and if possible, remind the
receptionists on what to do next.
There are intercoms, public address systems with loud speakers both in the reactor building and the
adjoining laboratories, telephones and walkie-talkies that can be used to establish contact with all
elements of the Emergency Organisation.
For the purpose of this plan, the emergency classification system to be used shall consist of four
mutually exclusive classes. The instrument readings and action levels specified in sections 20.4.1,
20.4.2, 20.4.3 below are for the purpose of Emergency Action Levels of the Emergency
Organisation and serve for the initiation of protective actions appropriate for the emergency. The
four classes of events are:
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A12.4.1 Unusual Event or Anomaly

An unusual event or anomaly consists of man-made and natural events that may create a potential
hazard from a previously non-significant condition. This could result from equipment failure,
human error or procedural inadequacies and may occur in facility operation, transport of radioactive
material, waste storage and fuel handling.
The emergency action level for this class of events shall be actual or projected whole body dose at
the site boundary exceeding 50 Sv accumulated over 8 hours (dose rates >6.25 Sv/hr). The G-M
detectors placed in the reactor hall, top of the reactor vessel, the reactor water purification system
and the rabbit room, are capable of responding to such levels of radioactivity that will result in this
dose limit.
For such release of radioactive material, no assistance will be required from off-site agencies. Time
will normally be available to take precautionary measures and initiate corrective steps to prevent the
escalation of the emergency or mitigate the consequences.
Initiating events for this class of emergency shall include:
i) Breach of security;
ii) Fire, release of toxic or inflammable gases;
iii) Fuel damage accident;
iv) Radioactive spill;
v) Severe natural phenomena; and
vi) Utilities failure (such as loss of electricity, water supply and ventilation).
The response procedures include:
i) Shut down of the reactor, if in operation, to allow operation staff to devote their time to
analyse and mitigate the anomaly;
ii) Notification of the Emergency Co-ordinator, Reactor Supervisor, and CRPO/RPO;
iii) Determination, by the Emergency Co-ordinator, of the other elements of the Emergency
Organisation to be activated or notified to bring them to a state of readiness consistent with
the emergency.;
iv) Ordering the evacuation of all personnel from the operation boundary of the emergency, as
determine by the CRPO/RPO, by the Emergency Co-ordinator;
v) Notification of the Emergency Information Officer and the NNRA
A12.4.2 Alert Event or Nuclear Incident

An Alert Event or Nuclear Incident consists of such events with significant failure in safety
provisions but with sufficient defence in depth to cope with additional failure. The radiological
significance of the event is such that the dose to a worker can exceed the statutory limit of 20 mSv
per year. It is unlikely that off-site response or off-site monitoring will be required. The emergency
action level for this class of events is actual or projected whole body dose at the site boundary
exceeding 100 Sv accumulated in 8 working hours or actual or projected dose rates at the site
boundary of 12.5 Sv/hr.
The initiating events for this class of emergency shall include:
i) Abnormal loss of reactor water;
ii) Radiation dose rates in the reactor building exceeding 12.5 Sv/hr;
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iii)
iv)

Reactor control system on fire;
Other ‘Alert’ level emergencies such as an attack by outside forces, explosion that affects the
facility operation and uncontrolled release of toxic or flammable gases into the reactor
facility environment.

The response procedures for an Alert level emergency shall include:
i) Shut down of the reactor if in operation so that personnel may devote time for analysis and
mitigation of the consequences of the event;
ii) Notification of the shift Supervisor, Radiation Protection Officer and the Emergency Coordinator;
iii) The Emergency Co-ordinator so notified shall:
a. assure that the operations boundary and areas within the reactor facility which
have been identified by the RPO for evacuation are evacuated;
b. assure that the operating staff are notified and are available to respond;
c. assess the situation and notify off-site agencies for assistance and confirm response
availability;
d. notify the Emergency Director who shall in-turn notify the Emergency
Information Officer and the NNRA.
A12.4.3 Site Area Emergency or Serious Nuclear Incident

A Site Area Emergency Class or Serious Nuclear Incident consist of events such as major damage to
reactor fuel elements or cladding and actual or imminent failure of other physical barriers used to
contain fission products in reactor fuel or fuelled experiments that may result in release of
radioactivity resulting in a dose to the critical group of the order of tenths of milli-sieverts. This also
include on-site events resulting in doses to workers sufficient to cause acute health effects and/or
resulting in severe spread of contamination of a few thousand of tera-becqurels. For this release no
off-site protective measures will be required.
The emergency action level for this class of events is actual/projected whole body dose exceeding
0.25 mSv accumulated in 8 hours at the site boundary or actual/projected dose rate at site boundary
of 31.25 Sv/hr.
Events in this class of emergency include:
i) Abnormal Continuing loss of reactor coolant greater than the capacity of the reactor/pool
water makeup system. Low water alarm and eventual alarm from area monitors on the
reactor top will be initial signs for this event;
ii) Earthquake causing damage to the reactor safety system;
iii) High water level (flooding) which may affect the operational capability of the reactor safety
system by interrupting normal/standby electrical power services (NIRR-1 building is at an
elevation that would preclude flooding);
iv) Strong winds that may cause severe damage to the reactor structure including the reactor
building exhaust stack.
For this class of events, the response procedure requires that:
i) The reactor be shut down, if in operation, so that personnel may devote time for analysis
and mitigation of the consequences of the event;
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ii)
iii)

Notification of the shift Supervisor, Radiation Protection Officer and the Emergency Coordinator;
The Emergency Co-ordinator so notified will:
a. Assure reactor facility is evacuated;
b. Assure that the emergency organisation is assemble;
c. Arrange for the monitoring at the site boundary to assess the need for off-site
protective measures;
d. Order protective evacuation of members of the public on site;
e. Notify local off-site emergency agencies for assistance and confirm response
availability;
f. Notify the Emergency Director who shall in-turn notify the Emergency
Information Officer and the NNRA; and
g. The Emergency Information Officer will provide off site authorities with current
information for transmission to the public.

A12.4.4 General Emergency

This class of events includes accidents that may result in an uncontrolled release of radioactive
material into the environment to the extent that off-site protective actions will be necessary. A
general emergency of this nature is highly unlikely and is not credible for the NIRR-1 of 31 kW full
power.
A12.5 EMERGENCY PLANNING ZONE AND EMERGENCY CONTROL CENTRE

The operations boundary of the NIRR-1 is the Emergency Planning Zone and consist of the reactor
building and the adjoining laboratory block A. The Radio-Room located at the far end of the
Laboratory Block A from the Reactor Building is the On Site Emergency Control Centre.
A12.6 EMERGENCY RESPONSE

For each class of emergency events identified in Section 20.4 of this plan, emergency response
measures have been given. However, the following measures are applicable generally to all
emergencies:
A12.6.1 Notification

The notification of the emergency organization and off-site support agencies for their mobilization
shall be on rosters posted in the reactor control room, the Reactor Manager's Office, The Radiation
Protection Office, the Director's Office and the Reception Area. All members of the emergency
organization are provided with a call list that includes the telephone numbers of each member of the
emergency organization. Agreements drawn with each agency as attached in the annex to this plan
include 24 hour telephone numbers for notification.
A12.6.2 Personnel accounting and mustering area

All visitors to the Centre are logged in and out at the reception area. Members of operating staff and
researchers are required to indicate their presence in the reactor building on a roster at the Radiation
Protection Office. During an emergency, Visitors Logbook and the roster are used to account for
people. Notification to persons within the facility and in other parts of the Centre is done by a
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public address system. All persons in the facility and at the Centre will evacuate to the Meeting Point
located at the car park
A12.6.3 Planned Occupational Exposures under Emergency Conditions

When life saving action to circumvent substantial exposures to population groups or to preserve
valuable installations are to be undertaken, doses above normal operational exposure limits may be
accepted. However, such exposures will be commensurate with the significance of the objective and
shall in all cases be held to ALARA levels that the emergency permits. Such life saving actions shall
apply to search for and removal of injured persons or entry to prevent conditions that would
otherwise injure other persons. In such cases:
i) Rescue personnel shall be volunteers from the staff or from professional rescue personnel;
ii) Rescue personnel shall be broadly familiar with the consequences of radiation exposure;
iii) Women of child bearing age shall not take part in such life saving actions;
iv) Planned whole body dose shall not exceed 20 mSv;
v) Planned dose to hands and forearms shall not exceed 50 mSv;
vi) Respiratory protection and protective clothing shall be used to minimise internal exposure
and contamination respectively; and
vii) Persons receiving exposures as indicated above shall receive medical attention as soon as
possible after the exposure.
A12.6.4 Health Physics Programme

The CRPO/RPO shall execute the Health Physics Programme during an emergency to minimise
radiation exposure and see to the maintenance of radiation survey and exposure records. Equipment
and supplies for emergency operations are held outside the operations boundary of the emergency in
the Radiation Monitoring Laboratory of the Health Physics and Radiation Biophysics Section. A list
of minimum requirements for supplies and equipment that must be maintained is available in the
Emergency cabinet in this laboratory.
A12.7 EMERGENCY FACILITIES AND EQUIPMENT
A12.7.1 Security

The Centre’s Security unit is located outside the operations boundary of the reactor in the
Administrative Block of the Centre.
A12.7.2 Decontamination supplies

Decontamination showers are located at the end of the lobby-link of the Reactor Building, that is,
the West end of Laboratory Block A, facing the Radiochemistry laboratory. In the case where the
emergency shall extend to this area, additional showers are available adjacent to the Monitoring
Laboratory of the Health Physics and Radiation Biophysics Section. Other decontamination supplies
are available in the Radiation Monitoring Laboratory of the Health Physics and Radiation Biophysics
Section.
A12.7.3 Emergency communication

Telephones are available in the Reception area and the Director’s Office for notification of Off-Site
Emergency Agencies. Intercoms, public address system and walkie-talkies are available for
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notification of On-Site personnel. The communications systems are tested regularly to ensure
continuous operability.
A12.7.4 Monitoring and sampling equipment

Monitoring and sampling equipment available for assessing radiological emergencies include
portable and fixed radiation survey meters and area monitors that are sensitive to beta () and
gamma () radiation. The ranges of these instruments have been described in Chapter 12. Pieces of
equipment for analysis of samples have also been listed in Chapter 12.
A12.7.5 Medical assistance for contaminated persons

Arrangements have been made with the Ahmadu Bello University Teaching Hospital, Shika, for the
treatment of contaminated and uncontaminated injured persons.
A12.7.6 Notification of NNRA, NEMA and other Government Agencies

The Emergency Director shall notify the NNRA, NEMA and other government agencies. In the
notice, the following shall be included:
i) Description of the emergency event and emergency class;
ii) Date and time of incident initiation and duration;
iii) Type and actual radioactivity released and expected duration of airborne, water and surface
spill contamination path;
iv) Quantity of radionuclides released or expected to be release;
v) Projected or actual dose rate outside the operation’s boundary.
A12.7.7 Instrument Checking and Calibration

Instruments to be used for emergencies including radiation monitoring instrumentation will be
checked and calibrated every six months.
A12.8 RECOVERY AND TERMINATION OF EMERGENCY

Recovery procedures shall be approved by the Emergency Director and Emergency Coordinator in
consultation with the Radiation Protection Officer for each significant operation prior to its
initiation. For an immediate and pressing life saving action, one may act without the other. The
Emergency Co-ordinator shall direct recovery operations. The recovering procedure shall be
developed taking into consideration the following:
i) The task to be accomplished;
ii) The number of persons necessary to carry out the task;
iii) The methods to be used;
iv) The time required to complete the task;
v) Whole body and extremities doses expected to be incurred when carrying out the task;
vi) Inhalation dose;
vii) Protective clothing and respiratory equipment; and
viii) Drill of practice runs.
The emergency shall be terminated when all victims have been rescued and given emergency medical
aids, the hazardous materials involved are identified, further spread of contamination stopped, and
contaminated personnel as well as areas have been decontaminated. Termination of the state of the
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emergency shall be declared by the Emergency Director after consultation with the Emergency
Team.
A12.9 EMERGENCY PREPAREDNESS

The Management of CERT has made adequate provisions to maintain staff training, regular periodic
drills and exercises and review and update of this plan. Co-ordinated periodic drills with off-site
emergency personnel from the Police, University Health Services and Teaching Hospital, the Fire
Service and any other related organisation shall be carried out biennially.
A12.9.1 Staff Training

The Centre will conduct training for all members of the emergency organisation who may be called
upon to respond in an emergency. For off-site emergency personnel, competence in their speciality
is assumed. However they will be given training in radiation protection and on-site specific tasks.
The programme will consist of initial training and a biennial re-training in order to maintain
proficiency. Classroom and practical drills and exercises shall be organised during which the
scenarios will be developed to test capabilities.
A12.9.2 Evaluation of Drills

After each emergency drill, all observers and participants shall take part in a discussion to determine
areas needing improvements and changes.
A12.9.3 Review and update of the Emergency Plan

The Emergency Plan shall be reviewed and up-dated biennially by the CERT Management. In
addition, all agreements with off-site agencies shall be reviewed and updated biennially. The
reviewed Plan and Agreements will be approved by the Emergency Director, the Reactor Safety
Committee and the Radiation Protection Advisory Committee and distributed within three months
of the issuance of the revised plan.
A12.10 Resources for the Implementation of the Emergency Plan
The Centre for Energy Research and Training will continue to make provision for adequate support
in terms of equipment and supplies for the implementation of the Emergency Plan. In addition,
adequate funds shall be provided within the regular budget of the Centre to cover equipment and
supplies that will arise from a review of the plan or that will be needed but not included in the plan.
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