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F O R E W O R D

The developing atomic energy program mes and the widespread 
use of radiation sources in medicine, agriculture, industry and research 
have had admirable safety records. Throughout the world the num ber 
of known accidents in which persons have been exposed to  harmful 
am ounts of ionizing radiation is relatively small, and only a few deaths 
have occurred. Meticulous precautions are being taken to m aintain 
this good record in all work with radiation sources and to keep the 
exposure of persons as low as practicable.

In spite of all the precautions that are taken, accidents may 
occur and they may be accompanied by the injury or death o f persons 
and damage to  property. It is only prudent to take those steps that 
are practicable to prevent accidents and to plan in advance the 
emergency action that would limit the injuries and damage caused 
by those accidents that do occur. Emergency plans should be sufficient
ly broad to cover unforeseen or very im probable accidents as well 
as those that are considered credible.

Some accidents may involve only the workers in an establish
m ent, those working directly with the source and possibly their 
colleagues. O ther accidents may have consequences, notably in the 
form of radioactive contam ination of the environm ent, that affect the 
general public, possibly far from the site of the accident.

The preparation o f plans for dealing with radiation accidents 
is therefore obligatory both for the various authorities that are re
sponsible for protecting the health and the food and water supplies 
o f the public, and for the operator of an installation containing radia
tion  sources.

The International Atomic Energy Agency, the Food and Agri
culture Organization of the U nited N ations and the World Health 
Organization engaged the services of M r.W .T.L.Neal (U K ), Mr.D.J. 
N elson (USA ) and Mr. L.C. Watson (Canada) as consultants to prepare 
a draft m anual to  give guidance on the preparation of such plans.
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This draft then formed the working paper for a panel of experts later 
convened jointly by the IAEA, FAO and W HO. At this stage the 
International Labour O rganisation expressed a wish to be fully associa
ted with the further preparation of the manual and this approach was 
welcomed by the other sponsoring organizations. The text prepared 
at the panel m eeting was reviewed and put into its final form 
by Mr. M.A. Bell (USA) on behalf o f the four organizations.

A num ber of specimen emergency plans that illustrate the re
com m endations of the manual were later m ade available through the 
m embers o f the panel and are presented in an annex to the main text.
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1. IN T R O D U C T IO N
1.1. Purpose and scope o f the manual

The purpose of this manual is to  give practical guidance to 
those public authorities and others who are responsible for preparing 
emergency plans for the handling of radiation accidents with the aim 
of minimizing the resulting exposure of workers and of m embers of 
the public, and of reducing as far as , practicable any damage 
to  property. This guidance m ust necessarily be of a general nature 
as it is no t possible to  predict with any precision the form which an 
accident will take or the consequences which may result.

T he scope of the manual is restricted to those topics that are 
directly related to  the preparation of the emergency plans. Where 
possible, any background inform ation that is necessary is provided 
by reference to other publications. Where this is no t possible, ex
planatory material is provided to enable the reader to relate 
the presentation to  his particular circumstances.

The m anual provides an outline o f plans that should be prepared 
before any operation with radiation sources begins so that adequate 
procedures can be followed if an accident should occur.

A ttention is directed primarily to  land-based facilities and radia
tion sources that are transported on land, and is focussed on major 
accidents such as those that may occur in nuclear reactor plants and 
nuclear fuel reprocessing plants. General guidance is provided how
ever, which can be applied to  other types of facilities such as ships 
operated by nuclear power, sea-based isotopic power generators and 
radiation sources transported on water or in the air. Plans for handling 
on-site accidents may also be required for small facilities in which 
relatively low-activity radiation sources are used. Situations of this 
type are no t considered in detail as it is very unlikely that such 
accidents could give rise to off-site problem s for which special 
emergency planning would be required.

A num ber of specimen emergency plans provided by the panel 
m em bers are included in the Annex. These examples have not been 
discussed by the panel and are presented merely as examples 
of existing plans.
1.2. Explanation o f terms used

Many of the physical and radiological term s used in this manual 
are defined in the IAEA Basic Safety Standards [1] and in the

1
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recom m endations of the ICRP [2] and the ICRU [3]. However, when 
used in this m anual, the terms listed below are defined as follows:

Radioactive material or an apparatus capable 
of producing ionizing radiation 
The person or authority in charge of an 
establishm ent where radiation sources are 
present
Persons representing or acting for the public 
(e.g. national and local authorities such 
as licensing and regulatory bodies, public 
health, labour, food and agriculture, atomic 
energy, fire, police)
An abnorm al event, leading to the loss of 
control over a radiation source, which could 
directly or indirectly involve hazards to  life, 
health or property
A radiation accident that occurs within an 
establishm ent and whose consequences in
volve only those persons and property for 
which the operator is responsible 
A radiation accident whose consequences 
extend ' beyond the boundaries o f an 
establishm ent and which could involve 
members of the public or their property, 
or a radiation accident tha t occurs in places 
which are no t under the jurisdiction of 
an operator

Exposure Exposure o f man to ionizing radiation
Contam ination Contam ination of m an, animals, equipm ent

and the environm ent by radioactive subs
tances

Plans and planning In all cases these term s refer to  emergency 
plans and planning

in this m anual, the 
Radiation source
O perator

Public authority

Radiation accident

On-site accident

Off-site accident

Foreseen types of 
radiation accidents Abnormal events which have been identified 

for a facility and that, if no t corrected, could 
lead to an unintentional exposure or release 
of radioactive material

U nforeseen types of 
radiation accidents Abnormal events which 

identified for a facility
have not been

2
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Foreseen types of
emergencies Emergency situations associated with fore

seen types of accidents.

2. RESPONSIBILITY 
FO R  TH E CO NTRO L O F R A D IA TIO N  SOURCES

Responsibility for the control of radiation sources within 
a country devolves upon both  the public authorities of that country 
and the operators o f establishm ents in which the sources are present. 
As part o f that responsibility each m ust endeavour to ensure the safety 
of the sources by all m eans, including the location of installations, 
adequate design and construction of facilities and safe operacing 
procedures.

2.1. The public authorities

The governm ent o f the country should designate and define 
the functions of those public authorities that will have responsibilities 
in connection with the control o f radiation sources and in dealing 
with radiation accidents. Those authorities should:

a) Arrange, by a system of licensing, or other form of regulation, 
m eans for controlling the use o f radiation sources within the country

b) Prescribe standards, or guidelines, for levels of exposure, 
contam ination and risk, and bring them  to the attention o f the various 
groups that will deal directly with radiation accidents

c) Establish lines o f authority am ong national bodies, assigning 
the actions to  be taken by these bodies in protecting the employees 
and the public in the event o f a radiation accident that extends beyond 
or occurs outside the boundaries of an establishm ent

d) Define the authority which should be notified when any radia
tion  accident has occurred

e) Establish, where appropriate, the necessary liaison with 
national authorities in neighbouring countries to  ensure notification 
of accidents whose consequences m ight extend beyond the national 
boundaries

f) D eterm ine, and periodically review, the num ber of trained 
personnel needed within the state, and, if the num ber available is 
insufficient, arrange for the necessary training
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g) Determ ine, and periodically review, the availability and 
location of trained personnel, measuring instrum ents and protective 
equipm ent, com munications systems, medical services and laboratory 
services.
2.2. The operator

Responsibility for immediate action following an accident origina
ting within an establishm ent devolves upon the operator. This 
responsibility will be delegated through the various levels of super
vision to  the individual employee, who should be suitably trained 
and practised to take appropriate action if an accident should occur.

The operator should establish, according to  the requirements 
of his work and the regulations applied by the public authorities, an 
internal organization tha t will:

a) Ensure that he is prepared, within the limits imposed by 
his resources, to deal with any accident that may occur within his 
premises

b) Arrange for assistance from public authorities and from other 
o£f-site organizations for dealing with accidents whose consequences 
do not extend off-site, bu t which are beyond his resources

c) Provide imm ediate notification of the designated public 
authority o f accidents whose consequences extend, or could extend, 
off-site

d) Provide assistance to  the public authority as required
e )  Provide notification of designated public authorities of all 

accidents in accordance with a prearranged system
f) Keep adequate records, and make an analysis, of any radiation 

accidents that occur.

3. R A D IA TIO N  A CCIDENTS AND TH EIR  CONTROL
3.1. Classification and characteristics o f radiation accidents

3.1.1. C l a s s i f i c a t i o n
For assistance in the developm ent of plans for dealing with 

different types of radiation accidents, it is convenient to classify such 
accidents in broad categories. Some classifications may, of course, 
be m ore convenient than others for a particular purpose. For example,
4
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such categories as public safety accidents, economic accidents, industrial 
personnel accidents, and m inor operational m ishaps or incidents have 
also been used. However, in the allocation of responsibilities for hand
ling the consequences o f accidents and the giving of guidance 
in planning it is convenient to divide them  into two classes as follows:

a) On-site accidents, which originate within, and whose con
sequences are confined to, an establishm ent to  which access is 
controlled and in which radiation control m easures are applied

b) Off-site accidents which either originate within but whose 
consequences are no t or may no t be confined to an establishment, 
or which originate in areas that are no t under the jurisdiction of an 
operator.

3.1.2. C h a r a c t e r i s t i c s
The following brief list o f characteristics of radiation accidents 

is based on the type of personnel radiation exposure that m ight be 
expected and the length of tim e over which it might continue 
if protective actions were no t taken in accordance with plans drawn 
up in advance. It should be pointed out that any one of the following 
characteristics will no t necessarily be completely representative and 
that many accidents will exhibit com binations of these characteristics.
3.1.2.1. External exp o su re— short-term

External exposure for a short period of time, lasting from 
seconds to one or two hours,

a) over a relatively small geographical area as, for example, in 
a limited criticality accident which occurs within a building and 
which does no t lead to  any significant dispersal of radionuclides. 
An extended criticality accident which leads to dispersal o f radio
nuclides would fall in one of the other categories listed below

b) over an extended area as, for example, from a passing cloud 
containing radioactive substances released from a reactor 
or chemical processing plant.

3.1.2.2. External exposure — protracted
External exposure for a protracted period o f time, lasting from 

hours to  days or m ore,
a) over a lim ited area as, for example, from a temporarily mis

placed, inadequately shielded source of gamma radiation
5
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b) over a larger area as, for example, from radionuclides dispersed 
as the result of a fire or explosion.

3 .1 .2 .3 . Internal exposure— short-term intake

Internal exposure, following intake for a brief period of time,
a) over a limited area, as for example from inhalation by a few 

persons of a radioactive aerosol before its presence is detected
b) over an extended area, as for example from inhalation from 

a passing cloud containing radioactive substances.

3 .1 .2 .4 . Internal exposure — protracted intake

Internal exposure, following intake for a protracted period of
time,

a) over a limited area, as for example chronic exposure through 
inhalation of an undetected radioactive aerosol in a room where 
radioactive materials are not expected to be present

b) over an extensive area, as for example by consumption of food
stuffs contaminated by radionuclides of long half-life.

It must be emphasized that any radiation injuries may 
be accompanied by other types of injuries such as wounds, burns 
and bone fractures.

3.1.3. R e l a t i o n s h i p  o f  c l a s s i f i c a t i o n  and c h a r a c t e r i s t i c s  
t o  p l a n n i n g

Accidents exhibiting the characteristics, or combinations of the 
characteristics, listed above call for different types of protective actions 
to minimize their effects and these factors must be reflected in the 
plans prepared for dealing with them. An accident falling into category
3.1.2.1 (a)  above will call for a plan that may have complex features
because of the nature of the exposures incurred, but it may require 
the evacuation of only a small portion of the operator’s premises. 
Accidents may exhibit many combinations of these characteristics and 
as far as possible these must be assessed in advance.

It devolves upon an operator- to predict the magnitude 
and probability of occurrence of accidents that he can foresee and 
thus to estimate the area that may be involved. The operator’s predic
tion should be independently reviewed by the public authority which 
has been given responsibility for control of the use of radiation sources 
within the country. For this prediction the operator must know the
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types o f radiation sources present and the inventory of radioactive 
materials in all parts of his plant at any given time. 1 He must use 
this information in conjunction with his intimate knowledge of the 
plant and equipment and the operations undertaken to forecast the 
possible consequences of foreseeable accidents. In assessing the areas 
that may be affected, use must be made of all other relevant informa
tion including hydrological and geological and, in particular, any 
meteorological information that is available.

When an evaluation of a foreseeable accident suggests that it 
might affect persons or property beyond the boundaries of his site, 
it is imperative that the plan be evaluated by the public authorities 
to assess off-site consequences and the necessary protective action.

3.2.  Control of radiation accidents
3.2.1.  O n - s i t e  a c c i d e n t s

Each operator of an establishment has a responsibility to reduce 
as far as practicable any risks to his employees and other persons. 
He must ensure that proper procedures are available and if an accident 
should occur he must take immediate steps to protect his employees.

When the consequences of an accident are limited to a site, 
the actions required to deal with them fall primarily within the juris
diction of the operator. He should have available, either from his 
own resources or, by prearrangement, from other sources of assist
ance, sufficient facilities, equipment and personnel to bring the 
situation under control and subsequently to restore the situation to 
an acceptable condition.

The plans should be sufficiendy broad in scope to enable the 
emergency procedures to meet the situation arising from an unforeseen 
type of accident.

The plans should also be flexible and, while providing for some 
prescribed action to be taken immediately after the discovery of an 
accident, they should enable the subsequent actions to be suited to 
the nature and severity of that particular event.

3.2.2. O f f - s i t e  a c c i d e n t s

3 .2 .2 .1 . Accidents whose consequences extend beyond the site
If  the consequences of an accident extend beyond, or could 

extend beyond, the boundaries o f a site, the operator must immediately

1 General information on the relative inventories of different types of facilities 
is given in Ref. [4],
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inform the appropriate public authorities in the pre-arranged manner. 
Those authorities should have made arrangements, as part of their 
overall plans, to deal with the consequences of accidents that fall within 
their jurisdiction. There should, in all cases, be close co-operation 
between the operator and these public authorities. However, situations 
may arise where, from the nature of the accident, prompt action is 
required if the hazard to the public is to be kept to a minimum. 
Under these circumstances, it may fall to the operator to make 
decisions that would normally not lie within his jurisdiction. Where 
such circumstances can be foreseen, the form of action to which these 
decisions could lead should be agreed upon with those public authori
ties that would normally carry responsibility for that type of action. 
The action itself should if possible be taken by a branch of the public 
authority, such as the police, that is normally engaged in public control 
work.

Care must be taken to avoid any undue alarm that might cause 
public confusion or panic which might well be more harmful than 
the effects o f the radiation. The importance of a timely psychological 
approach to the public in the handling of serious radiation accidents 
cannot be overemphasized.

3 .2 .2 .2 . Accidents occurring in areas which are not under the 
jurisdiction of an operator

When an accident occurs in an area that is not within a site 
controlled by an operator, as in the case, for example, of a transport 
accident, a fire in a storage facility, or the loss of a sealed source, 
the first official persons to learn that radiation sources are involved 
will probably be employees of public authorities such as police or 
fire services. A suitable plan should be made in advance to enable 
those persons to call upon experts for immediate and authoritative 
advice. The plan should be very flexible and should enable any 
available resources to be called upon as required.

4. O RG A N IZA TIO N  FO R HANDLING RA D IA TIO N  A CCID EN TS

4.1.  General organization
Emergency plans are usually based upon foreseen types 

of accidents and the assumption is made that the risks evaluated would 
be similar to those that might arise in unforeseen types of accidents.
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But it should be borne in mind that accidents o f an unforeseen type, 
involving even greater risks, cannot be excluded, though their 
probability of occurrence will be low. In any event, the effective 
handling of radiation accidents and their consequences may call for 
liaison and close co-operation between various responsible public 
authorities and the operators of establishments as well as co-operation 
between countries. An effective organization must exist as a basis 
for ensuring effective co-operative action and the utilization of 
all available sources o f assistance.

The main responsibility for controlling the use o f radiation 
sources within a country should be assigned to one public authority. 
During the review process, this authority would be expected to consult 
and collaborate with other public authorities who have responsibilities 
for certain aspects of the uses of radiation sources or emergency 
planning [5], It would then devolve upon that authority to review 
the plans for proposed installations and to approve their construction 
and operation. The authority would also have to assure itself that 
other public authorities, as appropriate, and the operators have 
developed organizations for preparing and implementing plans to 
prevent and to limit the consequences of all types o f credible radiation 
accidents.

Where the consequences of an accident could extend across 
national boundaries, arrangements should be made in advance between 
competent national authorities o f the countries involved and possibly 
intergovernmental and international organizations to ensure the protec
tion of the populations involved. For example, a national organization 
would also be required to co-ordinate emergency action with that of 
a neighbouring country if the consequences of a radiation accident 
could extend to that country.

4 .2 . National and international organizations
The key to success in minimizing the effects of a large radiation 

accident is the ability of a country to bring into immediate service 
its national resources in accordance with an established overall plan. 
Where the consequences o f an accident could extend across national 
boundaries, arrangements should be made in advance between compe
tent national authorities and/or international organizations to ensure 
the protection of the populations involved. National governmental 
authorities must undertake the planning for the protection of the public

9
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in the event of large radiation accidents. The national plan should be 
the responsibility o f the national public authority designated by the 
government to administer the national radiation emergency plan. This 
includes the co-ordination of intergovernmental relationships in a plan 
that provides for unity of national action under the direction of the 
most appropriate national public authority. Since the public health and 
safety could be involved, it is also appropriate to plan for using the 
national governments, resources to cope with large radiation accidents.

Where the possibility exists for a country to be called upon 
by a neighbouring country for assistance, the national planning should 
provide for the procedures to make national resources available if 
requested. If  a national government believes that it may require radia
tion emergency assistance from another country, the national plan 
should provide for requesting and using such assistance.

Through diplomatic channels and with the guidance and assist
ance of international organizations such as FAO, WHO and the IAEA, 
a national government that contemplates the possible need for assist
ance from outside its country may negotiate international agreements 
for mutual assistance. It is noted, however, that some degree 
of assistance might be obtained through international organizations, 
such as the WHO, FAO and the IAEA or under existing agreements for 
technical information exchange, without any radiation emergency 
assistance- agreement between the assisting and assisted countries. 
Through the joint efforts of FAO, WHO and the IAEA, information
[6] is available that generally describes the resources that could be 
sent from different countries to cope with radiation emergencies outside 
the country and their resources and internal organizations for meeting 
radiation emergencies within their countries.

4.3.  The public authority's organization
The responsible public authority should provide an organization 

that will ensure, first, that the necessary plans are prepared and action 
undertaken by operators and any other responsible bodies, and second, 
that the responsible authority itself can carry out any action 
that devolves upon it. Generally, the action to be taken by 
the responsible public authority may increase with the severity of an 
accident, and will increase with the extent to which the consequences 
of an accident extend beyond the boundaries of an operator’s site. 
I f  a transport accident should occur, action by the responsible public 
authority is required immediately.
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4.3.1. E s t a b l i s h m e n t  o f  c o n t r o ls

The authority should establish an inventory o f radiation sources 
and a system of authorization for their transport and their use under 
specific conditions and at specific locations. The authorization system 
will usually provide for a review and evaluation of the safety analysis 
prepared by the operator and of the plans prepared by him 
for preventing accidents and for dealing with emergencies that may 
occur on his site. It will also provide for prompt notification to the 
appropriate public authority of accidents whose consequences might 
affect the public and of timely notification of those accidents which 
do not affect the public.

4 .3 .2 . C o - o r d i n a t i o n  b e t w e e n  p u b l i c  a u t h o r i t i e s

The responsible authority should ensure that all other appropriate 
public authorities are brought into the planning organization. Such 
bodies could include the public health, food and agriculture, and atomic 
energy authorities, weather forecasting services, civil defence, police, 
and medical, hospital and ambulance services. Elements that should 
be considered in the organization include the location of emergency 
assistance personnel that can respond quickly to notification of an 
accident and provide services for local public bodies and operators.

4 .3 .3 . F o r m u l a t i o n  o f  p l a n s

The authority should ensure that an adequate study is made 
of environmental factors and populations at risk, and that prompt 
and effective accident reporting procedures and plans for protective 
action have been established. It is desirable that a group of specialists 
be designated by the public authority to act on its behalf, for example, 
to assist in formulating plans and to give guidance and co-ordinate 
emergency action. The plans should include arrangements for 
communication and liaison with operators, for the notification and 
co-ordination of all field operations (including radiological assistance) 
by the various public bodies, for training of personnel and for providing 
the necessary facilities and instrumentation.

The plans should also include an inventory o f all appropriate 
resources available within the country, a programme of environmental 
monitoring services and analytical facilities, and arrangements with 
hospitals and medical services.
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One method of providing emergency assistance is the team 
approach. If  this method is used, emergency assistance teams should 
be organized at key locations and advance planning should provide 
the organizational structure through which their particular capabilities 
and specialized services may be used on a local, national or inter
national scale. The basic function of these teams would be to evaluate 
a situation as quickly as possible and to recommend to the appropriate 
authority the necessary control action. The operational plan should 
enable the authority requiring assistance to obtain the services o f the 
necessary teams as rapidly as possible.

4 .3 .4 .1  Team response

After notification, emergency teams must be provided with the 
fastest means of transport from their residences to the site of 
the accident where they will report to the person in charge. They 
must then establish a control centre and operate under a plan which 
will provide them with an agreed objective for the containment and 
elimination of the radiological hazard. The emergency teams should 
be provided with the fastest means of communication between the 
contaminated area and the established control centre.

4 .3 .4 .2 . Team functions

The action plan should provide for the emergency assistance 
team to:

(i) Evaluate the radiological health hazard
(ii) Minimize personnel exposure to radiation and/or radio

active materials
(iii) Minimize the spread of radioactive contamination
(iv) Minimize damaging effects to property
(v) Assist in carrying out emergency rescue and first aid pro

cedures necessary to save life and minimize injury
(vi) Provide technical information to appropriate authorities 

and advice that would help in the treatment o f injuries 
complicated by exposure to radioactive contamination

(vii) Carry out other general emergency measures.

4 .3 .4 .3 . Team staff

Emergency assistance team personnel should be individuals with 
professional training in the radiological health field including de

4.3.4. E m e rg e n cy  a s s is ta n c e  team  o r g a n iz a t io n

12

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



contamination, who maintain their qualifications either through regular 
employment or refresher courses and periodic drills. These teams 
should be supported as necessary by medical and public relations 
personnel. Resources of various nuclear facilities could provide 
a greater part of such teams including medical and meteorological 
units that may normally be employed at these facilities.

The minimum staff o f an emergency assistance team should 
include a qualified health physicist (radiation protection officer) and 
at least two technicians with basic radiological health and safety training 
in the use, calibration and maintenance of radiation detection equip
ment. Such personnel will most likely be found in national health 
laboratories, nuclear facilities, educational institutions, and other organi
zations concerned with the control o f radioactive material.

Provisions should be made in advance for obtaining additional 
trained personnel when needed. For example, it is highly desirable 
to arrange for, on an as-needed basis, medical doctors and additional 
health physicists.

4 .3 .4 .4 . Instrumentation and field support equipment

The team members should be provided with a basic instrument 
kit, well maintained, for emergency environmental monitoring.2

Initial work accomplished at the site will be done with the basic 
instrument kit which should contain equipment for measuring radiation 
fields and contamination levels such as low and high-range beta and 
gamma survey instruments, alpha survey equipment, pocket dosimeters 
o f various ranges, a dosimeter charger, badges containing film and 
other detectors, alpha and beta calibration sources, instruction manuals 
for instruments, lighting, tape, pencils, tags, paper and work clothes. 
When area monitoring or other radiological assistance is requested, 
a regular assistance team equipped with the basic kit will be dispatched 
to accident sites. I f  necessary, additional staff provided with a complete 
emergency monitoring equipment and supplies kit would also be sent 
to the site. This complete kit contains apparatus for collecting environ
mental samples, field generators for power supply, protective masks 
and clothing, supplied air equipment, repair and replacement supplies, 
contamination control equipment and other supplies. This equipment 
can be augmented by a mobile laboratory with gammaspectrometer 
and alpha and beta counting equipment.

2 Additional information on instrumentation and field support equipment is 
provided in Refs [4, 7].
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For major contamination accidents it may be necessary to have 
aircraft equipped with radiation detection equipment and air samplers 
to determine the extent and direction of movement of the contaminants, 
mobile laboratories for personnel monitoring and decontamination 
and sample testing, and specially equipped trucks for rapid ground 
monitoring over large areas. In some circumstances a mobile whole- 
body counter could be very useful.

4 .3 .5 . F a c i l i t i e s

4 .3 .5 .1 . Analytical facilities

The survey work accomplished in the field is usually concerned 
with gross activity measurements, and consequently positive identifi
cation and accurate determination of isotopes and activity levels have 
to be determined from laboratory analysis o f the samples collected 
at the site.

These samples must be identified by location and type and must 
be properly packaged when submitted to the laboratories. The labora
tories should be equipped to do complete radiochemical, radiophysical 
and bio-assay analyses of samples. The samples may include air, water, 
milk, food and soil, or samples collected from humans such as nasal 
swabs, urine, etc.

4 .3 .5 .2 . Hospitals

Consideration must be given to the role that hospitals will play. 
Agreements with hospitals should be made well in advance during 
emergency planning stage to ensure that they are able and willing 
to accept contaminated casualties. They will be concerned with the 
emergency, and possibly long term, medical care o f people who are 
contaminated with radionuclides or have been exposed to radiation. 
To avoid contaminating other patients and the premises, an early 
determination should be made of how these contaminated persons 
shall enter the hospital, what areas can be isolated and which staff 
are trained and available for handling the exposed or contaminated 
persons. Plans should also be made for decontaminating these persons, 
their clothing and contaminated hospital materials and supplies; for 
providing bio-assay analysis; and for making studies o f body burdens 
of radioactive contaminants. Special attention should be given to the 
handling of patients suffering from multiple injuries accompanied by 
radioactive effects.
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4 .4 .1 . G e n e r a l

The most important part of any control programme is that which 
is aimed at the prevention of accidents through proper design and 
construction of facilities and proper operation or use o f all radiation 
sources.

The operator should set up an organization for reviewing the 
design and construction of his facilities and for presenting a safety 
analysis, if  required, to the appropriate public authority. This organiza
tion will also have the task of evaluating the types o f accidents that 
could occur and their associated hazards and of preparing and main
taining up-to-date plans for preventing such accidents and for handling 
them if they should occur. Another important part of such planning is 
the designation of an emergency organization to direct the response 
to the accident. The emergency organization should consist o f the 
operator’s line management and normal emergency forces, such as 
police and fire departments, which have been given appropriate training 
in dealing with emergencies involving radiation sources. This organiza
tion should also provide for necessary co-ordination, 1) with other 
facilities for obtaining any additional assistance required, and 2) with 
the responsible public authority for accidents whose consequences 
extend beyond the site.

4 .4 .2 . E m e r g e n c y  o r g a n i z a t i o n

4 .4 .2 .1 . Designation of emergency personnel

The emergency plan should designate the persons who will 
be expected to take charge in an emergency. Since it is not practicable 
to list all the personnel required for every emergency, it is important 
to specify the representative in charge o f each group that is designated 
to take emergency action as the responsible authority required to deal 
with the largest emergency foreseen and empower him to call upon 
the plant resources necessary for control of the particular accident. 
Those who detect an accident should be required to report it through 
the organizational channels prescribed in the emergency plans. Thus 
a person noticing an accident that could affect the whole of 
an establishment, such as a reactor accident or a major fire, would 
be expected to report it in the way prescribed in the planned pro

4.4. The operator’s organization
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cedures to bring the whole plant emergency plan and organization 
into operation. The emergency plan should provide for emergencies 
that may be restricted to a small area within a facility. For example 
a person who judged that the accident he observed could affect only 
one laboratory, would report to the laboratory supervisor and the 
laboratory emergency procedures only would be followed. These pro
cedures would in general be similar to the establishment emergency 
procedures, but would be scaled down in scope to suit the needs of 
the laboratory.

4.4.2.2. Staff
A typical organization for a facility would include persons having 

the following qualifications and duties. While some of these persons 
may. not always be on site, the plan should provide for their immediate 
recall.

Emergency controller (one). This senior person could be the 
laboratory director, the plant manager or another individual having 
responsibility for the operation of the laboratory or plant. He would 
be expected to take complete charge, with all others reporting to him. 
It is essential that the person in direct charge of the facility at the 
time of the emergency has sufficient authority to ensure that no de
cisions are delayed pending the arrival of any other person.

Health physicist (one or more). Radiation protection and 
dosimetry experts.

Medical adviser. A physician with special training and experience 
in radiation medicine and radiation health and in giving medical aid 
for complex injuries accompanied by radiation effects.

Operating engineers (one or more). Supervisors from the area 
of the emergency who have an intimate knowledge of the equipment 
and process being used.

Maintenance engineers (one or more). Persons fully acquainted 
with plant services.

Design engineers (one or more). To provide information on equip
ment.

General administration. Senior administrator to cover public relations 
and other general liaison duties.
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4 .4 .2 .3 . Functions
a) To assume control as soon as possible after an accident, 

to evaluate conditions on the basis o f preliminary reports, and to take 
appropriate action

b ) T o  ensure that the persons reporting to it keep adequate 
records and that all necessary samples are taken, recorded, assayed 
and retained

c) T o  provide a contact (preferably one man) with outside 
authorities and other parties offering assistance; one person should 
perform this liaison function to avoid uncertainty, duplication and 
confusion

d) To provide a single, qualified source of information for release 
to employees and to the public regarding the extent and consequences 
o f an accident and the counter measures being taken.

4 .4 .2 .4 . Instructions and training

a) Issue of standing instructions
The plant should publish its emergency plan(s) in the form of 

standing instructions for the information and instruction of its 
employees and of other interested or affected persons. Upon request, 
the plans should be submitted to the appropriate public authorities for 
review. These standing instructions should also designate the various 
groups who would be assigned special duties. These groups would in
clude radiation monitoring teams, fire-fighters, rescue teams, medical 
or first aid services and other necessary services. The supervisors of 
these designated groups would be expected to train them to respond 
according to the emergency plan. All employees, and in some cases 
visitors, should be informed of the emergency procedures and the 
extent of their participation. The instruction may range from referring 
employees to the posted notices to including the subject in formal 
courses given to employees whose work takes them into hazardous 
areas or who are expected to perform emergency duties.

b) Posting of notices
A summary of the important requirements should be widely 

displayed on notice boards or other locations such as the cover o f the 
telephone directory. It should be brief. Its primary purpose is to tell 
a person what immediate action to take. It generally includes the 
following: a description of the emergency signals and their meaning;
how to report an accident or emergency; the telephone numbers of
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on-site and off-site authorities who should be immediately informed; 
how to take cover and identification of evacuation routes.

There is usually a need for additional specific instructions for 
personnel in each building. These cover escape routes, assembly points, 
monitoring points, and safe conditions in which to leave equipment 
and services.

c) Training exercises
It is generally difficult if not impossible to provide adequate and 

sufficient instruction by word of mouth alone and to ensure that written 
procedures will be followed satisfactorily in practice. For these reasons, 
and to familiarize employees with the procedures, practice exercises 
should be conducted on a specified minimum frequency, for example 
once each year for all staff concerned with taking emergency action. 
These exercises simulate accident conditions and serve to show the 
individual his part in the emergency plan. They also indicate to those 
in charge how they may expect the forces at their command to function 
should an accident occur. Persons conducting such exercises should 
watch particularly for deficiencies in communications with others on-site 
and with public authorities because the change from immediate 
response to action designed to relieve the particular emergency can 
only be made when suitable information is received.

5. ESSENTIAL COM PONENTS O F PLANS

Plans should be designed to minimize the consequences o f acci
dents. Therefore the objective is to limit exposures to individuals 
to acceptable values, consistent with the nature of the accident, and to 
limit damage to property. To accomplish this, appropriate emergency 
action must be planned in advance, understood by all affected parties 
and capable of being implemented to ensure that all reasonable 
measures are taken. This section gives guidance to those responsible 
for planning for minimizing the consequences o f radiation accidents, 
on-site and off-site, by identifying those areas that should be considered 
when a plan is written.

Section 5.1 gives guidance to the public authorities in 
establishing written plans for emergencies, considering all of the areas 
which public authorities should deal with in establishing an effective 
plan. Section 5.2 gives similar guidance to the operator in establishing 
plans, considering the areas within which he has responsibility.
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Within each individual country, of course, the plans must take 
into account the legal authority given to various bodies concerned.

It should be emphasized that the procedures provided for in 
the plans are put into action only to the extent that the potential 
magnitude of the accident requires.

5.1.  The public authority's plans
5.1.1.  E s t a b l i s h m e n t  o f  a u t h o r i t y  a nd r e s p o n s i b i l i t y  at  

t h e  l o c a l ,  n a t i o n a l ,  i n t e r g o v e r n m e n t a l  a nd i n t e r 
n a t i o n a l  l e v e l s

a) Authority and responsibility should be clearly defined with 
officials (i.e. by office) named and alternates specified.

b) Decision making authority should be defined for all specifiable 
situations, including continuing control of on-site and off-site areas, 
and initiation and control o f re-entry or recovery operations (particular
ly off-site); these factors should take into account the authority o f an 
operator in the control of on-site areas.

5 .1 .2 . M a i n t e n a n c e  o f  c o - o r d i n a t i o n  b e t w e e n  a p p r o p r i a t e  
o r g a n i z a t i o n s  a nd wi t h  o p e r a t o r s

a) The appropriate organizations could include public health, 
food and agriculture, atomic energy, fire, police authorities together 
with national and regional sources o f emergency assistance, and inter
national organizations such as WHO, FAO and the IAEA.

b) Continued co-ordination should be required to ensure 
necessary measures, such as population control, control o f contaminated 
food-stufis, and dealing with contaminated and injured persons etc.

5 .1 .3 . I d e n t i f i c a t i o n  o f  f o r e s e e a b l e  e m e r g e n c i e s  a nd t h e i r  
c o n s e q u e n c e s

a ) Foreseeable emergencies might include:
radiation accidents resulting from fire, natural disaster 
transportation accidents 
major gas or liquid releases 
major reactor accidents.
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b ) It must be emphasized that accidents which occur off-site, 
such as transportation accidents, will need a flexible national and 
possibly local plan.

c ) Consequences might include the irradiation and contamination 
of persons and the contamination of drinking water (and other water 
used by man), food and property.

5 .1 .4 . A v a i l a b i l i t y  o f  i n f o r m a t i o n  t o  p e r m i t  r e c o g n i t i o n  
a n d  c o n t i n u i n g  e v a l u a t i o n  o f  t h e  e m e r g e n c y  
s i t u a t i o n

a) Sufficient instrumentation and appropriately trained personnel 
to use it should be available to provide the necessary information.

b) Sufficient continuing information should be provided to permit 
evaluation of the emergency situation at all stages and to permit 
appropriate decisions to be made.

c) Detailed information, which is adequate to translate the 
available data into appropriate evaluations or decisions, should be 
available.

5.1.5.  S p e c i f i c a t i o n  o f  a c t i o n  f o r  al l  f o r e s e e a b l e  a c c i d e n t s  
a nd t h e i r  c o n s e q u e n c e s

a) Immediate and subsequent corrective actions to protect health 
and property should be specified including verification that proper 
action has been taken.

b) The levels o f radiation and contamination and the number 
o f persons exposed should be predicted in advance for foreseeable 
types o f accidents and appropriate action specified for these levels.

c) Specific plans for various levels o f hazard should be developed.

5 .1 .6 . M a i n t e n a n c e  o f  c o m m u n i c a t i o n  a nd c o l l a b o r a t i o n  
b e t w e e n  a p p r o p r i a t e  o r g a n i z a t i o n s  a nd o p e r a t o r s

a) Action levels for prompt notification of appropriate organiza
tions should be maintained for all significant emergencies.

b) Appropriate channels for the release o f information to news 
media should be formally established.

20

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



5.1.7. P r o v i s i o n  o f  p o p u l a t i o n  c o n t r o l  p l a n ,  c o n s i s t e n t  
wi t h  t h e  f o r e s e e a b l e  e m e r g e n c y

a)  Relative benefits o f evacuation and 'take cover’ should be 
enumerated in such a way as to permit the choice of the most effective 
course o f action including the provisions for preventive medical treat
ment.

b ) Suitable evacuation and 'take cover’ plans should be 
established.

c) Dangerous areas should be demarcated as early as possible 
and access to them should be controlled.

d) Special attention should be given to specific groups such as 
children and pregnant women.

5.1.8. P r o v i s i o n  o f  p r o t e c t i o n  p r o c e d u r e s

a) Detailed procedures should be available governing preventive 
measures such as the issue of stable iodide as well as decontamination, 
personnel monitoring, sampling, surveys, dissemination of information, 3

b) Specific instructions should be provided for use of protective 
equipment.

c) Specific guidelines should be given on maximum acceptable 
emergency level of exposure of individuals engaged in rescue work.

d) Exposures should be limited to those recommended for 
normal conditions unless actions will result in significant improvement 
in the protection of health and property.

e) A monitoring and sampling programme should be planned 
in advance and technically competent personnel to execute this pro
gramme should be available.

f) Rapid communication and transport should be considered 
for monitoring personnel.

g) Training programmes should take into account the co-ordina
tion with appropriate public authorities and operators and the assistance 
that they can provide.

5 .1 .9 . F a m i l i a r i z a t i o n  o f  a p p r o p r i a t e  p u b l i c  a u t h o r i t i e s  
w i t h  t h e  i m p l e m e n t a t i o n  o f  t h e  p l a n

a) All those concerned should be required to study the plan.
b) Training sessions on a routine basis should be held for all 

management and technical personnel assigned to take emergency action.

3 Additional information on these topics is provided in Ref. [4],

21

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



c) Concise instructions should be provided to personnel 
responsible for immediate action.

d) Provision for practice drills should be made for appropriate 
sections o f the plan, particularly communications including co-ordination 
with the operator and other organizations.

5.1.10.  C l e a r  d e f i n i t i o n  o f  t h e  a d m i n i s t r a t i o n  o f  t h e  p l a n

a) The plan, and revisions to the plan, should be agreed by 
responsible public authorities and operators.

b) Provision should be made for periodic revision and updating 
of the plan.

c) Revision should be transmitted expeditiously to all concerned.

5.2. The operator's plans
5.2 .1 . E s t a b l i s h m e n t  o f  a u t h o r i t y  a nd r e s p o n s i b i l i t y

a) Authority and responsibility should be clearly outlined with 
operator officials named by office and alternates specified.

b ) Decision making authority should be oudined for situations 
such as on-site hazards and evacuation, continuing control o f on-site 
and off-site areas and initiation and control of re-entry or recovery 
operations. These factors should take into account the role of public 
authorities in control o f off-site areas.

5 .2 .2 . M a i n t e n a n c e  o f  c o - o r d i n a t i o n  wi t h  a p p r o p r i a t e  
o r g a n i z a t i o n s

a) Participating organizations may include civil defence, atomic 
energy, police, fire departments, public health and agriculture depart
ments and meteorological organizations.

b ) Affected organizations might include adjacent nuclear facilities, 
businesses, recreation facilities, water and food services etc.

c) Continued co-ordination should be required to ensure that 
crucial procedures, such as notification, information dissemination, 
evacuation procedures, cases o f injured or contaminated personnel 
and handling of decontamination problems, are well understood by 
persons who would be required to implement the procedures.
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5.2 .3 . I d e n t i f i c a t i o n  o f  f o r e s e e a b l e  e m e r g e n c i e s  a n d t h e i r  
c o n s e q u e n c e s

a ) Foreseeable emergencies might include:
radiation accidents resulting from fire or natural disaster 
total loss of power to a reactor facility 
major gas or liquid releases
other emergencies o f less significance but o f importance to 
plant personnel.

b) Consequences might extend to neighbouring facilities and 
may cause off-site contamination.

5 .2 .4 . A v a i l a b i l i t y  o f  i n f o r m a t i o n  t o  p e r m i t  r e c o g n i t i o n  
a n d  c o n t i n u i n g  e v a l u a t i o n  o f  t h e  e m e r g e n c y  
s i t u a t i o n

a) Instrumentation should be available and in good working 
order to alert the operator as to the existence o f the emergency, its 
nature and magnitude.

b) Sufficient continuing information should be provided at the 
central control point to permit continuing evaluation of on-site and 
off-site conditions and to permit appropriate decisions to be made.

c) The information should be available continuously under acci
dent environment conditions.

d) Detailed instructions should exist which are adequate for 
the translation of available information into appropriate evaluations 
and decisions.

5 .2 .5 . S p e c i f i c a t i o n  o f  a c t i o n s  f or  al l  f o r e s e e a b l e  a c c i 
d e n t s  a n d  t h e i r  c o n s e q u e n c e s

a) Immediate and subsequent corrective action of personnel
should be specified including verification that proper action has been 
taken.

b) Appropriate action should differentiate between types of acci
dents and between on-site and off-site hazards.

c) Appropriate action levels should be specified in progressing 
from one degree of hazard to another.

d) Radiation and contamination levels should be predicted in 
advance and appropriate action should be specified for these levels.
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5.2 .6 . M a i n t e n a n c e  o f  c o m m u n i c a t i o n  a nd c o l l a b o r a t i o n  
wi t h  a p p r o p r i a t e  o r g a n i z a t i o n s

a) Action levels for prompt notification of appropriate organiza
tions should be maintained for all significant on-site and off-site 
emergencies.

b) Adequate communications should be maintained with public 
authorities.

c) Appropriate channels for the release of information to news 
media should be formally established.

d) The type of information to be communicated should be 
specified.

5 .2 .7 . P r o v i s i o n  o f  e v a c u a t i o n  a nd ' t a k e  c o v e r *  p l a n s

a) Benefits o f evacuation and 'take cover’ should be specified 
to permit the most effective course o f action.

b) Suitable evacuation and 'take cover’ signals should be 
established.

c) Evacuation routes and assembly points should be specified 
and transportation ensured, bearing in mind predominant wind direc
tion, the limitations due to the location and magnitude of the accident 
and the time available for appropriate action.

d) Personnel accountability procedures should be established.
e ) Site access during emergencies should be specified.
f ) The central emergency station should be located in such a 

place that it need never be evacuated in foreseeable on-site accidents; 
for off-site accidents or very large on-site accidents, provision should 
be made for an alternative centre outside the plant.

5 .2 .8 . A v a i l a b i l i t y  o f  e m e r g e n c y  e q u i p m e n t  a n d  r e f e r e n c e  
m a t e r i a l

a) Equipment maintained in the emergency control station might 
include:

dosimeters and other radiation monitoring instruments
portable emergency power source
emergency communications systems
emergency transportation
decontamination equipment
protective clothing and equipment.

24

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



b) Essential documents should be maintained in a tenable 
emergency control centre. Such documents may include copies of all 
emergency plans, drawings of plant, emergency health physics instruc
tions, inventories and maintenance lists of emergency equipment, maps 
and lists o f equipment elsewhere.

5 .2 .9 . P r o v i s i o n  o f  r a d i o l o g i c a l  p r o t e c t i o n  p r o c e d u r e s

a) Detailed procedures should be available governing decontamina
tion, personnel monitoring, sampling, radiation surveying, recording 
of data, and information dissemination. 4

b) Specific instructions should be given for use of protective 
equipment.

c) Specific guidelines should be given on maximum emergency 
exposure of personnel engaged in rescue work and in preventing the 
extension of the accident.

d) Exposures should be limited to those recommended for 
normal conditions unless actions are needed to save life or will result 
in significant improvement in the protection of health and property.

e) A prompt monitoring and sampling programme should be 
planned in advance and personnel technically competent to execute 
this programme should be available.

f) Rapid communication and transport should be provided for 
monitoring personnel.

g) Procedures should take into account the co-ordination with 
appropriate public authorities and other operators and the assistance 
that they can provide.

h) Guidelines for re-entry into affected areas should be 
formulated.

5 .2 .10 . P r o v i s i o n  o f  t r a i n i n g

a) Personnel should be required to study and become 
thoroughly conversant with the plan in so far as it affects their duties.

b) Appropriate training sessions should be held for all personnel 
on a routine periodic basis (such as semi-annual).

c ) Concise emergency instructions should be posted and issued 
individually to personnel responsible for immediate actions.

4 Additional information on these topics is available in Ref. [4],
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d) Practice drills should be carried out for appropriate sections 
of the plan, including co-ordination with public authorities. (Practice 
evacuation of off-site personnel is not normally desirable; however, 
the drills should include checkout o f communication with public 
authorities to ensure that appropriate proper officials can be notified.)

5.2.11.  C l e a r  d e f i n i t i o n  o f  t h e  a d m i n i s t r a t i o n  o f  t h e  p l a n

a) The plan and revisions to the plan should be approved by 
senior management.

b ) Provision should be made for periodic revision and updating 
the plan.

c) Revision should be transmitted expeditiously to all concerned.

6. G U ID E S FO R  D EC ISIO N S ON PRO TEC TIV E ACTIO N

In preparing a plan for dealing with possible emergencies, it 
is necessary to estimate the risks that may be encountered. These 
estimates should include not only the risks associated with the possible 
effects o f the radiation exposure on man and the environment, but 
also the risks associated with the proposed countermeasures. Such 
risk estimates form an essential part o f the basis for decisions regarding 
protective action and the form which it should take. A pre-accident 
assessment should be made so that alternatives can be weighed when, 
for example, radiation intensity, wind direction, and number and loca
tion of people are known.

Although it is recognized than an operator is usually required 
to provide for protective action in accordance with regulations with 
which he must comply, this section gives general guidance which can 
be used by the operator as well as by the public authority. Protective 
action levels should be provided in the plans o f both the operator and 
the public authority.

6 .1 . General estimates
In preparing plans for dealing with the different types of 

accidents, the following factors should be taken into account:5
a) The manner in which radiation accidents can occur

5 See also Ref. [8], page 4, paragraphs 1, 2 and 3, and Ref. [7].
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b) The dose rates that might be encountered in the surroundings 
of the radiation sources

c) The nature and magnitude of any release o f radioactive 
material

d) The irradiation of workers and members o f the public as 
a result o f the accident

e) The potential nature of the site, the population distribution 
and dietary habits of the public

f) The feasible countermeasures
g) The balancing of risks arising from the irradiation and from 

the countermeasures that might be employed.
The type of emergency action required could be greatly affected 

by the weather conditions prevailing at the time and this should be 
taken into account when the plans are being prepared.

6 .2 . Possible effects on man
Decisions on the application of countermeasures must depend 

largely on the estimated risks to the health o f occupationally exposed 
persons, o f individual members o f the public and possibly of the public 
as a whole. In assessing such risks, it is necessary to estimate the 
number o f persons who could be exposed and the doses received 
by them either directly, from radiation fields and dispersed contamina
tion, or indirectly, as a result of contamination of the food chain.

6 .2 .1 . D i r e c t  r i s k s  t o  h e a l t h

Direct risks to health can occur as a result o f irradiation of 
the whole body or parts o f the body from external radiation or as 
a result o f the ingestion, inhalation or incorporation through wounds 
o f radiactive contamination. These risks include early somatic effects, 
late effects (somatic stochastic effects) or genetic effects which may 
become apparent in the next or later generations. Information on dose- 
effect relationships is provided in a number or recent publications 
[7-9].

Decisions regarding countermeasures may therefore be called 
for in situations that may involve: a) no significant health risks to any 
person; b ) genetic risks, in the event of irradiation of the gonads o f 
a significant fraction of the population; c) a risk o f late effects such 
as leukaemia or malignancy; d) a risk of radiation sickness and other
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somatic effects; or e) a risk o f death from early effects. In arriving 
at such decisions, the estimated risks of further exposure must be 
balanced against the feasibility of reducing the exposure by appropriate 
countermeasures and the risks arising from the countermeasures.

6 .2 .2 . I n d i r e c t  r i s k s  t o  h e a l t h  t h r o u g h  i n g e s t i o n  o f  w a t e r
a nd f o o d  d e r i v e d  f r o m  a c o n t a m i n a t e d  e n v i r o n m e n t

Any countermeasures for accident situations must take into con
sideration any possible adverse effects which could be caused by the 
contamination of land and which could result in:

a) The contamination of plants which may be ingested direcdy 
by humans or indirecdy through foods of animal origin

b) Possible risk to the health of farm animals
c) Contamination of water consumed directly by humans
d) Contamination of foods derived from fresh and sea waters.
The amount of radioactive contamination required to destroy

or injure and so reduce the productivity of plants and animals is much 
greater than that which would render the resultant food products unsafe 
for human consumption; the ratio being of several orders o f magnitude 
in the case o f radioactive iodine, strontium and caesium.

In the event o f human food being contaminated by an accidental 
release of radioactive materials, the situation should be assessed by 
any existing food monitoring system, such as that normally employed 
to check day-to-day operations o f the plant and which would 
be controlled by the appropriate food, water and agricultural authorities. 
Such authorities should have plans for immediate implementation of 
a monitoring programme to cover any foreseeable accident situation.

The following considerations should be borne in mind:
a) Fresh vegetables and soft fruit at harvest time are most 

vulnerable to direct contamination. If  the extent of the contamination 
was extensive enough to make recovery of such foods desirable from 
the economic or supply viewpoints, normal food preparation and pro
cessing would considerably reduce the degree of contamination. If  
this did not render the food safe for humans it would either have 
to be destroyed or fed to livestock where discrimination and radio
active decay could reduce the contamination to an acceptable level 
for human consumption.

b) In most cases in the event of contamination of water, the 
dilution would be so great that fish taken from such waters would 
not be significantly contaminated.
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c) Only a few radionuclides are readily metabolized by plants 
and animals such as the radioisotopes of Sr, Cs, Ba, I, S, P, Ca and 
Na. The food most likely to be affected by such radionuclides is milk 
when dairying activities are involved. Of the fission product radio
nuclides, the radioisotopes of I, Sr and Cs are the most important 
and of these only 13 1 1 is likely to be dispersed over a large area. 
As 1 3 1 1 has a relatively short half-life, the contamination problem 
from any one incident would last for a few weeks only.

d) A processing plant using the ion-exchange technique has 
been developed for the removal of 1311,  90 Sr and ^ 7  Cs from milk 
on a commercial scale, but unless such a plant had already been set 
up for immediate use in the area concerned for other purposes, it 
would most likely be uneconomical to consider its installation for 
an accident situation alone. Other methods o f decontamination based 
on the use o f phosphate-floc and electrodialysis are being developed 
and this situation would need reappraisal from time to time.

The plans for assessing the degree of contamination of foods 
must give detailed guidance regarding the schedule of methods of 
sampling, the identification and location of samples, and methods of 
assay. The urgency with which such action needs to be taken will 
depend upon the types o f foods affected. The only food for which 
a continual state o f readiness is required is milk, followed closely 
by eggs from hens on free range, and soft fruit and green vegetables 
at harvest time. For these commodities the plan must be ready to 
go into operation within approximately 12 hours; but for other cases 
a lower state of readiness is acceptable. (N ote that these remarks 
do not apply to certain more urgent risks, such as the inhalation hazard 
in a more limited area resulting from the passage of the cloud or 
plume of released materials.)

It may therefore sometimes be considered necessary to take 
special precautions in respect to foodstuffs, such as imposing a ban 
on the consumption of such foods, or on the movement of animals 
from the affected area. This action will normally be the responsibility 
of a public health, food or agricultural authority, and it is necessary 
to ensure beforehand that the imposer of the ban has, or can acquire 
at short notice, the authority to take such action.

The appropriate public authorities responsible for the safety 
and the wholesomeness of food and the safety of public health will 
need to ensure that action is not taken which would unnecessarily 
disrupt the normal food production, processing and distribution pro
cedures. Unco-ordinated action or action based on ineffective plans
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could result in hasty decisions being made which would result in a 
wastage of effort and resources.

Responsible authorities which have established effective plans 
for the handling of radiation accidents based on the general principles 
and guidelines outlined above could effectively restore such situations.

6.3. Action levels

Decisions must be reached on the acceptability or inacceptability 
of the overall risks inherent in any situation. The dose levels, 
contamination levels, and other parameters associated with these risks 
must be evaluated. Information on this topic is provided in Ref. [8] 
and other published documents (for example, Ref. [7]).

It is particularly important that such levels should be available 
when immediate action may be required to minimize the radiation 
exposure risks, as, for example, in the case of release of radioactive 
material to the atmosphere through a stack. The action levels in such 
cases will be derived values of suitable parameters that can be measured 
quickly and with reasonable accuracy. Such action levels do not, of 
course, imply a fixed dividing line between harmless and harmful 
effects.

The person in charge of an installation must immediately take 
all action in his power to limit to the greatest extent possible the 
consequences of an accident as soon as he is aware of them. But 
it is obvious that the determination of the acceptable or inacceptable 
character of the risk rests ultimately with the authority responsible 
for public health, in connection both with the preparation in advance 
of emergency plans, and with the decisions to be taken when an acci
dent has actually occurred.

The person in charge of an installation would naturally consult 
the public authorities who might be concerned with certain particular 
consequences of an accident, for example public health, agricultural 
and water authorities.

Consideration should be given by the appropriate authorities 
to prescribing levels for:

a) The doses and dose rates corresponding to certain biological 
effects in man; this is particularly important in connection with the 
doses that personnel may be permitted to receive in rescue operations

b) The levels of internal contamination corresponding to pres
cribed organ and whole-body doses
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c) The levels of contamination of the atmosphere corresponding 
to prescribed doses to man

d) The levels of contamination of sources of drinking water 
and foodstuffs corresponding to prescribed levels of internal contamina
tion in man

e) The levels of surface contamination corresponding to pres
cribed values of radiation dose to man received directly or following 
incorporation of the radioactive material

f) The levels of deposition of gamma emitting radionuclides 
on the ground corresponding to prescribed doses to man

g) The levels of contamination of pasture corresponding 
to prescribed levels of contamination of farm and other animals and 
their products

h) The levels of contamination of air and soil by selected radio
nuclides corresponding to the prescribed levels of contamination of 
growing crops

i) The levels for specified types of radiation and contamination 
at which public authorities should be notified.
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INTRODUCTION

The following specimen plans have been provided by the 
following members of the panel of experts that advised the Directors 
General of the sponsoring organizations on the preparation of a manual 
of guidance on planning for the handling of radiation accidents: 
L.C. Watson (Canada); E.J. Henningsen (Denmark); P. Pellerin (France);
S. Oomachi (Japan); W.T.L. Neal (United Kingdom); and M.A. Bell 
(United States of America).

It is pointed out in the introduction to the manual that the plans 
are intended as examples only and they may not be completely suitable 
for similar situations in other countries. It is nevertheless hoped that 
a reader seeking guidance in this field may find an example which 
is helpful for his particular needs.

It should not be assumed that the sponsoring organizations 
necessarily agree with or would recommend the arrangements and 
procedures that are outlined in these plans.

NUCLEAR RESEARCH ESTABLISHM ENTS

Reactor Establishment Ristj 
Denmark

Ris0 is the research establishment of the Danish Atomic Energy 
Commission (AEK).

At the moment Ris0 has three reactors (one low-energy and 
one 3-MW and one 10-MW research reactor), hot cell facility, radio
isotope production laboratory and a fuel element production laboratory. 
The total staff number is about 700. Ris0 is situated at a narrow 
inlet (Roskilde Fjord) 4 miles north of Roskilde (approximately 50000 
inhabitants) and 20 miles west of Copenhagen (1 million inhabitants). 
The surrounding land is utilized for agricultural purposes.

In the event of an emergency the responsibility lies, according 
to Danish laws and regulations, with the AEK as far as the area within 
the fence of the establishment is concerned. Outside the fence the 
responsibility lies with The National Health Service (NHS) and 
decisions on any countermeasure are to be made by the NHS after 
consultation with an expert committee on nuclear emergencies and with 
the police and civil defence authorities involved. The expert committee 
consists of representatives of the AEK and the NHS and the NHS
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has delegated its responsibilities to the chairman of the expert 
committee.

The emergency plan for the area outside the fence of Ris0 was 
set up in collaboration between the AEK and the NHS and is mainly 
concerned with measures to be taken within the first few hours after 
an accident. The purpose of the plan was to set up an automatic 
system for alarm and for action that has to be taken immediately and 
further to make sure that the necessary channels of communication were 
established beforehand.

In case of an accidental release of radioactivity from Ris0 the 
health physicist on duty must inform the NHS if the release will give 
rise to any measureable increase in the background activity. If there is 
reason to believe that the release of activity may give rise to radiation 
doses to the population that will exceed the ICRP’s dose limits for 
one year, he must inform the police in Roskilde of "R IS0  ALARM”. 
This will automatically lead to

a) Members of the expert committee on nuclear emergencies 
will be called to Roskilde, where a control centre is established at 
the police headquarters

b) Civil defence teams will immediately go by car through given 
areas taking radiation measurements at given locations; they will report 
the results to the expert committee

c) The Swedish authorities will be informed.

If the health physicist on duty at Ris0 has asked the police to 
do so, the police will restrict road traffic to the area involved and/or 
inform the inhabitants in the area involved to stay indoors. Further, 
if requested to do so, the police may restrict navigation on Roskilde 
Fjord. Shipping in the area is to be warned by a boat from Ris0. 
Health physicists from Ris0 will, if possible, take measurements in the 
area involved. The management of Ris^ will inform the public, if it 
is considered important to do so, before the chairman of the expert 
committee arrives. All information to the public after that time is given 
through the chairman of the expert committee.

Apart from this, all decisions on countermeasures are made 
by the chairman of the expert committee to whom the NHS, 
as mentioned earlier, has delegated its responsibilities. The committee 
member who arrives first at the police headquarters in Roskilde acts 
as chairman until the chairman arrives. Before making decisions the 
chairman discusses the issues with the police, members of the com-
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mittee and the representative from RisyS, who will be present at the 
police headquarters.

A close contact between Ris0 and the expert committee is con
sidered to be of the utmost importance and a direct telephone line 
between Risj6 and the police headquarters has been established.

On receipt of information from Ris0 and of the results of the 
measurements made by the civil defence teams, the chairman and the 
committee must make decisions on further necessary steps. All 
necessary measures are carried out by the police or civil defence.

In the plan a number of possible steps are described more or 
less detailedly:

Plan for evacuation of a small group of the population
Plan for distribution of potassium iodide tablets
Plan for contamination measurements and decontamination of
persons
Plan for collection of samples of grass, milk and further environ
mental samples
Plan for a number of laboratories ready to analyse environmental 
samples
Plan for calling in further personnel from the police and civil 
defence.

Research Reactor Centre 
United Kingdom

1 . INTRODUCTION

The Establishment operates a 100-kW research reactor of the 
Argonaut type which is fuelled by flat plate uranium-235 fuel elements 
and is water moderated, graphite reflected, with a monolithic concrete 
biological shield. Associated with the reactor are laboratories for the 
handling of millicurie quantities of radioactive material. Gaseous and 
liquid effluent from these laboratories and from the reactor are 
monitored before release.

The Safety Analysis for the reactor shows that no credible plant 
fault protection system failure or maloperation of the reactor can lead 
to hazardous conditions outside the reactor site. However, the licensee 
is required to prepare an emergency plan, since radiation hazards could 
exist on site in accident conditions.

This document outlines the principles in which the emergency 
plan is based.
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The Emergency Procedures are designed to ensure, as far as 
possible, that speedy and effective action is taken

i) to control an emergency
ii) to minimize the danger to site personnel

iii) to reduce material damage.

2. DEFIN ITIONS

An Emergency: An accident, the effects of which are considered 
sufficiently serious to invoke Emergency Procedures.

Dangerous Occurrence: An accident reportable under the Nuclear 
Installations (Dangerous Occurrences) Regulations, 1965.

3. CONSIDERATION OF HAZARDS

3.1. Fire
Apart from the normal hazards associated with fire, the event 

of a fire in the region of radioactive materials raises extra problems.
Reactor hall: The amount of inflammable material in the reactor 

hall is small and the possibility of fire is also small. Radioactive 
materials are mainly the reactor fuel elements which are protected 
by at least 4 1/2 ft of concrete. Other small quantities of radioactive 
materials may be associated with experimental rigs. Unless advised 
otherwise by the health physicist, the fire brigade will normally wear 
self-air kits in dealing with fire here. Fire in the region of the helium 
liquefiei would involve the possibility of explosion if quantities of 
gaseous or liquid hydrogen are present. Hydrogen is normally stored 
outside the building.

Radioactive laboratories and stores: In this case, the probability of 
radioactive materials being involved is appreciable and respirators are 
provided for emergency use. Personnel entering this region to fight 
a fire must wear breathing apparatus. This includes the radioactive 
store, though here the possibility of fire is low since all containers are 
non-inflammable.

Other laboratories: Radioactive sources may be present and self
air kits should be worn if full information is not available from the 
user of the laboratory.

Offices and administration rooms: No special precautions are required.
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3.2. Radiation

Reactor: Safety analysis of the reactor shows that no credible 
accident can be postulated causing excessive radiation levels off-site 
or excessive radiation doses to site personnel.

Other sources: The reactor fuel elements are very large sources 
of radiation which are handled under strict administrative control and 
the probability of accidental exposure is low. Smaller radiation sources 
may constitute hazards in the radioactive laboratories.

The irradiated rig store may contain active components which 
have been used in the reactor. These will normally be kept behind 
shielding.

4. DUTIES AND RESPONSIBILITIES

Director: The reactor centre is operated on behalf of the licensee 
by the Director who has overall responsibility at all times. He is 
responsible for notification of the relevant authorities as necessary.

Reactor Supervisor: The Reactor Supervisor will proceed to and 
take charge at the scene of any emergency which may arise and is 
responsible for the safe evacuation of personnel and for the safety 
of the plant.

Health physicist I safety officer: He is responsible for carrying out 
a health physics assessment of a hazard and advising the Reactor Super
visor and for checking, maintaining and keeping records of all safety 
equipment and monitors. He will also ensure that permanent and 
attached staff are familiar with normal and emergency safety procedures 
and that the local fire brigade and night watchmen are familiar with 
the layout and purpose of the Centre.

In the absence of any of the above, the responsibility will be 
assumed by an appointed deputy.

Reactor operator: In the event of a fire in the reactor hall or on 
hearing the fire alarm, the reactor operator will scram the reactor and 
go to an assembly area, taking the log book and the console key. 
In the event of a radiation accident, the reactor operator will scram 
the reactor and sound the radiation warning. On leaving the control 
room he will take the log book.

Janitor: The janitor will collect 'tallies’ from personnel leaving 
the restricted area, and prevent entrance of unauthorized persons to 
the reactor centre.

41

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



Night watchman: In the event of fire during silent hours the night 
watchman will give the alarm using a red telephone and the fire brigade 
will be summoned. The reactor supervisor and the health physicist 
will then be notified.

5. GENERAL OUTLINE OF EMERGENCY PROCEDURE

The general principle in dealing with an emergency is to take 
remedial action and to call in specialists to assist.

The emergency signals are as follows:
Evacuation signal - a high pitched note on the intercom system
Fire alarm - a continuous ringing bell.
On hearing an emergency signal personnel will go to an assembly 

area and await instructions from the reactor supervisor or health 
physicist, provided it is safe to do so.

Personnel who may be contaminated will not mix with the re
mainder of the personnel but should assemble in a separate area 
designated for the purpose.

Emergency equipment and fire fighting equipment are supplied 
and are regularly examined and checked. Training in the use of the 
equipment is given, and exercises in its use are held.

The conference room will be used as the emergency control 
centre, provided it is safe to do so. An alternative venue will be de
signated in case the conference room is untenable.

5.1. Medical arrangements

First aid treatment, if appropriate, will be given by the health 
physicist or deputy, who will arrange for further treatment if required 
by informing the approved doctor.

When there is reason to believe that radioactive material has 
been ingested, the health physicist will arrange an examination by 
the approved doctor.

Arrangements have been made by the approved doctor for local 
hospital facilities to be available.

6 . DANGEROUS OCCURRENCES

In the event of a "dangerous occurrence” as prescribed in 
Statutory Instruments, 1965 No. 1824 of the Nuclear Installations
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Regulations, the Reactor Supervisor will be responsible for the organiza
tion to deal with the incident.

The Reactor Supervisor, after discussion with the Director, will 
arrange for evacuation, restriction of movement, or other measures 
outside the site following upon an emergency and will make prior 
liaison with the Chief Constable to ensure the speedy implementation 
of any required measures.

The Reactor Supervisor will take such measures as seem 
necessary to limit or deal with the effects of an emergency on site, but 
will maintain full liaison with the Director.

Any off-site emergency, such as an explosion or fire in an 
adjacent building which may cause a false alarm, will be notified to the 
appropriate government authority.

For the purposes of section 4, in the absence of the Director 
the Reactor Supervisor will act in his stead.

7. COM M UN ICATION S W ITH LOCAL A U T H O R ITIES

Arrangements have been made with local authorities who might 
be asked for assistance in the event of an emergency.

Fire brigade: The fire brigade should arrive two or three minutes 
after a call and are familiar with the layout of the reactor centre and 
the conditions governing their entry to restricted areas.

County Police: Arrangements have been made with the police, 
who might be asked for assistance, e.g. to restrict the public from an 
area around the reactor site.

County Medical Officer: Arrangements have been made with the 
County Medical Officer, so that he can take any action required.

In the event of an emergency the Inspectorate of Nuclear Installa
tions, Ministry of Power will be notified as soon as possible.

An up-to-date list of the Ministry’s current telephone numbers 
will be shown in the supporting documents which gives working details 
of the Emergency Procedures.
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POWER REACTOR ESTABLISHM ENTS

NPD Reactor 
Ottawa, Canada

1 . FUNCTION AND SIZE

The NPD reactor is a 25 MW(e) (gross) heavy-water-cooled 
and moderated prototype power reactor located on the Ottawa River 
(average flow rate 25 000 ft3/sec) in Ontario, Canada. It is approxi
mately three miles downstream from a dam at which 360 MW(e) is 
generated hydraulically and about 15 miles upstream from the Chalk 
River Nuclear Laboratories. The station is a joint venture of Atomic 
Energy of Canada Limited, Ontario Hydro and Canadian General 
Electric. It is operated by Ontario Hydro, the power-producing public 
utility in Ontario. About 90 persons comprise the permanent 
complement of the station, but since it serves as a training ground 
for staff to be assigned to other stations, there are usually up to 90 
additional persons in training. The Nuclear Training Centre (NTC) 
is at an adjacent site and has an average staff complement of 100 
instructors and trainees at any one time. The reactor is in an area 
of low population, the nearest centres being Des Joachims (1.5 miles 
NW, population 300), Rolphton (1.9 miles W, population 450) and 
Deep River (9-5 miles SE, population 5600). There are homes in 
both directions along the highway that passes one half mile south 
of the NPD Generating Station and there are a few summer and per
manent residences along the river shore downstream. Local population 
density reaches a maximum of 38 persons per square mile at a radius 
of 2.5 miles from the station. Water for household use is commonly 
drawn from wells drilled into bedrock. Deep River (11  miles), 
Petawawa (30 miles, population 16 500) and Pembroke (40 miles, 
population 15 600) downstream draw their water supply from the 
Ottawa River. The surrounding countryside is forest land with a few 
farms between the station and Pembroke to the east and North Bay 
(90 miles) to the northwest.

2. ADMINISTRATIVE ORGANIZATION

The station is in the charge of a superintendent who reports 
to the Nuclear Operations Engineer of the Ontario Hydro Operations 
Division in Toronto. The operating staff reports to the production

44

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



superintendent. The plant operates on three shifts, seven days a week 
with a supervisor in charge of each shift. The qualifications of those 
members of the staff who operate or supervise the operation of the 
reactor are examined by the Federal Governmental Authority in Ottawa 
(Atomic Energy Control Board). As part of the examination they 
must show satisfactory knowledge of radiation protection and the 
station emergency procedures. Responsibility for radiation protection 
lies first with the individual and up through the supervisory chain. 
A radiation control supervisor advises the operating staff on the opera
tional aspects of radiation protection and reports to the production 
superintendent. A health physicist, who is a member of the Medical 
Services Division in Toronto, performs a regulatory function at the 
station and is responsible for the overall radiation protection training 
programme. In addition, there are 4 assistant health physicists at the 
station who are mainly concerned with conducting the actual radiation 
protection training courses at the adjoining Nuclear Training Centre.

3. EMERGENCY CONTROL

3.1. Definitions and action levels
There are two general classifications of emergency which concern 

the station and the sector respectively. The type of emergency is further 
sub-divided according to the magnitude of the hazard and the pro
cedures are written to describe the action required for each.

3.1.1. S ta t io n  em erg en cy

Station alert. Radioactive materials are known to have been 
released in the powerhouse and may spread to more than one room.Station evacuation. Radioactive materials are known to have spread 
throughout the powerhouse, or known to have been released in more 
than one room with indications that they may have spread throughout 
the powerhouse.

3.1.2. S e c to r  em erg en cy

Sector alert. It is known or suspected that there has been an 
airborne release of radioactive material from the powerhouse to the
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environment at ground level, or a significantly increased release of 
radioactive material out of the stack.

Sector evacuation. Radioactive materials are known to have been 
released from the powerhouse to such a degree that evacuation of 
the public is required in one or more specified sectors.

3.2. Declaration o f emergencies

The shift supervisor, or in his absence the control room operator, 
evaluates the incident and decides whether an emergency exists.

3.3. Command organization

The shift supervisor is in charge until relieved by the Station 
Superintendent or another shift supervisor. He is assisted by a super
visory group (consisting of the supervisors, or senior member present, 
of each working unit) which is directed by the supervisory group co
ordinator (normally the Senior Technical Engineer), and by an advisory 
group (consisting of the Superintendent, Production Superintendent, 
Superintendent of NTC, supernumerary shift supervisor, Radiation 
Control Supervisor, and the health physicist). The immediate duties 
of those in charge and of the employees are prescribed in the 
procedures.

3.4. Command Centre

The Command Centre is the control room whenever possible. 
If this is impossible the shift supervisor picks the nearest satisfactory 
location.

3.5. Warning systems

The public address system is used and serves the whole establish
ment. The shift supervisor or the control room operator makes the 
announcements which are preceded by a variable pitch warning note.

3.6. Communications

On-site communication is by telephone if operative and accessible. 
Portable 2-way radio is available for use in extreme conditions. Off-
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site communication is primarily by telephone but could also be by 
radio via Ontario Hydro’s province-wide network or by relay through 
the Provincial Police Network. NPD also has radio equipment on 
CRNL’s frequency.

3.7. Notification o f Ontario Hydro personnel

During an emergency the shift supervisor will probably not 
be free personally to notify all the people required by the procedures. 
Therefore, a chain of communication has been established which re
quires the shift supervisor to notify only one person (the Station 
Superintendent, or his alternate) who then continues the chain so 
that all supervisory, technical and management personnel are informed 
according to lists maintained for the various classifications of 
emergency.

3.8. Notification o f outside authorities

The procedures contain lists of the names, titles and phone 
numbers of those persons who are to be notified when a station evacua
tion exists. Through the established chain of communications, an 
off-duty shift supervisor is responsible for seeing that the calls are 
made. The list includes the following:

Atomic Energy Control Board Inspection Officer, Ottawa 
Atomic Energy Control Board Health Advisers, CRNL 
Department of National Health and Welfare, Ottawa 
Ontario Department of Health, Toronto.

If the emergency requires a sector alert or sector evacuation, more 
notifications are required, including:

Renfrew County Medical Officer of Health, Pembroke 
Provincial police at Rolphton or Pembroke 
President, Atomic Energy Control Board, Ottawa 
Quebec Ministry of Health, Montreal 
Local municipal authorities 
Emergency Measures Organization 
Radiation and Industrial Safety Branch, CRNL 

Liaison between all groups and the shift supervisor is arranged by 
the supervisory group co-ordinator.

3.9. Public relations

An information officer appointed by the supervisory group co
ordinator is responsible for the release of information to the public.
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4. EMERGENCY SERVICES

4.1. Firefighters
Operating personnel are trained in fire fighting and the township 

fire brigades and CRNL fire department could both assist.

4.2. Rescue
Teams are organized by the supervisory group co-ordinator from 

within the operating staff.

4.3. First aid and decontamination
A designated employee takes charge in a prescribed area. De

contamination is done by station personnel who have been instructed 
in techniques, record keeping, taking of samples, etc. Severe contamina
tion cases would be referred to the CRNL hospital.

4.4. Medical examination and treatment
Casualties would be referred to either the Deep River Hospital 

or the CRNL hospital, both of which are staffed by physicians 
knowledgeable in radiation injury. Severely injured persons may be 
transferred to the major centres (Ottawa, Toronto) by ambulance.

4.5. Monitoring
On-site monitoring is provided by station personnel. Off-site 

monitoring teams are specified in the Emergency Procedures and are 
constituted of station personnel augmented by radiation protection 
staff from CRNL.

4.6. Transportation
In the event of a sector evacuation, buses would be available 

from CRNL.
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Security patrols would be established through the provincial 
police to ensure the security of buildings and contents within 
the evacuation area.

4.7. Evacuation area security

4.8. Billetting arrangements

Arrangements for billetting those evacuated in a sector evacuation 
would be made by the local Emergency Measures Organization with 
the assistance of the municipal authorities in a safe area.

4.9. Clean-up and restoration

The resources of Ontario Hydro and AECL are available, and 
the assistance of the Canadian Armed Forces would be considered 
if the task warranted it.

5. EQUIPMENT AND FACILITIES

5 . 1 . Meteorological facilities

Instruments on site include those for wind velocity and direction, 
and air temperature gradient. Additional meteorological information 
is available from CRNL. Complete forecasting service is available 
from the Dominion Weather Service through CRNL.

5 .2. Monitoring equipment

Ambient radiation detectors are placed in a grid around the 
station. The station itself is provided with accident detection monitors, 
including monitors on the stack to detect activity releases. A complete 
supply of portable monitoring instruments is maintained on the station. 
This can be augmented by a stock of emergency instruments main
tained in Deep River by CRNL, as well as by CRNL’s total instrument 
capability.
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5.3. Emergency equipment

Stocks of protective clothing, respirators, decontamination equip
ment and supplies are available on the station and from CRNL.

5.4. Communications

Radio facilities are available as described in section 3.6 .

5.5. Analytical facilities

The station analytical laboratory can provide chemical analyses 
if it remains accessible. If not, a broad analytical service, including 
bioassay and external dosimetry services, is available at CRNL.

5.6 . Emergency vehicle

An emergency vehicle is maintained at the station which provides 
emergency equipment storage, could be used to establish an alternate 
command centre and could be employed in radiation surveys.

6 . ACTION TO BE TAKEN BY STAFF IN AN ACCIDENT

6.1. Shift supervisor

The shift supervisor takes complete charge. It is his res
ponsibility to receive reports of accidents (instrumental reports or 
personal reports) weigh the evidence and decide the course of action. 
His immediate reactions are prescribed partly by procedure (notifica
tions, station emergency, sector emergency). His actions after the 
accident has been reported to him and assessed by him and the staff 
are left to his judgement which he exercises with advice from 
the specialists available to him.

6 .2. Operational staff

The actions of the operational staff are prescribed by procedures 
as far as assembly, accounting for staff, contamination checks, dose 
evaluation, etc. are concerned. Operators would be involved in securing 
the safety of the plant, and other personnel would fulfil specific tasks 
as assigned.
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6.3. Radiological protection staff
The shift supervisor is guided about radiological hazards and 

the measurements that should be made to define them by the Radiation 
Control Supervisor and the station health physicist.

6.4. Other specialized staff
All staff have received limited first aid instruction. Other 

specialist assistance is also available from CRNL.

7. TRAINING

Part of each employee’s initial training is devoted to the 
Emergency Procedures. His knowledge of them is confirmed by 
examination and reconfirmed at intervals of approximately two years. 
Less formal reviews are accomplished by discussion at monthly safety 
meetings.

The licensing authority requires that emergency drills be con
ducted for station personnel at least once a year.

Nuclear Power Station 
United Kingdom

1. IN T R O D U C T IO N

This emergency plan is typical for a site employing about 500 
people, having two reactors with a total electrical output of 500 MW 
and in an intensively farmed rural area.

In any power station, hazards may arise from such causes as 
flood, fire or electrical mishap during the course of operation. It is 
necessary to have an organization to protect both operating personnel 
and the public, safeguard the plant and contain the hazards in the event 
of any such mishap. In a nuclear power station, the same organization 
is trained to deal with any accident arising from the operation of the 
nuclear reactors.

In the design and construction of a nuclear power station, great 
care has been taken to ensure that it will remain safe at all times. 
Safety studies have been carried out to assess the consequences of all 
credible combinations of reactor faults.
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The emergency organization will be directed by an emergency 
controller who will normally be the Station Superintendent. A number 
of station senior staff will provide a rota of duty officers at all times, 
but the Station Superintendent will assume control as soon as practi
cable. Two separate emergency control centres are available at constant 
readiness.

Emergency Handbooks giving the details needed to put the plan 
into action will be maintained and will be distributed to representatives 
of supporting organizations. Exercises will be carried out to prove 
the emergency arrangements and to ensure their adequacy to meet 
a serious accident.

2. DEFIN ITIO N S

Site incident: This is a hazardous condition which is confined
in its effect within the site security fence.

Site incident standby: This is the stage when a warning is given
on the station that a potential site incident exists or is believed to
be imminent.

Site incident alert: This is the stage when a warning is given that 
a site incident exists.

Emergency: This is a hazardous condition, the effect of which is
to cause or is likely to cause a radiological hazard to the public in
the vicinity of the station.

Emergency standby: This is the stage when a warning is given
that a potential state of emergency exists or is believed to be imminent.

Emergency alert: This is the stage when a warning is given that 
an emergency exists.

3. FUNCTIONS OF THE SITE EMERGENCY ORGANIZATION

The functions of the site emergency organization include the 
following responsibilities:

1 ) To assess the extent of any potentially hazardous situation 
on the site

2 ) To issue the appropriate warnings at the correct time
3) To mobilize personnel and equipment to deal with the 

incident
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4) To take measures to control the extent of the incident 
on site

5) To carry out measurements of radioactive contamination 
both on site and in the area surrounding the station

6 ) To provide advice and information for the control and 
movement of persons present in the vicinity of the station

In the event of a site incident developing to an extent such 
that there was a discharge of radioactive material which was likely to 
cause a hazard to the public, the emergency organization would have 
the following additional responsibilities:

7) To assess the extent of the possible hazard to the public 
and to issue the appropriate warnings at the correct time

8 ) To provide information for the control of milk supplies 
and other foodstuffs

9) To establish contact with the following bodies:
a) Headquarters
b) Government departments
c) County and local authorities
d) County services

i) Police
ii) Fire

iii) Ambulance
e) River boards and water undertakings
f) National Farmers Union
g) Meteorological Office
h) United Kingdom Atomic Energy Authority

10 ) To provide information for the public relations officer 
to pass on to the press and to the public

1 1 ) To deal with enquiries relating to the monitoring 
of persons and materials, and to give general reassurance

1 2 ) To provide information on the resumption of normal 
conditions

13) To provide a record of events for later study.

4. C O N D IT IO N S FO R  TA K IN G  EMERGENCY ACTIO N

The site emergency organization will be called into action under 
the following circumstances:
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1) A rapid rise of all BC D G 1 readings together Site standby
with abnormal BCDG filter activity

2) High BCDG readings associated with a reactor Site standby
trip on temperature protection

3) A fire exists in the reactor with the pressure Site alert
vessel intact

4 ) An unexplained loss of power is observed Site standby
5) An unexplained rise of reactor temperatures is Site standby

observed
6 ) A major loss of coolant gas pressure is Site alert

confirmed
7) The person empowered to declare a site incident Site standby

considers that the circumstances demand such or alert
action

8 ) A loss of coolant gas several times greater than Emergency
the normal daily make-up occurs, together with standby
a high level of radioactivity in the coolant gas

9) Measurements indicate that a discharge of Emergency
radioactive material which is likely to cause a alert
hazard to the public has occurred

10 ) The person empowered to declare an emergency Emergency
considers that the circumstances demand such alert
action

Condition Action

5. PERSONS EMPOWERED TO DECLARE OR CANCEL AN 
EMERGENCY

5.1.  Declaration of site incident
The following persons are empowered to declare or cancel a 

site incident standby or alert:
a ) The Station Superintendent
b) The Deputy Station Superintendent
c ) The Operation Superintendent
d) The Maintenance Superintendent
e ) The shift charge engineer on duty.

1 Burst Cartridge Detection Gear which detects burst fuel elements.
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The Station Superintendent will normally act as emergency 
controller, but the persons nominated above will be available according 
to a duty rota.

5.2. Declaration of an emergency
If the site incident appears to be developing into an emergency 

as defined in section 2, which may affect the general public, the persons 
nominated above are empowered to declare an emergency standby 
or alert. Outside normal office hours, the shift charge engineer on duty 
can declare an emergency if the relevant conditions prescribed in section 
4 of this plan arise before the arrival of a more senior officer on site.

5.3.  Cancellation of incident or emergency
Any of the persons empowered to declare a site incident or an 

emergency may cancel the standby or alert, when he is acting as the 
emergency controller.

6 . EMERGENCY ACTIONS BY STAFF

6.1. General
The emergency controller will alert all station staff in accordance 

with the detailed instructions contained in the Emergency Handbook. 
Staff responsible for plant operation will take steps to safeguard plant 
which is running and will try to minimize the effects of the accident. 
Maintenance staff will assemble at planned report centres, either to 
render assistance as required or to be moved to safety. A roll-call will 
be taken to ensure that no personnel are missing. The Reactor Physics 
Department will advise on safety aspects of reactor control and 
operation. The Station Chemist’s Department will advise on and under
take any necessary chemical sampling and decontamination requirements. 
Specialist teams, such as health physics, fire, first aid, damage control 
and rescue will report to their appropriate centres for action.

6.2. Emergency controller
In the event of a site incident, the most senior officer present 

of those listed below will take control of the emergency organization:
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a) Station Superintendent
b) Deputy Station Superintendent
c ) Operation Superintendent
d) Maintenance Superintendent
e ) Shift charge engineer on duty.
The persons listed above from a) to d) inclusive will provide 

the cover necessary to ensure that a senior officer is always available 
to act as the emergency controller.

The emergency controller is the officer who is in overall 
command of the emergency organization at the time. He is responsible 
for the safety of personnel on site, the operation of the plant and the 
safety of the public. The emergency controller and his supporting staff 
will be based in the emergency control centre. Supporting staff trained 
to act as health physics adviser, reactor physics advisor, clerical officer 
and telephonist will provide continuous cover for these duties until 
the end of the emergency.

The first indication that an emergency has occurred or is 
imminent will probably be received by the shift charge engineer. He 
will immediately notify the Station Superintendent, unless a duty rota 
is in operation when the duty officer will be summoned first and the 
Station Superintendent will take charge as soon as possible and will 
remain in control until relieved in accordance with the duty rota.

If emergency action is initiated by the shift charge engineer, 
he will act as emergency controller until relieved by a more senior 
officer. During this initial period, the Central Control Room will be 
the Emergency Control Centre.

6.3. Health physics teams

Two trained survey teams from the health physics shift staff 
will be available to determine any air or ground contamination. Their 
movements will be specified by the emergency controller, at first direcdy 
and then through the health physics control room when it is staffed. 
Information on wind speed and direction is available on site and will 
indicate the path of any release of radioactivity.

An equipped health physics vehicle will be taken beyond the site 
security fence to determine the extent of any contamination and to 
confirm that there is no hazard to any member of the public. On site, 
a similar assessment of the hazards will be carried out by men with 
equipped instrument trolleys. The results of these surveys will be 
reported by radio to the health physics control room where a senior
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member of the health physics staff will take charge. He will assess 
the radiological measurements taken both on and off site and will 
advise the emergency controller on the precautions required.

Arrangements for the emergency issue of film badges and their 
processing will be available.

6.4. Fire teams

A trained fire team from the shift staff will be available. They 
will muster at the station garage where the fire tender is housed. 
Instructions will be passed to the team leader from the emergency 
controller by telephone, radio or messenger. The shift fire team can 
be augmented by trained fire teams from the day staff who will be 
called in, if required. The National Fire Service will be called to a 
fire condition.

6.5- First aid and decontamination

Persons trained in first aid, who are not designated for other 
duties under this plan, will be nominated from each shift and both 
they and the shift health physics monitors will be trained in methods 
of personal decontamination. Two fully-equipped first-aid centres are 
maintained on site, one in the reactor block and the other in 
the welfare block. Medical advice will be available from the Station 
Nurse or the regional nursing and medical advisers.

6 .6 . Damage control and rescue team

A damage control and rescue team consisting of shift maintenance 
personnel and a health physics monitor will assemble at the station 
garage and man the damage control vehicle. The team will be led 
by the Assistant Engineer Fuel Handling who will receive his instruc
tions from the emergency controller by telephone, radio or messenger.

The team will be trained and equipped to take all necessary steps 
to contain and minimize the effects of the incident and to stop the 
initial damage from extending. The general principle will be to isolate 
the reactor from the atmosphere, by temporary sealing if necessary.

6.7. Muster centres and roll-call

Members of the shift staff whose emergency duties do not require 
them to remain at their normal posts will assemble in the full-change
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side of the main change room. A roll-call will be taken and the names 
reported to the Central Control Room from which instructions will 
be relayed on the re-allocation of duties.

Day maintenance staff within the reactor building will report to 
the partial-change side of the main change room. Day maintenance 
staff in other areas of the site will report to the mechanical workshop 
in the turbine hall.

Clerical and canteen staff will assemble in the staff dining room 
adjacent to the administration building.

Contractors’ staff and visitors will assemble in the muster station 
specified in the House Rules posted in each building.

At each muster centre, the senior person present will ensure 
that the emergency instructions are followed and will initiate a roll- 
call. A nominated member of the Administration Department will 
contact each muster station in turn to check that all personnel are 
accounted for and will report the results of the roll-call to the clerical 
officer in the emergency control room. The results of the original 
roll-call of shift staff in the main change room, already reported to 
the central control room, will be included for completeness in this 
second check.

7. CONTROL CENTRES

7.1. Location

Emergency actions on site and any related off-site actions will 
be directed from an emergency control centre in the station adminis
tration block. The centre comprises the Assistant Health Physicists’ 
office, the exhibition area and the lecture hall.

If emergency action is initiated by the shift charge engineer, 
the central control room will act as the emergency control centre until 
the shift charge engineer is relieved by the Station Superintendent or 
the Deputy Officer when a duty rota is in operation.

The health physics control room will be set up in the Assistant 
Health Physicist’s office which is equipped for radio communication 
with survey vehicles. Measurements of radiation dose rates, carbon 
dioxide concentrations, surface and airborne contamination will be 
reported to the health physics control room for interpretation and 
a summary of the results will be passed to the emergency controller 
so that the necessary radiological precautions can be taken.
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An alternative control centre, fully equipped, is provided and 
is situated about five miles from the Station. This centre would only 
be used if the station emergency control centre became untenable. 
A health physics control room with radio-communications is also 
provided.

7.2. Equipment

The basic equipment contained within the emergency control 
centre consists of maps, charts, radio-communications equipment, GPO 
and PAX telephones, wind speed and direction recorders, plotting 
equipment, log sheets and general stationery.

Similar equipment is available at the alternative control centre 
except that wind speed and direction recorders are not provided.

7.3. Staffing

The emergency control centre will be staffed by the emergency 
controller and supporting staff on a continuous basis until the end 
of the emergency. Arrangements have been made to ensure that staff 
trained to perform the following duties are available on call:

1 ) Emergency controller
2) Health physics controller
3) Clerical officer
4 ) Telephonist.

8. COMMUNICATIONS

The power station is served by five incoming GPO telephone 
lines and has a private automatic telephone system. A public address 
system covers operational areas and there are direct wire telephones 
from the central control room to key points in the station. There 
is a staff location system and a direct telephone link to Grid Control.

A two-way radio-communications network covering a wide area 
is controlled from the health physics control room and portable two- 
way radio sets are available for short distance communication.

The GPO private automatic telephone system and the radio 
control are duplicated at the alternative control centre.
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9. COLLABORATION WITH OTHER BODIES

9.1. General

Each nuclear licensed site possesses the organization, equipment 
and skills needed to deal with any hazardous conditions and to prevent 
them from developing into an emergency which might affect the general 
public. This section of the plan describes the resources available in 
addition to those provided on site:

a) For helping to contain a site incident, if necessary
b) In the event of a non-credible extension of the incident 

into a district hazard.
In the event of any spread of radioactive contamination outside 

the site assistance with District Survey will be available from other 
power stations.

Their survey vehicles will carry out an agreed survey of the 
area. Agricultural samples would be collected if necessary by 
the District Survey vehicles and taken to the alternative control centre 
for assessment.

Specialist facilities are available in London, where arrangements 
for radio-chemical analysis can be provided if required.

Field staff of the Ministry of Agriculture, Fisheries and Food 
would also be available, if required, to speed up the collection of any 
test samples of foodstuffs needed to confirm that no spread of conta
mination has occurred outside the station.

9 .2. Functions o f the Nuclear Emergency Information Room ( N E IR )

The NEIR established at Headquarters will perform the following 
functions:

a) To receive from a nuclear power station in the event of 
an emergency all relevant information regarding the cause 
of the emergency, the extent of injury to people, the extent 
of damage to plant, the extent of spread of contamination, 
proposed actions (especially those concerning the public 
and outside authorities) and any other relevant information. 
The course of the emergency will be followed with as little 
time delay as possible in the NEIR so that Headquarters 
and others interested may be aware of the situation without 
having to contact the station direct.
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b) The NEIR will arrange to answer requests from the affected 
station for specialist information, for professional advice 
and guidance, for extra staff and in any other way calcula
ted to reduce the work of the emergency controller.

To perform these tasks the NEIR will be staffed as soon as 
practicable after the incident with a duty officer. Arrangements have 
been made to staff the room continuously when necessary.

9.3. United Kingdom Atomic Energy Authority

The Atomic Energy Authority have arranged to provide mutual 
assistance if required. Vehicles with two-way radio-communications, 
monitoring equipment and trained health physics staff would be dis
patched towards the site as soon as they could be manned (probably 
from 1 to 3 hours). Stocks of emergency equipment would be made 
ready for transport to the site if they were called for.

9.4. Ministry o f Agriculture, Fisheries and Food (MAFF)

The MAFF is responsible for controlling the distribution and 
consumption of milk and other foodstuffs which may be affected by 
an emergency, and also the control of feeding stuffs. The Ministry 
has prepared instructions to farmers to meet short and long-term re
quirements. Their function is, where possible, to ensure that no one 
is exposed to risk by consuming contaminated food, that alternative 
foodstuffs are available and generally to mitigate any effects of the 
accident in agriculture, fisheries and food.

The Regional Controller of the Ministry of Agriculture, Fisheries 
and Food or one of his deputies, will receive direct warning of an 
emergency from the emergency controller, and he will send a repre
sentative to the site to direct actions within the responsibility of the 
Ministry. In collaboration with the emergency controller, he will assess 
the results of surveys for radioactivity around the site. Samples may 
need to be collected for analysis from potentially contaminated areas 
and field officers of the MAFF will be made available to assist with 
this collection if required.

9.5. Police, fire and ambulance services

The emergency controller will inform the police of the accident 
and request any help needed. This assistance might include the issue
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of potassium iodide tablets and the evacuation of members of the 
general public who may be in the vicinity of the site.

Any requests by the station for help from the fire brigade or 
ambulance service would be made by a "999” telephone call, stating 
the assistance required.

10 . WARNINGS

10.1.  General
If an accident occurs which can lead to a hazardous condition, 

a warning of either "Standby” or "Alert” will be given on site on ins
tructions from the emergency controller.

Certain key personnel will be warned immediately by the 
emergency controller or a deputy acting under his instructions. This 
will be done by the PAX telephone system during normal office hours 
and by the GPO telephone system, or messenger, outside normal 
office hours.

Warning of a site incident would be telephoned by the emergency 
controller or a deputy acting under his instructions to the authorities 
off-site detailed in the Emergency Handbook.

If the site incident should develop to such an extent that it is 
necessary to issue emergency warnings, outside authorities would be 
notified through pre-arranged lines of communication. Site personnel 
would be kept informed of developments which affected their actions.

On the termination of the "Standby” or "Alert” period, notifica
tion will be issued through the same channels to all persons who have 
been informed of the "Standby” or "Alert”.

10.2. Site personnel
The general warning of either a site incident "Standby” or site 

incident "Alert” will be given by a "wailing” note of half a minute 
duration from the alarm sirens distributed throughout the station, 
followed by an announcement over the public-address system. This 
action will be initiated by the emergency controller. The announcement 
will be in the form "Attention All Personnel, Site Incident Standby 
(or Alert) in force” and repeated.

Operating instructions will be issued over the direct wire 
telephones. During the incident all telephone systems will be restricted 
to calls direcdy concerned with the incident.
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The actions of most site personnel during a site incident or 
an emergency are the same. If an emergency "Standby” or "Alert” 
has to be declared after a site incident warning has been issued, the 
few persons who perform additional duties during an emergency will 
be informed individually by the emergency controller or a deputy acting 
under his instructions.

The general warning for cancellation of the site incident “Stand
by” or "Alert” will be given by an announcement over the public- 
address system.

10.3. Station personnel o ff site

Only those persons required to perform duties under this plan 
will be notified. The notification will be by telephone or messenger 
and will be given on instructions from the emergency controller or 
the Head of the Department concerned.

10.4. Outside autho rities

If an emergency is declared, outside authorities will be notified 
through the channels of communication detailed in the Emergency 
Handbook and summarized here in sections 8 and 9.

Senior officers of the Generating Board will be warned directly 
and will pass on the information to Board Members, Central Head
quarters Departments, Regional Headquarters, Government Depart
ments and other relevant bodies. There will be direct contact between 
the emergency controller and supporting organizations at the 
appropriate level.

The message used will be "..........................  emergency standby
(or alert) declared a t ............................hours”.

10.5. Emergency p  ractices

The Nuclear Site Licence requires that practices of this Emergency 
Plan shall be held periodically.

Before a practice warning is given, an announcement will be 
made over the public-address system. On completion of the practice 
a further announcement will be made over the public-address system.

Practice warnings between the police and other outside authorities 
will be agreed mutually by the authorities concerned.
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11. TRANSPORT

11.1. General

All station transport will be available for emergency duties under 
the direction of the emergency controller or his nominated deputy. 
Two minibuses are garaged at the power station and will be available 
to bring in staff if required.

11.2. Health physics

Two health physics vehicles, fully equipped both for air sampling 
and for District Survey, are maintained at immediate readiness for 
emergency duties. They are garaged at the power station and are 
equipped with radio communication equipment.

12 . HOUSE RULES

House rules will be posted in all buildings giving brief 
instructions to occupants in case of emergency.

The rules will cover:
a) Notifications of a hazardous condition to the central control 

room
b) Warning signals for a site incident
c) General action to be taken
d) Location of neariest health physics emergency equipment
e ) Route to and location of muster station.
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CHEMICAL PROCESSING FACILITY

United States o f America 

1. SITE

The Chemical Processing Facility is located on a 3.5 square
mile site1 and employs several hundred persons. Other industrial
facilities are located nearby and employ several thousand persons. 
Most of the land surrounding the site is used for diversified farming 
and the average population density varies from 5 to 150 persons per 
square mile. The distance to the nearest populated area is about 25 
miles.

2 . ADMINISTRATIVE ORGANIZATION

The Operator2 is responsible for ensuring adequate safety 
practices on-site and for emergency planning (both on-site and off-site) 
in the event of a radiation accident. This responsibility is carried out 
as oudined by a document which includes a site-wide plan. The docu
ment delegates responsibility for emergency planning within the 
Chemical Processing Facility. The Operator’s plans are compatible 
with other nearby industrial facility plans and the Operator’ can assume 
control of accident recovery operations through an emergency control 
centre.}

The Operator plan assigns responsibilities to operating officials
and provides plans and procedures for health and safety assistance
to workers and to the general public for radioactivity accidentally 
released from the Chemical Processing Facility. This plan is congruous 
with Federal Interagency Radiological Assistance Plans for responding 
to off-site requests for assistance. The plans include a listing 
of emergency personnel, use of emergency alarms, evacuation routes, 
equipment and control centres.

1 Site — A land unit owned or controlled by the Operator.
2 Operator — The person or authority in charge of an establishment where 

radiation sources are present.
3 Emergency control centre — The communications centre from which overall 

direction of emergency and recovery actions will originate, and to which preselected 
operating staff members will immediately report.
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The planning includes call lists and liaison with officials 
of regional cities, counties, states and federal agencies who may be 
concerned with an accident involving off-site locations. These agencies 
include law enforcement, public health agencies, US Corps of Engineers, 
US Coast Guard, US Department of Agriculture, US Weather Bureau, 
US Navy and Federal and State Civil Defense. The Operator is respon
sible for orientation and appropriate training of off-site officials con
cerning what may be required following a radiation accident.

The overall responsibility for security and protection during 
emergency conditions on-site remains with the emergency director. 4 
Among the major provisions of this responsibility are that alarm 
systems are operable, evacuation routes are defined and there is 
sufficient and appropriate equipment to meet emergency needs. A 
definite line of succession of Chemical Processing Facility officials 
is established to exercise site-wide authority during emergency con
ditions.

These officials have specific responsibilities for informing 
personnel of emergencies and for initiating actions to secure the plant 
areas and protect employees. The Operator is responsible for 
developing plans and procedures for the Chemical Processing Facility 
that are co-ordinated with the emergency plans of adjacent industrial 
facilities. These plans include the following provisions:

1) Placing the facility in a safe condition following a radiation 
accident

2 ) Designating the emergency crews and provisions for reentry 
as soon as possible to maintain vital operating functions

3) Providing for evacuee transportation, including training 
of drivers

4) Organizing a system for personnel accountability
5) Providing for medical aid
6 ) Establishing and maintaining a manual of emergency plans
7) Scheduling routine emergency drills and practices
8 ) Maintaining liaison on emergency planning between the 

plant and others, including adjacent industrial facilities 
and local and federal governmental agencies

9) Training plant employees by:
a) Orienting new employees on emergency plans
b) Promoting study of emergency plans.

4 Emergency director — The designated Operator employee at the Chemical 
Processing Facility authorized to take emergency action for the Operator.
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3. NOTIFICATION OF DECLARED EMERGENCIES

A local major radiation accident could cause a 'state of 
emergency’ to be declared. The senior member of management present 
in the facility can declare a state of emergency in his facility. This 
condition within the facility could result in declaring a state of 
emergency at adjacent industrial facilities.

Incident Evacuation Signal

Facility Onsite Crash Alarm First Aid Station

Fire Station

Cascade Telephoning

Selected members of 
Operator's organization 

and adjacent industrial 

facilities

Telephone Call Lists

Officials of regional, 

city, county, state 
and federal agencies 

(includes Radiological 

Assistance

Home Crash Alarm and Radio Paging*

Selected members of 

Operator's organization

*  Used during off duty hours.

Fig. 1. Chemical Processing Facility emergency notification system.

The notification of an existing state of emergency is accomplished 
by the use of an On-site and Home Crash-Alarm (telephone) warning, 
radio paging, and cascade telephoning (see Fig. 1). Instructions for 
answering the steady ring of a crash alarm phone are printed on the 
cradle of each telephone on these systems.

The home crash-alarm system is activated during off-duty hours 
based either on criteria for declaring an emergency or by request from 
management. There are several telephones on the system located 
in the homes of selected members of the Operator’s organization.
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The radio-paging system consists of radio receivers and a trans
mitter to provide emergency notification to management on call during 
off-duty periods.

The cascade telephoning system, involving separate telephone 
calls to certain employees who in turn call one or more individuals, 
is designated to aid the co-ordination of effort in dealing with an 
emergency situation.

The notification to evacuate, if required, will be relayed 
to employees over the on-site crash-alarm system. Employees will 
use the evacuation transportation provided at the facility. The direction 
of evacuation is to be determined by meteorological conditions.

Notification is also made by telephone to the appropriate off-site 
agencies mentioned previously. In  the case of potential water conta
mination as a result of a radiation accident the local County Health 
Department, which has the authority to condemn the water supply, 
will be notified. This agency would notify city water plants and other 
water users and the local police of recommended actions to be taken. 
Similar procedures apply for atmospheric radioactivity releases involving 
such actions as evacuation. In addition, the emergency plans include 
preplanning for subsequent actions such as restrictions on agricultural 
produce.

4. IM PLEM ENTATIO N OF THE R A D IA T IO N  A C CIDENT PLANS

Plans made to cope with major credible radiation accidents are 
described in the written plan with appropriate identification of 
emergency services, facilities and equipment which may be involved 
in executing the emergency plan. Accidents such as transportation 
accidents, explosives, fire, criticality accidents and accidental irradiation 
of personnel are included in the plans. Radiation detection devices 
are installed in those chemical processing buildings where an accident 
is possible. These instruments are set to activate automatically an 
alarm when detecting a gamma radiation field of 0.5 to 5 R /h , de
pending upon their location. The alarm is an electric motor driven 
howler that produces a sound generally described as ah-OO-gah. 
Personnel are trained to leave the building immediately and proceed 
to a predetermined staging area when the alarm sounds.

The senior member of management present is responsible for 
promptly notifiying the security force, health physicists and the manage

6 8

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



ment of adjacent industrial facilities. Accounting of personnel 
evacuating the building is promptly made. Rescue of those remaining 
in the building is started and the needs of injured persons are dealt 
with!. An interrogation of personnel from the building is conducted to 
determine the scope and possible cause of the radiation accident. Extent 
and severity of contamination spread is measured and charted or 
marked.

When a radiation accident has occurred, the on-site crash alarm 
used to evacuate employees also provides notification to the first aid 
station and the fire station. Fire personnel set up barricades and limit 
reentry to those authorized by the emergency director. The emergency 
control centre is manned immediately by preselected operating staff 
members who manage the overall direction of the emergency and re
covery actions.

The initial entry of the rescue teams will be made by health 
physicists using high-range dose rate instruments and self-reading pencil 
dosimeters. The normal protective apparel, including a full-face res
pirator, offer sufficient protection against airborne contamination. Fire
fighting efforts in facilities containing fissionable material are performed 
in accordance with special existing instructions.

Health physicists will make a quick personnel survey to 
determine the extent to which contamination on the person is con
tributing to each individual’s radiation exposure. Personnel showing 
symptoms of radiation sickness (nausea, shock, incoherency) are dis
patched to the first aid station or hospital for immediate treatment. 
Film badge dosimeters are collected from injured individuals as well 
as from all others from the building for exposure analysis. Replace
ment dosimeters are issued. Urine is collected and pertinent data 
are recorded on each individual’s location at the time of the incident.

A nurse from the first aid station provides emergency treatment 
for the injured, assists with the decontamination of injured personnel 
and obtains blood samples from those suspected of receiving excessive 
radiation. Additional duties required of trained personnel include: 
Following the treatment of personnel receiving excessive radiation 
exposure; processing of film badge dosimeters and samples of various 
types; sending emergency supplies to the staging area; contacting the 
Meteorology Section personnel for assistance in calculating trajectory 
of released contamination; dispatching radio patrol cars to the accident 
site to supplement other communication facilities; initiating downwind 
environmental surveying; and acting as consultants in determining the 
cause of the accident and the method of stabilizing the condition.
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The recovery phase of a radiation accident will be directed from 
the emergency control centre. The judgements of experts in many 
professional disciplines including nuclear facility operation, health physics 
and instrumentation will be applied.

An Emergency Equipment Catalog lists availability, location,
and responsibility for any items including heavy equipment that may
be useful in recovery operations. Another listing is maintained of the 
emergency, radiation monitoring, communication, transportation, fire
fighting, and other special capabilities of state and regional agencies 
in adjoining states.

5. EMERGENCY SERVICES

Available Fire Department personnel have been given special 
rescue, first aid and radiological training, along with low- and high- 
range portable radiation measuring instruments.

Provisions are made to provide medical treatment and advice 
on a routine and emergency basis in association with a public hospital. 
A first aid and personnel decontamination station at the Chemical 
Processing Facility contains shielded and unshielded personnel de
contamination facilities designed to protect medical personnel as well 
as the contaminated patient.

Most buildings have one or more systems automatically notifying
the fire station when activated, e.g. smoke detector systems, sprinkler
systems and fire (temperature change) detectors.

Operating personnel are trained to respond in several different 
ways to the local fire detector systems. Workers proceed according to 
the detailed plan of the particular building that may include the shut
down of equipment and an immediate extinguishing attempt with 
portable extinguishers and/or with hand hose lines. In every case, 
preparations are taken to evacuate personnel from the building.

Another group provides on-site and off-site environmental and 
emergency monitoring and technical advice. Geaning and restoration 
methods will be adapted to the situation as determined by appropriate 
specialists on call.

6. EQ UIPM EN T A N D  FACILITIES

An atmospheric weather station provides continuous routine 
and emergency meteorology service and advice. Forecasters have three 
national weather teletype and weather facsimile communication network
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reporting services, a weather data tower and a remote telemetering 
system that furnishes wind, temperature and radiation levels from 
a number of selected locations on-site. Specific plans have been made 
to provide forecasts of radioactive cloud behaviour in the event of a 
radioactive material release to the atmosphere. Aerial monitoring equip
ment is available for verifying large deposition areas.

Emergency kits including alpha, beta and gamma monitoring 
instruments with ranges up to 6000 R /h  are distributed on-site at 
accessible locations. Remote read-out for radiation from criticality 
accidents is permanently installed in some locations and such equip
ment is available for emergency installations if  needed. Continuous 
air samplers are located inside and outside buildings and portable 
samplers are available. Criticality dosimeters are permanently mounted 
in appropriate locations with consideration for ease of retrieval.

As mentioned in the section "Notification of Declared 
Emergencies,” communications available for notification and direction 
of emergency action include:

1) On-site telephone system
2) On-site telephone crash alarms designed to notify personnel 

at their work locations of emergency instructions
3) Home-telephone crash alarms to notify responsible persons 

off duty
4 ) Emergency radio-paging system consisting of radio paging 

receivers carried by responsible Operator management; 
they are used on-site and off-site or on special assignment

5) Other site monitoring radio networks and portable two- 
way radios.

The Chemical Plant Facility and other nearby laboratories provide 
analysis for biological samples, radionuclides and air samples. Also 
provided is analysis of vegetation, water, milk, wild game, marine 
organisms and other biota samples. Whole-body counters and special 
plutonium wound counters are available in a nearby hospital adjacent 
to a radiosurgery facility designed to decontaminate and surgically treat 
casualties without undue exposure of medical personnel.
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NATIONAL EMERGENCY ASSISTANCE PLANS
The Orsec Plan for Radiation Protection 

France*

L'Organisation franchise des secours has its origin in the former Defense 
passive, which was founded before the Second World War. In. its present 
form, the National Civil Defence Service ( Service national de la protection 
civile) can look back to more than ten years experience. For a proper 
understanding of its structure, it is necessary to give a brief general 
account of the administrative organization of the country.

The French administration is centralized in Paris. The country is 
divided into 90 departments, each of which is headed by a prefect 
representing the Government. Subordinated to the prefect are the 
representatives of the principal ministries and administrations and of 
the public services of the department. O f particular interest in the 
present context are the Departmental Director of Civil Defence, the 
Departmental Director of Public Health, as well as the departmental 
heads of such services as public works and transport, telecommunica
tions, the police, the army, the gendarmerie, civil aviation, meteorology, 
and agriculture.

For administrative purposes, the prefect is responsible to the 
Minister of the Interior and, in the event of certain emergencies, he 
may assume full power within his department for a period of 24 hours.

GENERAL FEATURES OF THE ORSEC PLAN

An interministerial instruction of 5 February 19521 contains a 
plan for the organization of rescue work at the departmental level in 
the case of a serious accident. This is known as Plan ORSEC ( Organisa
tion des secours).

This plan is concerned with all possible types of accident: 
extensive fires, forest fires, train, air and shipping disasters, floods 
and other natural disasters, consequences to the civilian population 
of a state of war, etc.

*  R eprin ted  from  P rotection  o f  the P ublic in R adiation  A spects (P ro c .S em in ar 
G eneva, 1 9 6 3 ) ,  W H O , G eneva ( 1 9 6 5 )  3 1 1 .

1 Fran ce, M inistere d e l ’ln terieu r ( 1 9 5 8 )  Instruction interministerieUe du 5 fevrier 
1 9 5 2  sur I'Organisation des secours dans le cadre departemental en cas de sinistre important ( flan  
ORSECX  3° ed ition , P aris, Im prim erie nationale .

7 2

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



Its main features are:
a) A list of persons with specialized knowledge, both in the 

public services and among private citizens, and an inventory of equip
ment that could be used for relief work in case of an accident

b) A plan for the rapid mobilization of these persons and equip
ment

c) A plan of operations for their effective use.
The prefect is able to call upon the fire and rescue services 

of the department, which form the backbone of the plan. Each depart
ment is divided into 3-5 sectors. The entire rescue potential of a 
particular sector is known as the groupement d’intervention. The 
prefect has undisputed authority and is thus able to ensure co-operation 
and co-ordination between the various groupements. He is assisted by 
a headquarters (organe central de commandement), equipped with powerful 
means of communication, which is responsible for:

a) The collection, centralization and diffusion of information
b) The co-ordination of operations and the allocation of 

personnel and materials.
The chief of the headquarters is the Director of Relief Operations 

(Directeur des secours) who is in charge of four important services: police 
and liaison; relief and rescue; medical and welfare services; transport 
and evacuation.

I should like to draw particular attention to article 30 of the 
ORSEC Plan, which stipulates that "if the accident occurs in 
or threatens an industrial undertaking, whether publicly or privately 
owned, the manager and the safety officer of the undertaking concerned 
shall act as technical advisers to the prefect and the Director of Relief 
Operations.”

Article 48 states that the decision to give the "Alerte ORSEC’ 
rests solely with the prefect.

The Plan ORSEC is applicable, in the first instance, to a single 
department, but if  necessary it may be extended to several departments 
or even to the entire country. The plan is frequently put into operation, 
particularly in the case of the forest fires that periodically ravage the 
south of France. Its effectiveness has been proved in numerous other 
accidents of diverse kinds. In 1962, for example, when a train accident 
occurred near Dijon causing 40 deaths, the ORSEC alarm was given 
and all the wounded were removed to hospital within less than an 
hour, although the scene of the accident was very inaccessible. In 
1961 an accident occurred to the tettpherique in the Vallee Blanche, 
trapping 150 people at a height of 11 500 ft (3500 m) above sea

7 3

This publication is no longer valid 
Please see http://www-ns.iaea.org/standards/



level; in view of the exceptional technical circumstances rescue opera
tions in this case were directed from a distance by the office of the 
Inspector General of Civil Defence. This office has at its disposal 
the resources of an emergency air squad based in Paris and comprising 
several helicopters and a fast aeroplane, ready to take off at a moment’s 
notice. I f  necessary, it can also call upon a number of aircraft used 
for liaison purposes by the ministries (groupe des liaisons aeriennes 
ministirielles). In addition, ten helicopter bases are distributed over 
the rest of the country. These aircraft are in daily use for the transport 
of persons seriously ill, for fighting forest fires, for patrol and rescue 
work at sea and in the mountains, and for other emergencies.

The ORSEC Plan is thus already well tried and tested and it 
was logical to adapt it to the needs of radiation accidents.

TH E  ORSEC PLAN FOR R A D IA T IO N  PRO TECTIO N

Since 1959 the scope of the ORSEC plan has been enlarged to 
include a plan for protection against irradiation and radioactive con
tamination.2 This is designed to meet four main types of accident:

1) An accident occurring on the territory of the department in 
a nuclear installation, an industrial undertaking, a laboratory or other 
establishment

2) An accident of the same nature originating in another depart
ment

3) An accident occurring during the transport of a radioactive
source

4) An accident occurring in a foreign country.
The basic ORSEC Plan has been extended in the following

ways:
1) The four services of the headquarters (police, rescue, medical 

service, transport) have been strengthened by the addition of the depart
mental head of the civil defence services (emergency detection centre) 
and the head of the agricultural services; furthermore, seven of the 
available helicopters have been equipped to collect and test radioactive 
dust

2) The headquarters itself has been enlarged to include a re
presentative of the meteorological service to which the department 
is attached, and the director of the nuclear installation concerned, as

2 Instruction mtermmistirielle du 3 aoUt 1 9 63  sur / ’etablissement d'un plan de difense 
contre I'irradiation et la contamination radioactive accidentelle (Plan O R SE C  Radiologique).
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well as the engineer responsible for safety precautions at the installation 
(in accordance with article 30, referred to above)

3) In addition, a National Committee of Medical Experts has 
been established, the composition of which is laid down in an Order 3 
signed by the Prime Minister. This Committee can be called upon 
to assist both in preparing the plan at the departmental level and in 
deciding upon specific measures for its implementation when an 
accident has occurred.

O PERATION OF THE ORSEC PLAN FOR R A D IA T IO N  
PRO TECTIO N

The Plan is put into operation in 3 stages:
1) The alarm — the authorities are informed of the occurrence 

of the accident
2 ) The alert — the persons at risk are warned
3) The operation — measures are taken to re-establish the 

normal situation.

The alarm

The alarm may reach the prefect from three sources:
a) The nuclear installation itself
b) The Service central de protection contre les rayonnements ionisants 

(SCPRI), attached to the Ministry of Health
c) The gendarmeries, which are equipped with threshold 

detectors.
Alarm by the nuclear installation. The body owning the reactor is 

responsible for protection on the site itself. A Decree4 and an Order5, 
which will shortly come into force, provide, in addition, that 
the installations themselves shall be controlled by the Inspectors of 
Classified Establishments of the Ministry of Industry and Commerce

$ Arrete du 3 ao&t 1 9 6 3  portant creation d'un Comite national d'experts medicaux en 
cas de sinistres dus a la  contamination radioactive.

4 Decret N °  6 3 -1 2 2 8  du 11 decembre 1963  relatif aux installations nudiaires, Journal 
officiel du 1 4 / X I I/ 6 1 ,p .  1 1 0 9 2  (fo r  an English  translation , see Int. Dig. H lth Leg., 15 
( 1 9 6 4 )  5 3 1 ) .

5 Arrlte du 9  juin 1 9 6 4  designant les membres de la Commission interministirielle des 
installations nucleaires de base, Journal officiel du 11 / V II/ 6 4 , p. 6 1 7 6 .
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on one hand and by the officers of the SCPRI on the other. At all 
events, before a nuclear establishment can be constructed the plans 
must first be submitted for approval to the various ministries 
represented on the Advisory Commission established by the Decree — 
in particular to the Ministry of Health.

This responsibility of the nuclear establishment implies that its 
director must advise the prefect of the department as soon as he con
siders that an accident is of such magnitude as to have repercussions 
beyond the limits of the centre.

Alarm given by the SCPRI. Other accidents may progress more 
slowly and, if not detected by the centre itself, may be discovered by 
the public health authorities in the course of routine surveillance in 
the vicinity of the centre — in particular, pollution of water and air by 
radioactive wastes. Some of this surveillance is, in fact, continuous 
and the results made known within 24 hours. 6 (The Decree relating 
to nuclear installations provides, in fact, that the SCPRI should have 
the same control responsibilities outside the establishment as the 
Inspectors of Classified Establishments referred to above have inside. 
Generally speaking, these control inspections are carried out in 
pursuance of an annual convention between the Minister of Health 
and the High Commissioner for Atomic Energy.) On the discovery 
of an accident the SCPRI will simultaneously alert the Headquarters 
of the Civil Defence in Paris and the prefect of the department.

Alarm given by the gendarmeries ( "Radio-Air Alarm” network). In  
each department, an average of 25 gendarmeries (at cantonal level) 
are equipped with fixed ionization chambers having a relatively high 
warning threshold (10 m R/h). These are intended for the detection 
of radioactive fall-out in wartime so that the population can be brought 
into shelter. In the event of the alert not having already been given 
locally, the passage of a radioactive cloud would be detected by this 
equipment and the corresponding prefecture informed. The country 
is covered by a network of 2500 of these detectors. The gendarmeries 
may, in addition, be the first to be informed of transport accidents.

Whatever the origin of the alarm, it leads to the immediate con
vening of the National Committee of Medical Experts and to a meeting

6 T h e se  duties ace carried out in accordance with the follow ing laws: 
L oi N °  6 1 -8 4 2  du 2  aoUt 1961  relative a la lutte contre les pollutions atmospheriques— 
Journal officiel du 3 / V I11/61. p. 7 1 9 5 ; Projet de loi relatif a la protection des eaux contre 
la pollution, adopte en premiire lecture par I’assemblee nationale le 14  decembre 1963 , Im - 
prim erie de l ’assem blee n ationale . (A n  English  translation  o f  Law N o . 6 1 -8 4 2  will 
be found in  Int. Dig. Hlth Leg., 1_3 ( 1 9 6 2 )  5 31  )•
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of the staff of the control centre. At the same time, the personnel of 
the SCPRI and its entire fixed and mobile resources (trucks and mobile 
laboratories for radioanalysis and for total gamma spectrometry of the 
human body, and the laboratories at le Vesinet, comprising 4000 m2 
of specialized installations) are placed at the disposal of the National 
Civil Defence Service.

The alert

The decision to give the alert should be taken only after as 
rapid an assessment as possible of the extent of the danger zone, 
taking into account the nature and size of the risk and the meteorologi
cal and hydrological data, to which the greatest attention should be 
paid in forecasting the probable course of events.

Under the ORSEC Plan two zones are delineated: a danger zone 
and a controlled zone. In  the danger zone, direct protection of the 
population — sheltering, evacuation — is necessary, independently 
of the measures taken in the controlled zone. The latter differs from 
the danger zone in having a lower level of radioactivity; in this zone 
radioactive monitoring must be carried out to detect possible con
tamination of certain substances which might make it necessary to 
prohibit the consumption of foodstuffs or to restrict transport.

The operation

1. R esources

A detailed description of the resources employed in the ORSEC 
Plan for Radiation Protection is beyond the scope of this paper. They 
fall into the following two groups:

a) Conventional resources in personnel and equipment as used in 
the general ORSEC Plan (fire services, ambulances, police, gendarmerie, 
liaison, etc., as described above).

b) The following specialized units:
Specialized groups of the civil defence, available for immediate 
action (in particular the atomic, bacteriological and chemical 
sections, known as "Sections ABC,” and the detection squads). 
Laboratories and mobile units of the SCPRI.
Emergency units of the Service de controle des radiations et de
genie radioactif ( SCRGR).7
In some cases, specialized army units.

7 A section  o f  th e Commissariat a I'energie atomique ( C E A ).
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2. P r o c e d u r e s
a) Danger zone — first phase. In this phase, which immediately 

follows the alert, efforts are concentrated on bringing the population 
and domestic animals under cover. The population is instructed to 
remain inside dwellings (preferably on one of the lower floors), with 
the doors and windows closed. They are allowed out of doors only 
on urgent business. The consumption of food that might have been 
exposed to contamination is forbidden. The same restriction is placed 
on water and beverages obtained from open conduits or reservoirs.

With a view to possible evacuation, the population may be asked 
to prepare clothes, shoes and a change of linen, wrapped in two thick
nesses of paper and kept as air-tight as possible.

The affected zone may be isolated.
The rapid putting into effect of these measures presupposes that 

the danger zones have previously been delineated theoretically 
in relation to possible accidents and different wind directions.

The prot^tion afforded by these initial, very general measures, 
allows the National Committee of Medical Experts to make a first 
assessment of the extent of the accident and its consequences.

b) Danger zone — second phase. It may be necessary to subdivide 
the danger zone into two sectors:

Sector I, in which the risks from irradiation or contamination 
are such as to make partial or total evacuation advisable. In the latter 
case, evacuation should be carried out more or less rapidly, depending 
on the dose rate per unit surface at ground level.

Sector II, where evacuation is not considered necessary but the 
population is kept in a state of alert and may be subjected to certain 
restrictions in regard to length of stay and hygiene. I f  a short- or 
long-term increase in the risk occurs, part or all of the sector may 
be transferred to sector I.

Both sector I  and sector I I  are isolated: road traffic is reduced 
to a minimum, trains diverted, and agricultural produce left untouched 
until further notice.

When evacuation is contemplated, a police force must be provided 
to regulate the movements of the population and evacuation orders 
must be issued. The population will then be evacuated to one or more 
check points where the following measures will be taken:

i) A roll-call of the evacuees to facilitate medical examination 
if required later
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ii) The detection of contamination and the decontamination of 
persons, luggage, vehicles and, possibly, animals; one or 
more decontamination centres are required for this purpose. 

These measures will, for the most part, be carried out in con
junction with the emergency decontamination services ( Centres hospitallers 
de decontamination d’urgence), directions for the organization of which 
were issued by the Public Health Administration ( Direction generale 
de la santepublique).8, ̂

Uncontaminated persons will be sent to reception centres or to 
the temporary place of residence they have chosen.

c) Controlled zone. In this zone, the principal task is to institute 
with the minimum delay a system of surveillance for the various items 
of the food chain — milk, water, foodstuffs, vegetation, soil. Should 
the analyses show an increase in radioactivity, part of the controlled 
zone may be declared a "danger zone”.

Re-establishment o f the normal situation

The prefect will restore the free movement of persons and 
suppress the danger and controlled zones when, in the opinion of the 
National Committee of Medical Experts, the following conditions are 
satisfied: the cause of the accident has been eliminated, all possibility 
of a renewed increase in the dose rate (fall-out) has been excluded, 
and measurements made on the ground and on samples again corres
pond to permissible doses for a normal situation.

The ORSEC Plan for Radiation Protection as described above 
in general terms has been subjected to various modifications by the 
departmental authorities, according to the special requirements 
of particular nuclear centres or industries. A number of practice alerts 
have also been given. It  is evident that this plan has been devised with 
the possibility of nuclear war in mind, rather than for the unlikely 
event of a large-scale nuclear accident.

® France, D irectio n  generale de la  sante p u bliqu e ( 1 9 6 1 )  Instruction du 
2 9  decembre 1 9 5 9  relative a I'organisation de la protection sanitaire de la population civile 
en temps de guerre, P aris, Im p rim erie  nationale.

9  Organisation de centres hospitaliers de dicontamination d ’urgence. —  R apport 
du 2 9  m ars 196 1  a la C om m ission  n ation ale  de p rotection  contre  les rayonnem ents 
ionisan ts.
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Planning for the Handling o f Radiation Accidents 
Japan

To ensure safety of nuclear facilities, the Japanese Government 
enacted "The Law for the Regulation of Nuclear Source Material, 
Nuclear Fuel Material and Reactors” and "The Law concerning Preven
tion of Radiation Hazards due to Radio-Isotopes etc.” According to 
these two laws, all nuclear facilities are controlled by the Government 
to prevent the occurrence of accidents. On the other hand, measures 
have been provided for handling accidents according to their magnitude 
and nature.

1. ON-SITE ACCIDENTS

On-site accidents come under the provisions of the two laws 
mentioned above and several related orders. As reactors are potentially 
capable of causing large-scale radiation accidents, they are under strict 
control and measures for dealing with disasters caused by reactor 
accidents have been provided. The following brief description is con
cerned with the regulation of reactors including measures to be taken 
in case of accidents.

The person in charge of a reactor establishment must obtain 
approval of the design and method of construction of the reactor 
facilities before the start of construction

The person in charge must appoint a Chief Reactor Engineer 
as a member of his staff to supervise the maintenance of safety during 
the operation of the reactor. Furthermore any operator must lay down 
Safety Regulations and have them approved by the Government.

The safety regulations must include articles concerning the 
organization for safe operation, procedures, limits and conditions of 
reactor operation, radiation monitoring, disposal of radioactive waste, 
surveillance programme for the facilities and so on.

Usually, the person in charge of a reactor establishment issues 
manuals for his employees intended to make the safety regulations 
specific. In  addition, the person in charge must present reports con
cerning accidents to the Government. When the Government deems 
it urgendy necessary as a means of preventing accidents, it may order 
any necessary additional measures to be taken. Thus measures for 
the handling of on-site accidents have been provided in routine manner 
at the nuclear establishments and the Government has not established 
any specific laws concerning on-site accidents.
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2. OFF-SITE ACCIDENTS
Regarding off-site accidents, the Government enacted "The 

Standard Law for Measures in Case of Disasters”. This law provides 
basic guidance for the prevention of accidents, proper measures to be 
taken in the event of accidents, and the establishment of an organiza
tion for this purpose.

In accordance with this law, the Science and Technology Agency, 
local authorities and the public organizations specified by the Govern
ment have respectively prepared disaster prevention plans. Through 
these plans an organization for disaster prevention has been established 
to ensure adequate liaison between the Government, local authorities 
and the public organizations nominated by the Government, and it 
is expected that the measures will be smoothly carried out in the event 
of a disaster.

3. BASIC LAW A N D  EXAMPLES OF EMERGENCY PLANS

3.1. The Standard Law for Measures in Case o f Disasters

This law was enacted in 1961 for the purpose of providing the 
necessary regulations to protect human life and property from any 
disaster. The law was not established to provide measures for radiation 
accidents only, but for all types of disasters, including earthquakes, 
large fires, storms, floods etc. It  provides a broad policy for measures 
to be taken in case of disasters. The oudine of this law is as follows:

1) Organization; The Central Disaster Prevention Council is 
established by the Prime Minister’s Office, and the Local Disaster 
Prevention Council by local public authorities (prefecture, city, village). 
The members of these councils consist mainly of the heads of related 
administrative organizations. They discuss various problems which 
should be prepared in advance and make efforts to plan and realize 
them.

In the case of emergency, the Emergency Disaster Prevention 
Centre is established by the Prime Minister’s Office and a Regional 
Disaster Prevention Centre by each local public authority. These 
centres play a leading role as the central organization for planning 
and executing preventive measures in an emergency. On occasion, 
in accordance with the situation and the scale of the disaster, these 
centres may be established by limited national government offices 
and local public authorities.
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2) Each national government office and public organization 
specified by the Government must prepare its own disaster prevention 
working plan in advance, according to its role, and each local authority 
has similarly to prepare a regional disaster prevention plan.

3) This law provides the essential points of the measures 
necessary for preventing disaster, taking direct action, restoration etc. 
and financial provisions in case of emergency.

3.2. Basic Disaster Prevention Plan

This plan was formulated by the Central Disaster Prevention 
Council of the Prime Minister’s Office in 1963 in compliance with 
the. Standard Law for Measures in Case of Disasters. The Council 
determined in this plan the fundamental measures for prevention of 
various types of disasters, limitation of hazards and restoration. It  
also proposes the standards for forming the disaster prevention working 
plans and the regional disaster prevention plan.

3.3. The Science and Technology Agency's Disaster Prevention Working Plan

The Atomic Energy Bureau, Science and Technology Agency, 
prepared this plan in 1967 to provide the measures to be taken for 
radiation accidents accompanied by uncontrolled releases of radioactive 
materials. This plan was made to ensure immediate communication 
and co-operative action between the Agency, other related administrative 
offices and local public authorities. In outline it is as follows:

1) The General Director of the Science and Technology Agency 
should organize a disaster prevention centre of its own when an un
controlled release of radioactive materials occurs or may occur.

2) The following should be prepared in advance by the Science 
and Technology Agency:

a ) Study of environmental conditions
b) Research necessary for disaster prevention
c ) Guidance on education and training necessary for disaster 

prevention
d) Necessary provisions for disaster prevention
e ) Guidance on arranging equipment and materials, and planning 

for the dispatch of specialists
f ) Guidance concerning the determination of action levels, radio

activity measurement, estimation of hazards, care of exposed 
persons, notification and dissemination of information.
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The Agency should take following action in an emergency:
a ) Evaluate and provide information on the situation
b) Dispatch specialists to the spot
c ) Give direction to local authorities and to persons in charge 

of establishment.
3) The standard for forming the regional disaster prevention 

plan to be drawn up by local authority is shown in the above plan.
In connection with this plan, the Radiation Council of Japan 

has prescribed the radiation dose level of 25 rads for whole-body 
external exposure and 150 rads for internal exposure of the thyroid 
gland to 1311 as a guide for evacuation in case of emergency.

3.4. Disaster Prevention Plan in Ibaragi-ken

This plan was prepared in 1963 under the law mentioned above 
in order to provide measures for various types of disasters (including 
radiation accidents) by Ibaragi-ken (prefecture), where many nuclear 
facilities are concentrated at Tokai-mura. Considering the local features 
of Ibaragi, the local administrative organization has a role to play 
both in the prevention of disasters and providing emergency measures 
in this plan. The concepts are shown below.

1) Liaison among the directors of institutes, the local police, 
the governor of the prefecture, the chief of towns or villages and the 
Director of the Science and Technology Agency

2) Establishment of the disaster prevention centre
3) Provision of information for the public
4) Prevention of access to regions where disasters can be foreseen
5) Requests for the co-operation of the directors of the 

neighbouring Atomic Energy Institutes, M ito1 Atomic Energy Office 
of Science and Technology Agency, Mito Weather-Station and so on.

6) Co-operation with the team of experts
7) Monitoring of the environment and collection of the informa

tion of weather broadcasts
8) Evacuation of the public — decisions on where and how to 

evacuate
9) Medical care and provision of water and food

10) Prevention of dispersal of the contamination and rescue of 
the public.

1 M ito is th e  nam e o f  the city w here th e  p refect’s office is situated.
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3.5. Disaster Prevention Plan in JA E R I (Japan Atomic Energy Research 
Institute')

. In accordance with the law described above and various govern
ment plans, this plan was made in March 1968. The concept of the 
plan is shown below:

1) In  case of emergency a disaster prevention centre is set up 
in JAERI, and a control centre for emergency teams in each branch. 
The latter is in charge of the actual preventive measures and when 
the former is set up, the latter forms a part of it.

2) It  is a feature of this plan that it refers not only to the pre
vention and measures for control of disasters and restoration of facilities 
of JAERI, but also indicates the leadership of JAERI over other 
organizations with respect to capabilities in research, techniques and 
instrumentation. This reflects the special position of JAERI in the 
organization for developing atomic energy in Japan. JAERI has prepared 
a manual indicating each member’s specific actions in addition to this 
Disaster Prevention Plan.

3.6. Manual on the Handling o f Accidents at the Tokai Atomic Power Station 
o f Japan Atomic Power Co.

The Japan Atomic Power Company is the only one which has 
an operating commercial nuclear power station at present. This 
company has prepared a manual of measures to be taken in case of 
disasters and gives guidelines to the workers on the various actions 
which must be carried out according to their positions in the 
emergency. In  this manual, the measures are divided into the following 
four categories, in which:

1) The consequences of the accident are limited on-site
2) The consequences of the accident may extend off-site
3) The consequences of the accident extend off-site, but evacua

tion of the public is not necessary
4 ) The consequences of the accident require evacuation of the 

public.

National Arrangements for Incidents Involving Radioactivity (NAIR)
United Kingdom

The National Arrangements for Incidents Involving Radioactivity 
(N A IR ) enable health physics advice to be given at short notice to the 
person dealing with an incident involving radioactive materials during
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the course of transport or on premises having insufficient resources to 
deal with the consequences of an accident. They do not apply to 
establishments which have the expertise and equipment to deal with 
incidents.

In the United Kingdom the police would normally take charge 
of an emergency situation arising out of a transport accident. The 
remainder of this description is concerned with the practicalities and 
not with the question of legal responsibility within the United 
Kingdom.

Usually the first official on the scene of a transport accident 
is either a patrolling policeman or a policeman summoned to the scene 
by a passer-by or someone involved in the accident. I f  one of the 
vehicles involved is carrying radioactive materials and the nature of 
the accident is such as to involve the load, it would be necessary for 
the policeman or other official to have quick access to expert advice. 
The United Kingdom is divided into police districts and a list 
of organizations who can provide expert advisers his been drawn up 
for each district and issued to the county police. The advisers on 
this list are called 'first-stage' assistance and are drawn from the 
radiological specialists in the hospital service, universities, the Radiolo
gical Protection Service, the Atomic Energy Authority establishments 
and the nuclear stations of the Central Electricity Generating Board. 
The police officer first notified of the incident informs a control point 
which is permanently manned and where there are telephone facilities 
and written instructions about obtaining expert advice and assistance. 
Bodies like the railway and airport authorities have also been told 
where they can obtain advice and should any other organization such 
as the fire service arrive first on the scene they have been instructed 
to notify the police.

Pending the arrival of the 'first-stage' assistance, the police will 
control members of the public and, on the roads, other traffic according 
to their discretion in the light of the superficial circumstances. It  may 
be considered prudent, for example, to block off an entire section 
of the road and rail and divert or even stop traffic entirely; or it may 
be necessary only to block off a particular section of a road to permit 
traffic to continue moving although in a restricted fashion.

On arrival the radiological adviser will use his instruments to 
determine whether or not there is a radiological hazard. In the majority 
of cases where the radiological load is complying with the regulations 
for the carriage of radioactive materials, there will be no need to take 
any particular action in so far as radioactivity is concerned. I f  there
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is, the radiological adviser will recommend appropriate action to the 
police or others concerned. This may involve merely re-arranging 
the load or segregating a part of the load for separate removal while 
the remainder continues its journey in the existing vehicle or is tran
shipped for this purpose, or it may be that some decontamination 
action must be carried out on the spot.

Depending on the nature of the advice, either the carrier, the 
consignor or the consignee may make the necessary arrangements 
for the continuation of the journey. I f  decontamination is necessary, 
whether this is of the ground or the vehicles, organizations designated 
under the N A IR  scheme for 'second-stage’ action will be summoned 
by the radiological adviser called in the first instance. People who 
have been contaminated will be dealt with by the medical services.

The N A IR  'second-stage’ assistance comes from organizations 
who have the capacity to mount a decontaminating operation; at present 
these are the Radiological Protection Service, the establishments of the 
Atomic Energy Authority and the nuclear power stations of the Central 
Electricity Generating Board. Occasionally it may be obvious that 
material has been spilled, perhaps on to the road, and important time 
will be saved, particularly from the point of view of getting other traffic 
moving, if the 'second-stage’ assistance is summoned from the outset. 
This can be achieved if the police, when contacting the 'first-stage’ 
assistance, give an accurate description of what they have seen, thus 
enabling the adviser to determine whether 'second-stage’ assistance 
will be needed. In this event, he would normally give the police the 
necessary information to call out the 'second-stage’. In special cases, 
e.g. movements of large sources, the carrier will have special instruc
tions on call-out in the event of an emergency and these will be passed 
to the police.

The essence of the arrangements is to cover the entire road 
and rail system, ports and airports, so that instant expert advice and 
assistance can be made available to whichever authority is dealing 
with the incident. The arrangements are therefore deliberately designed 
to enable the quick deployment of effort consistent with the circum
stances of the accident as seen by the police or experts.

Inter-Agency Radiological Assistance Plan ( IRAP)
United States o f America

The Interagency Radiological Assistance Plan (IR AP) is an agree
ment entered into voluntarily by eleven Federal agencies of the United
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States Government. The main purpose of the IRAP is to establish 
an organization and operating arrangements to be used in the event 
of a major accidental release or loss of control of radioactive material 
seriously endangering the public health or safety. Through the IRAP, 
it is expected that economic and effective use of Federal agency re
sources can be made to mitigate the accidental radiation exposure of 
the public and individuals, minimize the spread of radioactive materials 
into the environment, and carry out countermeasures appropriate to 
the control and removal of radiological hazards.

In 1968 the participating US Federal agencies were: the Atomic 
Energy Commission (AEC); Department of Agriculture; Department of 
Commerce; Department of Defense (D O D ); Department of Health, 
Education, and Welfare (HEW); Department of the Interior; Department 
of Labor (D O L); Interstate Commerce Commission (ICC); National 
Aeronautics and Space Administration (NASA); Post Office Depart
ment; and the Department of Transportation (D O T ). Several of these 
eleven Federal agencies have major subdivisions, such as the Public 
Health Service (PHS), Food and Drug Administration (FDA), Federal 
Aviation Administration (FAA), Coast Guard, and Office of Civil 
Defense (O C D ). These subdivisions participate as separate organiza
tions in the IRAP. However, each parent agency retains general, control 
over the activities of its subdivisions; particularly in regard to policy 
and management decisions involving the agency as a whole.

Under the provisions of the Interagency Radiological Assistance 
Plan, the Atomic Energy Commission is responsible for the administra
tion, co-ordination, and implementation of the plan with the 
co-operation of the other participating Federal agencies. The direct 
means for achieving this co-operation is an Interagency Committee 
on Radiological Assistance (IC RA ), which is also provided for in the 
IRAP. The IRAP states that:

"This Committee is responsible for obtaining Federal agency
approval of IRAP policy, interpretation of the policy.............
changes in the Plan, and for assuring that the administra
tion and implementation are ....................consistent with
applicable Federal Statutes and Executive Orders”.

The AEC representative is chairman of the ICRA by mutual 
agreement of the agency representatives. The AEC alternate re
presentative is the elected secretary of the Committee.

The IRAP provides specific functions for an IRAP National 
Coordinating Office. These functions are assigned to the AEC Head
quarters (H Q ). It  also specifies the functions of IRAP Regional Co-
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ordinating Office. These functions are carried on by eight AEC field 
offices. For their own agencies, other IRAP Federal agencies have 
established national and regional co-ordinating offices which, for radio
logical emergency planning and response purposes, co-ordinate with 
the AEC National and Regional Coordinating Offices.

Within the AEC, the Commission’s General Manager is 
responsible for discharging the AEC IRAP responsibilities. Implementa
tion of these responsibilities is delegated to appropriate Assistant 
General Managers and Division Directors at AEC HQ. In addition, 
the General Manager has assigned to eight of his field office managers 
specific responsibilities and geographical regions of the United States 
for radiological emergency assistance operations. The map in Fig. 1 
shows these regions. Regional radiological assistance operations are 
conducted in accordance with Regional Radiological Assistance Plans 
meeting the requirements established by the General Manager’s Radio
logical Assistance Program.

In the United States there are plans and procedures for handling 
radiological emergencies at the Federal, state, county and municipal 
governmental levels and in private industry. The degree of co
ordination between these levels is an important factor in the expediency 
with which an emergency is handled. Through implementation of 
the IRAP, it is expected that adequate planning, preparedness and 
co-ordination for handling radiological emergencies will be ensured 
whether the emergency involves an alleged radiation hazard of a minor 
nature or a serious spread of radioactive fission products over populated 
areas.

Although the IRAP is a Federal agency plan, its objectives 
include the eventual integration of Federal, state, county and local 
government emergency capabilities. As state governments become more 
involved in the regulation of radioactive isotope users, in addition to 
radium users and operators of ionizing radiation producing machines, 
a significant increase in the total state radiological emergency response 
capability is expected and more use will be made of their capabilities 
in local radiological emergencies. Such integration on a national scope 
is believed necessary to achieve the desired degree of assurance that 
radiological emergencies affecting the public health or safety will be 
handled quickly, effectively and adequately.

An accident involving radioactive material or a radiation hazard 
can be reported through many separate channels. I f  an accident report 
or request for assistance is received by a local police or fire depart
ment, the department is expected to take such action as is within
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its jurisdiction and abilities, and initiate the appropriate procedure 
for obtaining state and/or Federal radiological assistance. I f  the report 
or request is made to a state agency, the agency will contact 
the appropriate local and Federal agencies for assistance. When 
accidents are reported to or assistance is requested directly from a 
Federal agency, the appropriate Federal, state and local agencies are 
contacted by the agency that receives the call.

Through their normal contacts with state and local governments, 
with private industry, with educational, medical and other professional 
organizations and with the public the Federal agencies widely 
disseminate information on the availability of radiological emergency 
assistance. They may also advise on what can be done by those organi
zations or individuals who arrive first at an accident scene, first discover 
that an accident has occurred or learn that radioactive material may 
have been released. In  accordance with the IRAP objective to stimulate 
the development of local radiological emergency capabilities, Federal 
agency assistance is given through the orientation and education of 
management, supervisory and operating personnel who may for- 
seeably become involved after an accidental release of radioactivity. 
Federal agency training material and courses made available to non- 
Federal organizations also help stimulate the development of local 
radiological emergency response capabilities.

Immediate local action is often taken before the appropriate 
agency or organization that should be responsible for directing the 
radiological emergency response is identified. In  this early period 
of the emergency the first recognized official authority represented 
on the scene assumes command over the emergency operations. Who
ever this authority is, he will receive the co-operation and assistance 
of those other organizations that have been notified of the emergency 
and are requested to assist. However, as soon as the appropriate 
governmental or private organization is able to take charge, 
responsibility for directing the emergency actions will be transferred.

The collective resources of the Federal agencies can bring into 
action essentially every kind of currently known manpower, equipment, 
facility and service capability applicable to emergencies. Among these 
agencies, AEC, D O D  and HEW (note that OCD is in D O D  and PHS 
is in HEW) have had the most experience with radiological emergencies. 
These agencies represent a large portion of the total Federal agency 
resources directly applicable to radiological emergency assistance 
operations.
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In  several respects the IRAP appears to be different from national 
radiological emergency schemes of other countries. First, radiological 
assistance is available for both on-site and off-site radiological emergen
cies. Secondly, there is no single Federal agency with general authority 
over the other Federal agencies for the purpose of directing radiological 
emergency assistance activities. Thirdly, the Military Services participate 
in radiological emergency response operations to cope with accidents 
resulting from the peaceful uses of radioactive materials completely un
related to military programmes. Fourthly, in accordance with the terms 
and provisions of the IRAP, military resources, including manpower, 
transportation and communication services, are integrated with the 
resources of other Federal agencies when needed and to the extent 
necessary for the conduct of radiological emergency assistance opera
tions. Fifthly, Federal funds are not specifically appropriated for the 
support of the IRAP or the radiological emergency assistance provided 
by individual Federal agencies.

US radiological emergency assistance capabilities are intended 
for coping with accidental situations occurring within the continental 
limits of the United States (C O N U S ), in the Virgin Islands, Puerto 
Rico and the Panama Canal Zone. The IRAP does not provide for 
responding to weapons accidents. However, under a special agreement 
with D O D , AEC maintains a small group of nuclear weapons safety 
experts in readiness to assist D O D  in accidents involving US nuclear 
weapons, both within and outside the CONUS. The IRAP recognizes 
this DOD-AEC relationship, but does not cover emergencies arising 
from nuclear weapons accidents or from national disasters or national 
emergencies. It  is believed, however, that radiological emergency capa
bilities available as a result of implementing the IRAP should be a 
valuable adjunct to other emergency forces that go into action in the 
event of catastrophes.
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