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ABSTRACT

Over the years, and particularly since the Chernobyl nuclear accident in 1926,
the Regional Office has amassed a wealth of experience on the public health
aspects of nuclear power production, and has published extensively on the
subject. The Working Group was convened to bring all this work together and
make recommendations on (he public health aspects of contingency planning
for and response to nuclear accidents. The conclusions and recommendations
thus cover definitions, general considerations, special considerations in the
near field (countermeasures and the management of irradiated and contami-
nated individuals), stable iodine prophylaxis in the near and far fields, special
considerations in the far field, communication with the public, the rapid
exchange of information and provision of advice, and the follow-up to the
Chernoby) accident. The papers given by the participants at the meeting and
discussed by the working group follow the summary of the meeting.

Subsequent to the meeting, the WHO Regional Office for Europe resolved (o
revise their guidance to Member States as a manual on public health action in
relation to radiological emergencies and this manwal includes advice arising
from recommendations from this working group.
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FOREWORD

Qver the years, and particularly since the Chemobyl nuclear accident in 1986, the Regmnal
Office has amassed a wealth of experience on the public health aspects of nuclear power
production, and has published extensively on the subject. The Working Group was convened to
bring all this work together and make recommendations on the public health aspects of
contingency planning for and response to nuclear accidents. The conclusions and
recommendations thus cover definitions, general considerations, special considerations in the near
field (countermeasures and the management of irradiated and contanunatcd individuals), stable
iodine prophylaxis in the near and far fields, special considerations in the far field, communication
with the public, the rapid exchange of information and provision of advice, and the follow-up to
the Chemobyl accident. The papers given by the participants at the meeting and discussed by the
working group follow the summary of the meeting,

Subsequent to the meeting, WHO Regional Office for Burope, resolved to revise theix
guidance to member states as a manual on public health action in relation to radiological
emergencies and this rnanual includes advice arising from recommendations from this working

graup.







SUMMARY REPORT ON THE WORKING GROUP

Introduction

The WHO Regional Office for Europe has, progressively over the years, developed a series
of reports and publications providing guidance on the public health aspects of nuclear power
production. Immediately after the Chernobyl disaster in April 1986, the Regional Office ‘
established an emergency operation to provide technical cooperation and communication links
with Member States during the first three months after the accident.

A special project on the public health dimensions of nuclear accidents was subsequently
established, which carried out a series of activities related both directly to Chermobyl and to
contingency planning for any future accidents. Although collaboration on the follow-up to
Chernobyl will continue, the special project is now in its final phase. It was considered important
that the experience gained and recommendations made should be brought together and developed
into an overall scheme for action, to serve public health needs in relation to all types of major
nuclear emergency within the European Region.

Thus, at the invitation of the Government of Switzerland, a working group was held to
review and make recommendations on the public health aspects of contingency planning for and
response to nuclear accidents. The meeting comprised experts in the areas of public health
adrninistration, radiation protection, clinical medicine, epidemiology, the behavioural sciences,

emergency planning of health services and risk communication, as well as representatives from the
International Atomic Energy Agency and the Commission of the Furopean Communities.

Conclusions and recommendations

I.  Definitions

1.1 The near field

1.1.1 The near field at the generic level is defined as any of the following:
a. the area within which detenministic effects cannot be ruled out;

b.  the area in which decisions relating to the health of the ‘pOPulation must be made
immediately, on the basis of the release from the source;

¢.  an area that may have been so defined by regulating authorities for the purposes of
special emergency planning.

1.1.2 The main pathways for acute exposure in the near field are as follows, in approximate order
of importance:

a. external irradiation from airborme radionuclides;
b. inhalation of airbome radionuclides;
c. external irradiation from radionuclides on the ground,

d. external contamination and inhalation from airbome radionuclides;

e.  ingestion of contaminated foodstuffs.
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1.1.3 The size of the near field will be determined mainly by the source term.

1.1.4 It is of primary importance for emergency planning in the near field that it be based on the
site-specific characteristics, which may be provided by the community profile and environmental
pAarameters. ‘

1.14.1 Community profile
i population (number, density, age, distribution, etc.);
b. accessibility of the area (transport, traffic infrastructure, etc.);
c. availability of emergency services (fire, police, medical, other specialized services),
d.  housing quality (referring to its shielding properties).

1.14.2 Environmental parameters: land use, season and meteorological parameters at the
time of the accident.

1.1.5 This will help to maximize the beneficial effects and any countermeasure, and to minimize
cost and disruption of social life.

12 The far field

1.2.1 The far field is characterized by the absence of the risk of deterministic health effects and
more time for action. Important aspects of the far field are the medium- and long-term problerms
caused by the contamination of the environment, Whereas the exposure pathways are in principle
the same as in the near field, the most likely and important are external irradiation from
radionuclides deposited on the ground and the ingestion of contaminated foodstuffs.

1.2.2 Prolonging the time for action allows for decisions on the introduction of countermeasures
to be based on environmental measurements, and for judgement of the most effective means of

dose reduction.

2.  General copsiderations

2.1 The consequences of a radiological accident involve a complex mix of radiological,
economic, social and psychological issues, often with a transboundary impact. Measures to reduce
exposure of the public to radiation should be determined in relation to the dose that can be averted
and the economic and social costs that would be incurred.

2.2 'The advice of the International Commission on Radiological Protection (ICRP) on the
subject is in the process of major revision and is unlikely to be available before November 1992.
The Regional Office should review its advice following publication of the ICRP revision.

2.3 It is important to reduce undue public anxiety. Psychological pressures exert a strong
influence on public behaviour both at the time of an accident and in its aftermath. The perceived
tisks are more likely than actual risk to influence public reaction.

2.4 In view of the very severe and widespread stress-related effects on health as a result of the
Chemobyl accident, the Working Group considered that education of the various professionals and
the public is a key factor in minimizing undue anxiety. It was recommended that the Regional
Office organize a consultation on the psychosocial dimensions of contingency planning for
response to nuclear accidents.




5. Nearfield

3.1 Countermeasures

3.1.1 The Group considered the choice of countermeasures in the early phase. This will depend:
on both the timing and the extent of the accident. Countermeasures should be undertaken '
according to pre-planned procedures. An accident with only local consequences may allow for
procedures (such as evacuation) that might not be possible over a larger area, -

3.1.2 Sheltering is a less disruptive countermeasure than evacuation, with reduced psychological
and social consecc{luences as well as costs. However, it requires careful planning and timing to
ensure a dose reduction, and can only be considered as a short-term measure (hours or days) as
social life will become disrupted and ultimately break down. To increase dose reduction, other
measures can be considered together with sheltering.

3.1.3 Evacuation provides a clear reduction in dose but is very costly in psychosocial and
economic terms. Spontaneous unplanned evacuation from the near field by members of the public
15 also likely to occur and has to be taken into account in planning.

3.2 Management of irradiated and contaminated individuals

3.2.1 It should be recognized that there are three main categories of patient with radiation
exposure.

a. Patients who have received external radiation. Exposure ceases when the individual is
removed from the source, and the individual presents no danger to emergency
personnel.

b.  Extemally contaminated individuals. Exposure of the individual continues until the
contamination is removed. As there is potential exposure of emergency personnel,
appropriate radiation protection procedures need to be followed.

¢.  Internally contaminated individuals, Exposure of the individual continues until the
contamination is either eliminated by natural processes or by specialized medical
intervention. Such individuals would not nonmally be a source of exposure to
EIMEIgency personnel.

Any of the categories of exposure outlined above may be combined with each other and be
associated with other non-radiation injury, which could be life threatening and therefore require
urgent treaanent.

3.2.2 Experience from previous nuclear accidents suggests that the number of people exposed to
radiation doses that could produce deterministic effects is likely to be limited. One of the worst

nuclear accidents to date oceurred at Chernobyl where the number of people with acute effects did
not exceed 250, and previous nuclear accidents have involved smaller numbers.

3.2.3 Prompt (local) intervention may be necessary:
a. to lirnit forther exposure either by removing the individual from sources of external
radiation or by removal of external contamination or elimination of internal
contamination;

b. for other non-radiation Injuries, particularly those associated with disturbance of vital
functions;

c.  toprotect the thyroid by administration of stable iodine;

d. to reduce emotional stress and its health effects (cf. 6.1.2).
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3.2.4 Injtial treatment involving "life support” may need to be initiated on site before transfer to
hospital.

3.2.5 Assessment and treatment involving external decontamination and emergency treatment for
the intake of certain radionuclides should preferably be initiated on site, or can be carried out in -
the decontamination centre or in a local hospital with an accident/emergency department,
decontamination facilities and monitoring equipment. Mobile equipment could also be used.

3.2.6 Transportation of patients from the site of the accident should take account of the needs of
the patient and the problems of containment of contamination.

3.2.7 There should be adequate facilities for external decontamination and monitering in the local
hospitals.

3.2.8 Special documentation of patients, including monitoring data, must start at the outset and be
maintained throughout, Continuous updating of the exposure assessment is necessary.

3.2.9 Patients identified as having received significant exposure and requiring specialized
treatment should be transferred to a designated medical centre with appropriate medical and
radiological expertise.

3.2.10 Member States should develop the necessary medical, radiological and psychosocial
expertise to cope with the consequences of a nuclear accident. Countries lacking this capability
may call on intemational medical assistance through WHO Collaborating Centres, from
neighbouring countries or via the FAEA Convention on Mutual Assistance. WHO should compile
a register of facilities available for medical treatrnent of casualties following radiation accidents,
based on information provided by individual Member States.

4.  Stable jodine prophylaxis
4.1 General

4.1.1 Data at present available endorse the view that the risk of severe side-effects from a single
dose of stable iodine is very low. Repeated doses might increase this risk however, especially
intrathyroid side effects in the older population.

4.1.2 It was recommended that WHO/EURQ should provide advice on the requirements for
optimal formulation, packaging, storage and shelf life of iodine tablets where appropriate.

4.2 Near field

4.2.1 The thyroid might be exposed to a high radiation dose by different jodine radioisotopes, and
inhalation would be the main route of exposure. If the predicted thyroid dose is likely to exceed
the predetermined intervention level, jodine prophylaxis should be given to all population groups.

4.2.2 Asthe time of implementation of prophylaxis is critical, prompt availability of the tablets to
individuals should be ensured. One important option could be their predistribution to households
with provision for storage in places that can be controlled by authorized persons.




4.3  Far field

4.3.1 Compared to the near field, far ficld areas are likely to be considerably larger and the
population much greater, and radioactive contamination after a nuclear accident would be - -
delayed. As the major part of radioiodine exposure will be by ingestion, the introduction of :
appropriate food control measures, especially in relation to milk and vegetables, should effeutwcly
reduce the radiation dose to the thyroid.

4.3.2 If, nevertheless, the thyroid dose 15 likely to exceed predetermined intervention levels,
iodine prophylaxls might be considered and implemented by the designated public health authurlty
for certain members of the population.

4.3.3 Predistribution of stable iodine tablets to individual households would not be feasible in the
far field. Stocks of iodine should be stored strategically at points including hospitals, schools, and
fire and police stations. The designated authority should plan for issuing, controlling and
reviewing such stocks.

5. Far field

5.1 Emergency planning for the far field is expected to be less detailed than that for the near
field, reflecting the feasibility and desirability of determining responses as the situation develops
and in the light of the community profile. This enables implementation of the basic principle that
remedial action should both be justified and optimized by the measure of risks averted in relation
to the costs of that action (including economic and social costs).

3.2 Response in the early phase of the accident will concemn the short-lived nuclides and,
particularly in the case of an accident to an operating or recently operating nuclear reactor, the
1sotopes of wodmme. The principal route of entry into the body is likely to be ingestion and this will
be particularly important in areas where fresh vegetables are grown and cows are farnmed, and
where fresh milk and leaf vegetables are major dietary items. Appropriate measures are likely to
be of short duration (unless emission of radioactivity is prolonged), to be relatively cheap and 1o
bring the psychological benefits associated with taking effective remedial action.

5.3 Long-lived nuclides such as caesium-134 and caesium-137 can present a long-term hazard
to the far field. When their distribution is widespread in food producing regions, there will only be
scope for limited overall dose reduction through control of foodstuffs, and measures are likely to
be expensive in financial and social terms. For this reason, intervention levels cannot be specified
in advance of the accident and must take account of the availability of alternative food supplies.
Methodologies to relate individual doses to food contamination levels have been developed by
WHO and can be utilized in respect of subsequently determined reference doses. The Codex
Alimentarius Commission has determined levels for international free trade.

5.4 While in the near field decisions on countermeasures are dictated entirely on the basis of
individual exposures, for the reasons given in paragraph 5.3, an overall or ¢ollective dose assumes
greater importance in the far field. Indeed, the severity of the accident will be reflected to some
degree in the magnitude of the unavoidable collective dose. Under such circumstances, control of
foodstuffs may serve to influence the distribution of dose among individuals through the
distribution of contaminated foodstuffs or the dilution of contaminated foods with relatively
uncontaminated supplies. Guidelines for acceptable values of the ratio between maximum
individual dose and average dose should be developed, so as to assist in optimal management of
the post-accident situation in the far field.

I
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5.5 Ttis important that inhabitants of far field regions are adequately informed about the risks of
the exposure that they individually incur. Where exposure is to the whole body (as with cagsium
isotopes) an appropriate comparison is to natural background radiation exposure rates and their
geographical variability. Such a comparison is less useful where only specific tissues are.

irradiated (as for the thyroid) and here, best estimates of individual risk may be appropriate.
6.  Commugication with the public
6.1  General

6.1.1 Perception of radiation risk is often greater than the actual risk, and this may be due to
misrepresentation of information or selective listening by the public. Information should be
accurate, up-to-date and accessible.

6.1.2 Awareness of possible contamination may lead to widespread symptoms of illness, greater
use of the health services and diagnostic responses. There may be a need to counsel not only those
who have actually been contaminated but also non-exposed population groups. Consideration
should be given both to the form of counselling of such groups and to the education of health
professionals dealing with such cases.

6.2 Channels of communication

6.2.1 Information should be issued from an authoritative source. It is imperative that a good
rapport be established between this source and the media in oxder to give confidence and
credibility. This should be established in advance of any emergency. Member States should
designate the national public health authority to be in charge of information dissemination and
presentation. This authority should consider the optimum channel of comnmunication for giving
instructions to the public.

6.2.2 Tt should be remembered that although the media provides the main vehicle for informing
the public, individual journalists are not usually specialists in the field.

6.2.3 The media will look for news from any source, and this often results in conflicting
information. This requires a positive stance from official sources to cornbat rumours and give a
responsible view.

6.3  Information content

6.3.1 The Group concluded that the radiological impact of any contamination should be expressed
as the appropriate comparison of the exposure rate from any contamination with that from natural
background exposure.

6.3.2 The Group recommended that the Regional Office convene a working group, including

members of the media, to consider in fuxther detail communication with the public, To assist this
group, Member States should be requested to supply examples of their information documents.

7.

7.1 The Working Group approved the draft scheme developed by the Regional Office, taking
account of experience gained following the Chernobyl accident. This will now be transmitted to
ministries of health in the Member States of the European Region.

7.2 The Group emphasized the importance of instituting this scheme as quickly as possible, in
close coordination with contingency plans developed by other international organizations.
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7.3 There was a general welcome for the proposal that a WHO staff member would, in case of a
major radiological emergency, be immediately seconded to the emergency room of the
Intemmational Atomic Energy Agency in Vienna to participate in an interagency team and to -
provide rapid information to the Regional Office in Copenhagen. The Regional Office would be
mn direct contact, using appropriate methods of comununication, with focal points nominated by -
national health administrations. It was considered essential that these focal points should be
people closely associated with the overall emergency operational scheme in the country concerned. -

7.4 Inorder that there should be effective harmonization of effort among the intemational
bodies concemed, with best use being made of limited resources, it was agreed that a cormmon
format be used for reports, with consistent use of agreed terms and units.

7.5 In order that the emergency scheme should function effectively, it was important that the
Regional Office devote adequate resources for its development and management. To maintain
optimum efficiency, the scherne should be periodically tested in exercises involving WHOQ and
Member States.

7.6 Steps should be taken to ensure comparability of data, and appropriate training should be
ensured for all personne! involved.

SEQMMAMMLM

8.1 The Warking Group emphasized the importance of making the best possible use of
experience gained in relation to past major radiological emergencies, in order to improve
contingency planning for, and response to, future accidents.

8.2 The role of the WHO Regional Office for Europe following the Chernobyl accident was
recognized, particularly in relation to behavioural aspects, to the effects on the thyroid of exposed
individuals, and in the development of methodologies for epidemiological studies. The Working
Group encouraged the Regional Office to further develop its programme. In addition, it
considered the Office well placed to undertake a clearing-house function conceming the various
health-related programmes now in progress, involving international bodies and bilateral assistance
to the Soviet authorities.
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REPORT ON A WORKING GROUP

PUBLIC HEALTH PREPAREDNESS
FOR NUCLEAR ACCIDENTS IN THE NEAR FIELD

Badhoevedorp, Netherlands
11-14 October 1988

PART 1 INTRODUCTION

1.  Following the experience of the Chernobyl nuclear accident, much attention has been paid
to radiation effects and countermeasures in the far field. However, above all, the Chernobyl
accident gave evidence of the urgent need to ensure that resources are available and organizational
arrangements are in place which may be required to deal with the special situation in the area close
to a nuclear accident. This is the area - frequently termed the "the near field" - where some
individuals may need immediate assistance or medical care, where countermeasures such as
sheltering, stable iodine administration and evacuation may need to be implemented and where, in
extreme cases, decisions may have to be made at very short notice.

2. Issues relevant to the handling of an accident in the near field embrace a variety of
disciplines including emergency medical services, the treatment of radiation casualties, disaster
response planning, radiation protection, social psychology and the provision of public information.

jectives of em n

3. The adverse health effects which have to be addressed following exposure to ionizing
radiation are of two types: These are immediate and acute effects known as non-stochastic
effects; and stochastic effects which manifest themselves at a later date. In addition,
psychological effects deriving from society’s limited understanding of the consequences of
radiation may be important.

(i} MNon-stochastic effects

Non-stochastic effects can occur in an irradiated individual shortly after exposure to high
levels of radiation. They can affect any organ or tissue, given a high enough radiation dose.
The severity of the effect varies with dose and there may be a threshold level which has to
be exceeded before the effect occurs. The type of biological response and the threshold
level depend on which organ or tissue has been irradiated. Examples of non-stochastic
effects include:

- Whole body exposure. The prognosis is directly related to the dose received by bone
marrow. The haematological syndrome is characterized by a depletion of lymophocytes,
granulocytes, platelets, and erythrocytes.

- Lung exposure which may result in radiation pneumonitis and pulmonary fibrosis.

- Thyroid exposure which may result in hypothyroidism. Skin exposure which may result in
acute exudative radiodermatitis and chronic radiodermatitis.

- Fetal exposure which may result in congenital malformations,.intrauterine growth
retardation or embryonic death.
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(ii) Stochastic effects

Stochastic effects, which may occur at much lower exposure levels, can be either somatic or
hereditary. Somatic effects may occur in an irradiated individual whereas hereditary
(genetic) effects may appear in their descendants. Stochastic effects generally appear a long
time after radiation exposure. The probability of the effect occurring, rather than its o
severity, is taken to be a function of radiation dose without threshold. The main stochastic

effects are:

. Late somatic effects hamely the increased incidence of fata}l and non-fatal cancers in the
irradiated population. The main organs to be considered are lung, thyroid, red bone marrow

and bone.

- Hereditary effects which may occur in the descendants of irradiated individuals following
irradiation of the gonads.

(iii} Psychological effects

In addition to the physical health effects outlined above, considerable psychological
problems may occur and these may constitute a significant public health problem. In
contrast to physical effects, psychological effects are not necessarily related to the size of
the accident or to the level of radiation exposure, and could occur when radiation levels are
low and radiologically insignificant. Psychological stress may be due to:

a.  Anxiety about possible late effects of radiation, for example development of cancer of
hereditary effect in the future.

b.  Stress and anxiety related to countermeasures to reduce radiation exposure,
particularly if given inadequate or conflicting information.

- Emergency measures are designed to reduce the adverse health effects outlined
above. These measures can be broadly divided into two groups:

- Those that reduce the health consequences of accidental exposure (medical care).
- Those that reduce the radiation exposure (protective measures).

4.  BEmergency measures are designed to reduce the adverse health effects outlined about.
These measures can be broadly divided into two groups:

- Thase than reduce the health consequences of accidental exposure (medical care).
- Those that reduce the radiation exposure (protective measures).
5. is docun
(1)  The principles of the management jrradiated and contaminated individuals needing
medical care,with particular emphasis on the initial management of such individuals
in the early phase of an accident.
(ii) The practical problems and psychosocial aspects of the various protective measures
(countermeasures) which may be required in the near field in the early phase of an

accident.

Countermeasures which might be required in the intermediate and late phases of an
accident, are not discussed.
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6.  This document lirnits its considerations to the near field only, which is defined as any of the
following: '

a The area within which non-stochastic effects cannot be ruled out.

b.  The area in which decisions relating to the health of the population must be made "
promptly. '

C. An area which may have been so defined by regulating authorities for the purposes of
emergency planning. ‘

7.  Radiation accidents involving releases of radioactivity which may cause health impairment
in the short or longer term , could arise from many different sets of circumstances and very
different sources. Nuclear accidents can be broadly divided into the following categories:

a. Nuclear ingtallations - fixed or mobile

(i)  Stationary nuclear installations.

These include nuclear power plants, nuclear research establishments, reactor test facilities
and reprocessing plants. Accidents invelving such facilities may entail Iarge quantities of
airborne radionuclides requiring a wide range of countermeasures including evacuation,
sheltering and iodine prophylaxis. The general characteristics of such accidents areto a
certain extent predictable. Organirzational arrangements, plans for public health actions,
approved intervention levels and provisions to ensure the availability of expert judgment
in case of an accident are important components of emergency preparedness.

(ify Maobhile nuclear installations

These include reactors mounted in submarines and or reactors used as power sources in
space vehicles. The radioactive inventory of such reactors is typically orders of
magnitude smaller than the quantity of radionuclides in power stations. Therefore typical
near-field countermeasures like sheltering, administration of stable iodine involving
mobile reactors are unpredictable in place as well as in time, as hoc analysis of the
accident conditions, therefore, are likely to be more important than detailed planning
provisions,

b. Loss of control of high activity sources
(i)  Mismanagment or loss of control of high activity sources

These include sources used in radiotherapy or industrial applications. These accidents
would involve a limited range of counterineasures, the most important of which are
isolation of the radiation field or the contaminated area from the public; medical care of
overexposed patients; and the recovery and safe storage of the source material. Although
the detailed features of such events are unpredictable, emergency response is facilitated
by the limited range of both the consequence and the impact on the public in general.

(i)  Accidents during air or gurface trangportation

These include transportation of fresh or reprocessed nuclear fuel, spent fuel elements and
waste. Again, the radioactive inventory of such transports is several orders of magnitude
smaller than that of the usual power reactors in nuclear power plants. This type of
accident would involve a limited range of countermeasures the most important of which
are isolation of the contaminated area from the public and the recovery and safe storage
of the radioactive material,
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Public health preparations for nuclear accidents should not be confined to accident scenarios

involving nuclear power stations or reprocessing plants. When considering the details of
emergency Iesponse planning, fundamental differences involving the following fundamental

factors should be taken into zccount:

10.

the type of accident and its possible consequences;

Site of the accident and the size and geographical distribution of the surrounding population; |
meteorological conditions; |

the inventory of radionuclides;

the relevant pathways of exposure;

the most appropriate countermeasures;

the time available for waming and countermeasures

Particular emphasis should be placed on the need for public health planning for nuclear
accidents to be integrated into overall emergency planning, taking into account the special
features of radiation accidents.

In view of the close proximity of some nuclear installations to national boundaries, there 15 a
need for reciprocal agreement between countries in relation to public health preparedness
for nuclear accidents.

PART I MANAGEMENT OF IRRADIATED AND/OR CONTAMINATED PEOPLE

1.

This section considers emergency measures designed to reduce the health consequences to
people who have suffered accidental radiation exposure and require medical care. It
considers the general principles for the management of irradiated or contaminated
individuals, with particular emphasis on the initial management of such individuals in the
early phase of the accident. :

General information

2.

The initial management of radiation accidents is highly dependent on the type of accident
and the number of possible victims involved. If a radiation accident occurs, it can be solely
a radiological accident or can be a combined accident due to contributing factors such as
explosion, fire, crash. The place and extension of the accident (urban/rural area; nature of
medical facilities; localized extended accident) also influence the initial management
possibilities.

It should be recognized that there are several possible types of radiation and non-radiation
injuries:

(i)  Possible types of radiation injury:

external irradiation (whole body or partial)

contamination with radionuclides
external (skin, skin appendages, clothes)

Internal (inhalation, ingestion,absorption from skin or through wounds).
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Other non-radiation injuries may also happen due to;
Mechanical trauma
thermal trauma
exposure to chernical agents
psychological trauma.

Any of the categories of radiation exposure outlined in 2(i) may be combined with each
other and may be associated with other non-radiation injuries outlined in 2(ii). Combined:
injuries will complicate the management and treatment of patients.

3. Several medical factors have to be taken into account, conceming the response to radiation
accidents. The WHO working group considered the followmg

a.  The number of persons involved in the accident. An estimation of the number of
injured possibly exposed persons 1s necessary to determine the response activities.

The degree of injury and exposure has to be established. In particular, it is important
to establish if there are victims who require prompt medical intervention to limit
further radiation exposure and/or to treat non-radiation injury, particularly those
associated with life-threatening disturbance of vital functions, or to administer stable
iodine if indicated

Psychological reactions will not only involve people in the accident but also rescuers
and technicians.

4. Technical factors of importance included the available on-site and off-site resources. In
case of an accident with a nuclear power reactor it has to be considered if the resources (e.g.
decontamination unit) of the plant can still be of use. Another factor may be the accessibility of
the accident site for action. Especially in case of ongoing exposure of explosion/fire risks this may
be a problem.

Activities of medical teams

The name "medical team” is used for teams in which physicians, medical téchnicians, nurses
, health physicists and other rescuers work together.

5. The first objective is to evaluate the need for prompt medical action.

(i) Serious non-radiation medical problems of victims have priority over radiation
injuries. First-aid procedures must be focused on these victims, particularly if there
are life-threatening disturbances of vital functions. In pure radiation injury no such
procedures are necessary.

In case of heavy external contamination with beta-emitting radionuclides,
decontamination procedures should be performed as fast as possible. It may also be
necessary to limit further radiation exposure by removal of individuals from sources
of external radiation.

In case of combined imjuries, stabilization of vital functions, followed by normal
medical procedures, should be the first. Decontamination is the next procedure,




-14 -

6. The medical workers should use protective clothes during their work, if indicated. A
radiological evaluation focused on ongoing known or unknown exposure is needed to establish if
protection of rescue personnel is necessary. Dosimetric data (after interpretation by a health
physicist) make clear if airway protection and/or protective clothes are needed. If no further
exposure of jonizing radiation exists, body protection is only necessary in relation to other hazards
(explosion, exposure to chemicals, etc.) ‘

4 Extermnal decontamination should preferably be initiated on site, but outside the

contaminated area. Depending on the number of persons involved, the localization and degree of
contamination of each individual should be established and documented. If the number of people
is too large, a screening on group level before transportation to a decontamination unit may be an
alternative. Contaminated clothes should be removed and contained. People can be washed with
water, or water and soap. The effect of the decontamination procedure must be checked by
monitorng. Contaminated wounds can be covered, initially, with later decontamination in
hospital. If the number of contaminated persons is very small, decontamination procedure may be

performed in hospital according to the radiation accident emergency protocol of the hospital.

8  After the initial management, a re-evaluation of exposure and contamination can be
performed. The place of this re-evaluation may be the decontarination unit or a local hospital.
The working group considers this re-evaluation necessary for the classification of patients and the
decision for establishing further procedures.

a. External contamination

I external contamination still exists, the decontamination procedures can be repeated, with
controlled monitoring of persistence of the contarnination.

b. External irradiation

People likely to have been exposed need observation and examination during 24-48 hours.
Clinical dosimetry (evaluation of symptoms), biological dosimetry (at least absolute
lymphocyte counts in peripheral blood samples every 6 hours) can be combined with
physical dosimetric data to establish the level of exposure. People unlikely to have been
exposed need observation (and examination) if they have symptoms ox develop symptoms
within 24 hours, which may be attributed to possible exposure. In case of partial external
exposure, thermography and vascular scintigraphy can be performed to establish the
vascularity of a probably affected part of the body.

c, Internal contamination

Emergency treatment is necessary only in exceptional situations, e.g. (transuranic elements)
and only possible for a very limited number of persons (occupational accidents). The level
of contamination in likely exposed persons can be checked by means of whole body
counting, repeated radiological analysis of sputum, urine and facces (during 3-4 days after
exposure).

Tn case of release of radioactive iodine stable iodine may be of use immediately after the
exposure or during prolonged exposure.
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Transportation
9. Priority is given to medical emergencies (combined injury and other injury). Other persons

who will be transported to a medical facility are persons with contaminated wounds. People with
need for further decontamination and/or diagnosis and treatment in a hospital. The condition of .
the transported persons determines if medical Supervmmn by aphysician is necessary. Incase of
contaminated persons, spreading of the contamination must be prevented (enveloping of the: '
patient in sheets; instruction, protective clothes for ambulance personnel).

10. At armrival at a medical facility monitoring of patients, medical personnel and the vehic:lc is
needed. Decontamination of ambulance personnel may be indicated, depending on the results of
monitoring. Decontamination procedures of vehicle should be perfonned if it is not to be used any
more for contaminated persons in the accident.

Medical facilities

11. Medical evalnation of people in case of radiation accident can be performed in hospitals
with facilities for external decontamination and monitoring. Most nuclear power plants have
arrangements with a hospital in the neighbourhood to participate in their emergency protocols.
Possibly contaminated persons should be treated in a restricted area with controlled access. After
the results of examinations as indicated in 8. are known, a decision has to be made regarding the
further management of the patients:

follow-up by general practitioner;

El

follow-up by out-patient department;

further treatment in local/regional hospital;

- further treatment in specialized hospital.

Patients identified as having received significant exposure and requiring specialized
treatment should be transferred to a designated medical centre with appropriate medical and
radiological expertise.

Documentation

12.  The working group emphasizes the importance of documentation of patients, including
monitoring data. This should be initiated from the beginning of any intervention and be
maintained throughout, On the site of the accident, members of the medical team should start
recording initial data of individual persons. This initial record must be as simple as possible. An
examnple i given in Anmex 1. The number of the record form can be used too as identification
number for samples taken from the person. Continued updating of the exposure assessment is
necessary.

Orgamization and plannin

13.  On a national level (depending on the organization in the country concerned) it may be
possible to base the radiation emergency plans on the general emergency planning system, taking
into account the special features of radiation accidents. The formation of medical assistance teams
should include health physicists and radiation safety officers. Countries should be encouraged to
develop the necessary medical and radiological expertise to cope with the consequences of a
nuclear accident. International medical assistance can be supplied through the WHO
Collaborating Centres and by bilateral contacts with other countries, to countries lacking these
capabilities.
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PART TIL COUNTERMEASURES
eneral Princi

. Countermeasures are protective measures taken to reduce radiation exposure. The

underlying principles of public health action in the event of a nuclear accident have been reviewed
exhaustively in a number of publications (refs ICRP 40, WHO No. 16, WHO No, 21). The remit =
of the WHO group was to consider the practical and psychosocial aspects of various o
countermeasures. For the purposes of the emergency planning three time phases. The group
concentrated on those countermeasures which would be required in the near field in the early

phase of an accident, namely:
- sheltering
- stable iodine administration
- evacuation

The group recognized the importance of other countermeasures such as control of
contaminated food and relocation which could be indicated in the intermediate and late phases of
an accident but it was considered outside the remit of the group to consider these in detail.

See Table 1.1 |

2. It was not part of the remit of the group to consider the Emergency Reference Levels of
Dose (ERL) for each countermeasure, set by other organizations, or the details of dose
measurements and monitoring.

3. The WHO working group endorsed the philosophy on countermeasures outlined by the
International Commission on Radiological Protection (ICRP 40), which states:

a.  Serious non-stochastic effects should be avoided by the introduction of
countermeasures to limit individual dose to levels below the thresholds for these
levels.

b.  The risk from stochastic effects should be limited by introducing countermeasures
which achieve a positive net benefit to the individuals involved. ‘

This can be accomplished by comparing the reduction in individual dose, and
therg:forc: individual risk, that would follow the introduction of a countermeasure, with
the increase in individual risk resulting from the introduction of that countermeasure.

¢.  The overall incidence of stochastic effects should be limited, as far as reasonably
practicable, by reducing the collective dose equivalent. This source-related
assessment may be carried out by cost-benefit analysis techniques and would be
similar to a process of optimization in the affected population ig balanced against the
cost of further countermeasures.

4. The implementation of any countermeasure to reduce the radiation exposure of members of
the public carries with it some risk to the people concerned, both in texms of direct risk to health
and in terms of social disruption. ICRP 40 also states that:

The risks, difficulties, disruption and distress that follow the implementation of the various
countermeasures are widely different and thus the level of dose at which a given
countermeasure will be introduced is influenced by such considerations, Intervention levels
must be sufficiently flexible in application to be adapted for the particular population
affected, its geographical distribution, social and other conditions, the meteorological
conditions prevailing at the time and the potential for escalation of the accident.
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Table 1.1 Countermeasures available in each time phase of an accident /2/.

Early

Intermediate

Recovery

Sheltering and ad hoc
respiratory protection

Stable iodine
administration

Evacuation

Control of access

Sheltering

Stable iodine
admintstration
Evacuation
Control of access
Relocation

Decontamination
of persons

Control of foodstuffs
and water and use of
stored animal feeds

Medical care

Control of access

Relocation

Control of foodstuffs
and water and use of
stored animal feeds

Decontamination
of areas.




-18 -

5. This last principle of ICRP 40 leads to a two-tier concept. 1t is not possible to set one
generally applicable mtervention level at which a particular countermeasure would always be
introduced. For each countenneasure there is a lower level of predicted dose below which |
introduction of the countermeasure is not warranted, and an upper level of predicted dose at which
the countermeasure should be implemented. From these two predicted dose levels, a preliminary
margin for decision-making is established for each countermeasure. In the event of an actual
emergency this decision margin would be replaced by an intervention level for each

courntenmeasure.
See Figure 1.1.

6.  An important point when considering the use of the lower emergency reference levels, is
that the lower the intervention level, the larger the population for which the countermeasure needs
to be introduced. The use of a lower ERL as the intervention level may therefore result in the
most seriously affected people no longer being given priority. In order to achieve optimum.
protection of the population, the following strategy should be considered in an emergency
gituation:

- start with the upper ERL for each countermeasure and if these are likely to be
exceeded, focus all resources on the protection of those people likely to exceed this

level;

_ once this has been accomplished resources can be directed to people who are likely to
exceed the lower ERL.

Sheltering

7. Sheltering involves keeping people indoors in a suitable building, with doors and windows
closed and the ventilation systems shut down. Sheltering provides protection against external
radiation from a radicactive plume and from ground deposition, and protection from inhalation of
radioiodine in the event of a fission product release. The effectiveness of sheltering depends ont
the type of building (wood or brick) and the situation within the building; generally basements
provide the most effective shielding. When the plume has passed, sheltering individuals should
open windows and doors and switch on ventilation systems to remove any radioactivity that may
have accumulated within the building.

8,  Sheltering is generally one of the simplest countermeasures to implement and generally
provides considerable protection. It causes little social disruption and involves little risk provided
it is imposed for relatively short periods of time. Thus for a few hours it should be considered as
the initial countermeasure. Sheltering populations must be advised to listen to radio and/for
television for further information and should be kept well informed.

9. Unplanned long-term sheltering, i.e. for 12 hours or more, may cause social, medical and
psychological problems and unplanned and uncontrolled self evacuation. Psychosocial problems
may be particularly important if family members are separated or if sheltering individuals are not
kept informed with regular and consistent information, advice and instruction.

Stable iodine administration

10. The indications of use of stable iodine prophylaxis following nuclear accidents have been
considered at a joint WHO/CEC workshop and on the basis of this workshop, WHO/EURQ have
drawn up international guidelines on the use of iodine prophylaxis following nuclear accidents
(EURO Environment Health Series No 35 "Guidelines for lodine Prophylaxis following Nuclear
Accidents"). The WHO guidelines recognized that the indications for stable iodine prophylaxis
will depend on many factors including the distance from the site of the accident and therefore
considered the near field and far field
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11.  In anear field situation, WHO guidelines recommend that stable iodine should be given to
all population groups if the predicted thyroid dose exceeds the national intervention levels of the
country concemed. This should include: all pregnant women (including the first trimester), ‘
lactating women, neonates, infants and children, adolescents, adults and emergency personnel. '

12.  Stable iodine can be used either as potassium iodide or potassium jodate. The reconunended
single doses expressed as the equivalent mass of iodide, are as follows:

Adults _ 100 mg
Children (3-12 years) 50 mg
Children (1 month to under 3 years) 25 mg
Neonates (birth to 1 month) 12.5 mg

Stable iodine can be formulated as either a tablet or liquid but in a near field situation tablets are
preferable to solution. The effectiveness of stable iodine depends on its administration as soon as
possible after the accident, plans for storage and distribution in a near field situation, therefore,
need careful consideration.

Evacuation

13, Evacuation is the urgent movement of people to another area to reduce radiation exposure.
It provides protection against external exposure to the plume and ground deposition and against
internial exposure by imhalation of airbome radionuclides.

14.  Evacuation is generally the most disruptive and difficult countermeasure to implement. A
suitable relocation centre for the evacuated population must be identified, which is outside the path
of the plume. Meteorological conditions must therefore be considered. The timing of the
evacuation must be considered carefully to avoid sending people through the plume and exposing
then to higher doses than would have occurred had they been sheltered. Suitable transportation
must also be provided. Self evaluation should be discouraged as it is likely to lead to unmanagable
traffic congestion. Evacuation is more difficult to implement if large populations are involved and
may be complicated by the presence in the community of individuals who are elderly, handicapped
or ilL.

15. In general, evacuation applies only to small groups of people in the immediate vicinity of a
nuclear mstallation. Such populations will usually have been identified by regulation authorities
for the purposes of emergency planning and in these situations evacuation should proceed sector
by sector according to a predetermined plan.

16. Unplanned evacuation of large populations is likely to cause considerable problems
particularly in adverse weather conditions. Evacuation may also cause psychosocial problems due
to the anxiety of householders over leaving home and possessions, pets and farm animals. These
problems are increased if there is uncertainty about eventual return to the evacuated area. Some
people may refuse to be evacuated. Special care should be taken to ensure that family members
are not separated. Although certain groups such as pregnant women and small children are
theoretically at greater risk, evacuation should not be organized on the basis of giving priority to
certain high-risk groups but should proceed in an ordexly fashion sector by sector, to avoid
confusion.

17.  In conclusion, evacuation is generally the most disruptive countermeasure. The benefit to
the population in terms of reduction in radiation dose and therefore risk must be balanced against
the social cost in terms of disruption and distress.
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Choice of couptermeasures

18. The choice of counterrneasures in an accident situation depends on many factors, including:
the type of accident, the magnitude and duration of the release, the composition of the plume, the
routes of exposure, the size and geographical distribution of the population and the meteorological
conditions prevailing at the time. ‘

19. Emergency plans which do not take account of human behaviour, particularly under
conditions of stress, are unlikely to be effective. Allowance should therefore be made for
psychosocial factors as they may interfere with the orderly implementation of countermeasures.

20. In general, the introduction of sheltering for a limited period of time involves less social
disruption and should in many circumstances be regarded as the first countermeasure. Evacuation
is likely to cause considerable social disruption and would ordinarily be introduced at significantly
higher dose levels. The ERLs for the administration of stable iodine are such that stable iodine
administration is likely to coincide with advice to shelter. Countermeasures should be designed to
be implemented independently of each other and plans to distribute iodine should not be based on
the assumption that this will be done at the point of evacuation.

1. Thelikely sequence of events is an emergency situation would be as follows:

(1) For reactor accidents, it is likely that there will be early recognition of a potential
release which may or may not develop. In these circumstances it may be desirable to
alert the near field population and prepare them for possible countermeasures. At
this stage the initiation of countermeasures is not generally recommended though

limited prophylactic evacuation may be considered in some exceptional
circumstances.

(i) Once a release occurs, a preliminary assessment of the radiological situation will
indicate whether the emergency reference levels for iodine prophylaxis and
sheltering have been reached. The following countermeasures should then be
considered:

- Immediate strict sheltering in the nearest suitable building;
- taking stable iodine tablets which should preferably have been predistributed,;

- an announcement to await further instructions which should be provided within a
reasonable time period.

(iii) gollowing a close assessment of the radiological situation two alternatives may
evelop:

either

2, the emergency reference level for evacuation is reached and evacuation to
designated places proceeds according to a predetermined plan,

or
b. sheltering is continued, preferably with families reunited in their homes.

Continued monitoring of the radiclogical situation is important to determine further action.
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22.  Psychological problems are likely to constitute a significant public health problem,

irrespective of the magnitude of the release or the level of exposure, Anxiety and stress will be
aggravated by inadequate or conflicting information and poor communication. Psychological
effects are therefore less likely to be troublesome if communities are well informed. '

23, Information provided to exposed or potentially exposed populations should be developed
under the following broad categunes

- pre-event preparation,
- implementation of countermeasures during the incident;
- post-event considerations.

Pre-cvent preparation

24.  Public health authorities should develop programmes to educate and prepare communities
living in a potential near field situation. The type of education and training should take account of
existing levels of knowledge and attitudes in the comununity. In addition, special training
programmes should be developed for emergency and medical personnel. The level of presentation
should depend on the particular group addressed and should cover the early and late effects of
radiation, the methods of measurement, the purpose of the countermeasures and the method by
which they would be implemented.

Implementarign of countenmeasures

25. Inthe event of an actual incident, communities must be kept well informed about the
situation. They need to receive carefully coordinated, regular and consistent information, advice
and instructions, This strategy will lead to a better understanding of the purpose of
countermeasures and should therefore facilitate their successful implementation.

Post-event considerations

26.  There should be continued information and education about possible long-tenn health
effects which may cause anxiety.

PART IV CONCLUSIONS AND RECOMMENDATIONS

1. Public bealth planning for nuclear accidents should be regarded as an extension of overall
disaster planning, taking into account the special features of radiation accidents.

2. Accidents involving releases of radioactivity which may cause health impairment in the
short or longer term, may be derived from many different sources and sets of circumstances,
Public health preparations should not be based on the assumption that the only likely sources are
nuclear power stations or reprocessing plants. Nuclear accidents can be divided into two broad
categories:

a. Nuclear installations, which may be fixed or mobile. These include nuclear power
reactors, nuclear research establishments, reactors mounted in submarines and
reactors used as power sources in space vehicles. Accidents involving such
facilities may produce both stochastic and non-stochastic effects and could require
a wide range of countermeasures including evacuation, sheltering and iodine
prophylaxis. The general characteristics of such accidents are to a certain extent
predictable an detailed plans can therefore be prepared for public health action.
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b.  Loss of control of high activity sources, such as those used in radiotherapy, industrial
sources, or sources involved in accidents during transportation. These will involve a
limited range of countermeasures, the most important of which are isolation of the
contaminated area from the public and the retrieval and safe storage of the source
material. The range of effects are principally non-stochastic but stochastic effects
cannot be excluded. Such events are unpredictable, and detailed planning is therefore

not possible.

3. Inview of the close proximity of many nuclear facilities to national borders, there is in
either country a clear need for bilateral transfrontier agreements in relation to public health -
preparedness and response to nuclear accidents.

4. Tt should be recognized that there are three main categories of patients with radiation
exposure:

a.  Patients who have received external radiation - In such cases the exposure ceases
when the individual is removed from the source and the individual presents no danger
to emergency personnel.

b.  Extemally contaminated individuals - Exposure of the individual continues until the
contamination is removed. There is potential exposure of emergency personnel so
that protection of personnel is required

¢.  Intemally contaminated individuals - Exposure of the individual continues until the
contamination is either eliminated by natural process or by medical intervention.
Such individuals would not normally be a source of exposure to emergency personnel,
except under exceptional circumstances, but body fluids may contain appreciable
levels of radioactivity.

Any of the categories of exposure outlined above may be combined with each other and be
associated with other non-radiation injury which could be life-threatening.

5.  Experience from previous radiation accidents suggest that the number of people exposed to
radiation doses which could produce non-stochastic effects is likely to be limited. The worst
nuclear accident to date has been the Chernobyl nuclear accident where the number of people with
acute effects did not exceed 250. Previous nuclear accidents have involved smaller numbexs.

6.  Prompt medical intervention may be necessary:
- to limit further exposure either by removal of the individual from sources of external
radiation or by removal of external contamination or by ¢limination of internal

contamination;

- ?ar other non-radiation injury, particularly those associated with disturbance of vital
unctions;

- Administration of stable iodine if indicated.

7. Treament involving "life support” may ueed to be initiated on site before transfer to an
accident and emergency department.

8. Treatment involving external decontamination should preferably be initiated on site but may
be carried out in a local hospital with an accident/emergency department, which has suitably
improvised decontamination facilities and monitoring equipment.
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9. Transportation of patients from the site of the accident should be planned and should take
account of the needs of the patient and the problems of containment of contamination

10.  There should be adequate facilities for external decontarnination and menitoring in both the
local hospital and the evacuation centre.

11.  Special and complete documentation of patients, including monitoring data, must start from"
the outset and be maintained throughout. Continuous updating of the exposure assessment is
necessary. |

12.  Patients identified as having received significant exposure and requmng specialized
treatment should be transferred to a designated medical centre with appropriate medical and
radiological expertise.

13.  Countries should be encouraged to develop the necessary medical and radiological expertise
to cope with the consequences of a nuclear accident. Countries lacking this capability may call
upon international medical assistance through WHO Collaborating Centres or from neighbouring
countries. It would be of value if WHO were to compile a register of facilities available
throughout the world for medical treatment of casualties following radiation accidents, based on
information provided by individual Member States,

Counfermeasumes

14.  Countries should be encouraged to develop national emergency reference levels (ERLs)
preferably based on the general principles outlined by ICRP;

a.  Serious non-stochastic effects should be avoided by the introduction of
countermeasures to limit individual dose to levels below the thresholds for thege
effects.

b.  The risk from stochastic effects should be limited by introducing countermeasures
which achieve a positive net benefit to the individuals involved.

c. The overall incidence of stochastic effects should be limited, as far as reagsonably
practicable, by reducing the collective dose equivalent.

The risks, difficulties, disruption and distress that follow the implementation of the various
countermeasures are widely different and thus the level of dose at which a given countermeasure
will be introduced is influenced by the impact of the countermeasure on the population.
Intervention levels must be sufficiently flexible in application to be adopted for the particular
population affected, its geographical distribution, social conditions, the meteorological conditions
prevailing at the time, and the potential for escalation of the accident,

15. From the principles outlined above, a two-tier concept is derived. For each countermeasure
there is a lower level of dose below which introduction of the countermeasure is not warranted,
and an upper level of dose at which the countermeasure needs to be implemented. These two
levels give a preliminary decision margin for each countermeasure. In the event of an actual
emergency, the intervention level, the larger the population for which the countermeasure will be
introduced. Therefore, the use of ‘the lower ERL as the intervention priority. It is therefore
recommended that in an emergency situation the upper ERL as the intervention level may result in
the most seriously affected people no longer being given priority. It is therefore recommended
that in an emergency situation the upper ERL should initially be used as the intervention level,
thus focusing all initial resources on the protection of people likely to exceed this level. Once this
has been accomplished resources can then be directed to people who may exceed the lower level.
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16. 1t should be recognized that emergency plans which do not fully take into account human
behaviour, particularly under conditions of stress, will not be effective, Within the bounds ‘of the
upper and lower emergency levels, allowance should be made for psychosocial factors because
they may interfere with the implementation of the countermeasure. I

17. In balancing the risks and benefits of each of the countermeasures it should be recognized
that evacuation will cause considerable disruption to the individuals involved. Sheltering :
generally involves less social disruption and provides a measure of protection while further
dosimetric assessment is being carried out and should be regarded as the first countermeasure.

The ERLs for the administration of stable iodine are such that stable iodine administration is likely
to coincide with advice to shelter, rather than to evacuate.

18. For reactor accidents, it is likely that there will be early recognition of a potential release
which may or may not develop. In these circumstances it may be desirable to alert the near field
population and prepare them for possible countermeasures. At this stage the initiation of
countermeasures is not generally recommended though limited prophylactic evacuation may be
considerad in some exceptional circumstances.

19. Once a release has occurred, a preliminary assessment of the radiological situation will
indicate whether the emergency reference levels for jodine prophylaxis and sheltering have been
reached and will trigger the following countermeasures:

- immediate strict sheltering in the nearest suitable building;
~ taking stable iodine tablets which should preferably have been predistributed,

- an announcement to await further instructions which should be provided within a
reasonable time period.

20. Following a close assessment of the radiological situation two alternatives may develop:

either (a) the emergency reference level for evacuation is reached and evacuation to
designated places should proceed according to a predetermined plan;

or (b) sheltering should be continued, preferably with families reunited in their
homes.

Continued monitoring of the radiological situation is important to determine further action.

21, Other countermeasures, particularly the avoidance of freshly gathéred local foodstuffs and
the consumption of contaminated drinking water and milk, may be required.

22.  Off-site emergency personnel, e.g. policemen, firemen, medical and paramedical staff and
other personnel needed to implement countermeasures should be recognized as a special group
who may well receive higher exposure. Provision for the monitoring and dose assessment of this
group must be made.
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nformation

23.  The success of all countermeasures depends on a clear understanding of their purpose and
this, in turn, requires that communities are well informed about the situation. Carefully
coordinated regular and consistent information including radio or TV is essential in presenting
public information, advice and instructions. The use of a well recognized and credible SpokeSman
in media releases is desirable.

24.  Programmes should be developed by public health authorities to identify the most useful
ways of educating and preparing communities living in a potential near-field situation bearing in
mind their existing level of knowledge and attitudes.

25. Training programme on the basic principles of radiation protection are essential for
emergency and medical personnel.
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STRATEGY FOR PUBLIC HEALTH ACTIONS
IN RELATION TO NUCLEAR EMERGENCIES:
THE FAR FIELD

by
B. Michaud
Federal Office of Public Health
Division of Radiation Protection, Berne, Switzerland

Far fi

In case of major nuclear accidents, radionuclides can spread over very
large areas far from the accident site, depending on the release characteristics and meteorological
conditions. Such regions are referzed to here as the "far field".

Int the far field, the problems created for public health, agriculture and
other authorities differ from those in the near field. The far field is characterized by the absence of
acute risks and more time for action. An important agpect of the far field is the medium term and
long term problems caused by the contamination of the environment.

Exposure pathways.

In the far field, the exposure pathways are in principle the same as in the
near field; that is:

- external irradiation from airbome radionuclides

- inhalation of airborme radionuclides

- external irradiation from radionuclides deposited on the ground
- ingestion of contaminated foodstuffs

The most important exposure pathways for populations in the far field are
the external irradiation from radionuclides deposited on the ground and the ingestion of
contaminated foodstuffs.

The Chernoby! accident showed that, as far as the radiation doses received
in the far field are concemned, the most important radionuclides are I-131 for short-lived
radionuclides, and Cs-134 and -137 for long-lived radionuclides. '

The wet deposition in case of rainfall (rainout) is much more important
than the dry deposition. In this case local ground contamination is very variable and may be quite
severe in some localities and contribute significantly to the external dose in the long run.

The most immediate ingestion pathways are the drinking of contaminated
milk and the intake of fresh, leafy vegetables and fruits contaminated by direct deposition. The
actual dose received by the exposed population depends on the season and local diet.

The I-131 concentration in foodstuffs decreases quickly by radioactive
decay and rapid plant growth. The root uptake is negligible because of the short hali-life of this
radionuclide. The I-131 concentration in milk follows the pattern of pasture contamination.

For Cs-isotopes two other uptake pathways have to be taken into
consideration in addition to the direct contamination of leafy vegetables and pastures:

- A fraction of the direct Cs deposition on the leaves is taken up by the
plants and transported to fruits or grain.
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. (s from soil are taken up by the plants via the roots; this pathway is of minor importance in
the first year after the accident.

In addition to the most immediate ingestion pathways through contaminated milk and fresh,
leafy vegetables and fruits, the uptake of radionuclides through contamination of meat from
domestic animals and game and of fish have to be considered.

There are further special exposure pathways for man due to the contamination of the
environment, by:

- contaminated sewage mud which is being treated, evacuated or used as fertilizer

- contaminated air filters

. contaminated tools and equipment used in industry and agriculture

- radioactive dust raised during field work

. contaminated wood, peat or other materials used for heating or energy production

People affected by these special exposure pathways during their normal professional
activities are farmers, persons employed in waste treatment and certain energy production plants,
and other employees in the industry such as workers who have to change air filters.

iation

Contribution of radionuclides to the collective effective dose in the first year after the
Chemobyl accident! (3).

inci i cli

Short-lived Long-lived Total

131y 134c . 137¢

(%) (%) (%)
External irradiation 10-20 20 ' 30-40
Ingestion 10-20 50-60 60-80
Inhalation 02-20 (01-02 02-20
Total 20-50 50-80 100

. _1’I‘hc values given for each contribution may not add up to 100% nor do they imply
precision beyond indicating their relative contribution to the total first-year dose.
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The impact of the Chernobyl accident in Europe outside the USSR may be considered as an
example for the irradiation of the population in the far field. About one third of the total collective
effective dose in the first year after this nuclear accident is derived from short-lived radmnuchdes
in particular I-131 cause an irradiation of thyroid

In addition to the deposition rate, external irradiation doses depend on the proportion of the

time people spend outdoors, on shielding, weathering and retention rate. The external dose
received by individuals is expected to be generally less in urban than in rural areas because of
shielding and the rapid removal processes (wash-off, weathering). Doses from ingestion depend
on local food consumption patterns.

Health impact

Radiation doses from nuclear accidents in the far field should not cause acute radiation
injuries, but can induce potential future effects on health, such as an increase in the incidence rate
of cancers, severe hereditary effects and possible teratogenic effects. Cancers and hereditary
effects are stochastic (not deterministic).

Intervention criteria

Since in the far field the individual doses are lower than close to the accident site, public
health authorities will not need to introduce measures designed to reduce or avoid high-dose
effects. According to the ICRP (4) the principles for intervention in the far field after a nuclear
accident are therefore as follows:

- The risk from stochastic effects should be limited by introducing countermeasures which
achieve a positive net benefit to the individuals involved.

- The overall incidence of stochastic effects should be limited, as far as reasonably
practicable, by reducing the collective dose,

The decision to introduce any countermeasure should be based on the following principles:

- Justification of the countermeasure. (Benefit)
- Optimization of the countermeasure. (Maximurn Benefit).
- Establishment of ranges of individual dose.

It is not possible to set one generally applicable intervention level at which a pamcular
action would always be required. Intervention levels must be sufficiently flexible to be adapted in
a particular sitnation, The concept of the establishment, for each countermeasure, of dose ranges,
in gvéhmh operational intervention levels are set, has been developed by ICRP in its publication 40
(1984) (4).

Let us take the control of food as an example. Taking into account the 1990
recommendations of the ICRP (ICRP publications 60) we propose now in Switzerland the
following dose range for intervention i the field of foodstuffs:

™ .W‘m‘wr"lw"‘m‘-l
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Counteymeasure Effective dose from ipgestion in the first year
Lower level Upper level

Restriction

of the consumption

of the foodstuffs 1 mSv 20 mSv

In this cage, it is necessary to specify in advance derived intervention levels, that is
concentrations of radionuclides in foodstuffs, corresponding to the fixed dose range, to facilitate
the interpretation of the results of measurements forming part of the special emergency monitoring

rogramme. International guidelines for derived intervention levels for foodstuffs have been
published by WHO, FAQ, Codex Alimentarius, IAEA and EC.

It is very important to harmonize the methods and the hypotheses for the definition of the
parameters used in the dose calculations and the determination of derived intervention levels (For
example, regional standardized food baskets to account for local consumption patterns, modelling
parameters for transfer processes in the environment). The emphasis should be on an international
harmonization of realistic hypotheses rather than of the most pessimistic ones. The whole process
should lead to an inteznational harmonization of derived intervention levels for foodstuffs in the

form of Bg/kg per radionuclide.

Protective measures which are initially justified can be revised in later phases of the
accident. Once we dispose of detailed informations about the specific nature and the potential
impacts of the accident, it is possible to work out supplementary optimization and the applicability
of the protective measures which have been introduced or, on the other, elaborate specific
intervention levels related to the retum to normal living conditions.

tective me Iated to ¢ i f
Depending on the contamination of the environment and the availability of non
contaminated food, the following protective measures can be introduced to reduce the radiation
dose from ingestion of contaminated foodstuffs:

Setting activity concentration levels for radionuclides in foodstuffs.

Interdiction of the consumption of special foodstuffs for which radionuclide content is above
the levels.

Interdiction of national and international trade with such foodstuffs.

Reduction of the foliar surface deposition on freshly contaminated fruit and vegetables by
washing as soon as possible after the contamination.

Reducing the radionuclide intake of animals by moving them to areas of low contamination
or keeping them indoors and feeding them stored food or fodder grown outside the
contaminated area (depending on the season).

Reducing the absorption of Cs in cattle by means of so-called Prussian Blue compounds
(field trials successfully completed in areas affected by the Chernobyl accident)
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- Converting contaminated milk to milk powder or to hard cheese and butter, which contain
much less Cs per unit weight compared to milk and which may be consumed in smaller
quantities and by less sensitive groups of the population.

- Reduction of the Cs content of grain in the first year by using the core rather than the whcsle
grain, as direct deposition contaminates mainly the external part.

- Measures to avoid uge of contaminated rainwater.

Other protective measures

For reasons of radiation protection, it appears unnecessary to limit occupational activities.
However it cannot be excluded that it might be necessary to take other protective measures such as:

- Simple protective measures recommended to the farmers to prevent inhatation of dust during
ploughirng.

- Interdiction to use sewage mud with high radicactive concentrations as fertilizers;
evacuation in to waste dumps.

- Protective measures for workers in power plants burning contaminated wood or peat, as
concentration of radioactivity can be high in the ashes: restrictions on the use and
evacuation of ashes and on airborne effluents (concermning Nordic countries).

- Protective measures recommended to workers for changing air filters; maintaining a
minimal distance to a filter battery in case of a longer stay.

- Surveillance of persons and vehicles coming from high contaminated areas; possibly
decomntamination.

For the managing of nuclear emergencies, it is essential to dispose of a well trained national
emergency organization comprising the following elements:

- National emergency operation centre

- Surveillance systems

- Communication systems

- Information centre

- Interdepartmental emergency steering group

Surveillance systems in the far field should include monitoring facilities for:
- air
- precipitation
- external dose rate
- deposition
- food products
- people

In the far field, the most important problems in case of nuclear emergencies are those
connected with a wide spread radioactive contamination of foodstuffs. In this situation, it us
useful to apply the following principles:

- The cooperation between the Central Emergency Organization and the local food control
service have to be defined and optimjzed.
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- The Central Emergency Organization should dispose of well-equipped specialized
Jaboratories for the measuring of gamma-ray activity of radionuclides, of alpha activity and

of strontium activity.

_ The food control services should be equipped with facilities for monitoring radioa‘ctiirity in
foodstuffs. ‘

_ The Central Emergency Organization decides on national needs and priorities as well ason
sampling programmes; they are executed by the local food control services. -

. The Central Emergency Organization coordinates the execution of the sampling and
MEASUrilg Programmes.

_ Al results from the monitoring programme should be transmitted to the Central Emergency
Organization, which on the basis of the collected data assesses the radiological situation
(estimation of the radiation dose from ingestion).

_ The Central Emergency Organization should at an early stage disseminate information on
the national radiological situation to all national and International Qrganizations and

agencies concemed.

. On the basis of the radiation dose assessment, the Central Emergency Organization proposes
to the government concentration levels for radionuclides in foodstuffs and coordinates the
protective measures,

- For a better estimation of the radiation dose from ingestion, the monitoring of foodstuffs can
usefully be complemented by thyroid and whole body measurements.

- Quality assurance programmes for sampling and radionuclide analysis should be maintained
and improved.

- The Emergency Preparedness programme must include provision for ade%uate nurmbers of
trained staff, both in the fields of radiological protection and information handling.
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COMMUNICATION WITH THE PUBLIC

I Tumer and J.A. Driscoll
H.M. Nuclear Installations Inspectorate
Health and Safety Executive, United Kingdom

Introduction

The gathering, the assessment and the communication of information are vital aspects for an
effective response to a nuclear aceident. The aim must be to provide appropriate information and
advice to those responsible for implementing actions to protect the public as expeditiously as
possible. In determining the strategy to be adopted the prime purpose must be to provide effective
public health actions and thus the information demand should not be distorted by a perceived
public’s attitude to the nuclear industry although this could influence the context, format or extent
of the information provided.

Members of the public likely to be affected (including those who may be able to take self
help measures on the basis of authoritative information) should be amongst the first to be alerted.
The strategy should therefore be to prepare for a local response and action initially, broadening to
a prepared wider national response if the prevailing conditions require it. There are also
associated actions which are necessary for public reassurance purposes. Information for the latter
purposes needs to be communicated against the background of nationally published information.

It is important to recognize that information to the public both prior to and in the event of a
nuclear accident are related and should be part of the overall strategy.

The key to the discussions on information available prior to and in the event of a nuclear
accident is the identification of the information and the audience to which it may be directed, This
paper considers the information and the andience to which it may be directed. This paper
considers the information of both kinds and certain principles emerge. The objective is for the
Workshop to agree on those which could be formally recommended to Member States as a basis

for their national arrangements and their response to international commitments on the subject of
comimunications with the public about nuclear accidents.

Responses to Nuclear Accidents

The safety standards used in the design construction operation and maintenance of nuclear
plant reduce the likelihood of accidents which could have health consequences for the general
public to very low levels. Nonetheless the possibility of a nuclear accident involving the off site
release of radioactivity should be recognized and additional measures provided. These measures
will reflect national policy concerned with;
a.  the siting and control of development around the site; and,
b.  the preparation of plans for dealing with a nuclear accident.
This paper concerns information requirements in relation to the latter aspect.
If such an accident were to occur emergency plans would have to provide for:
a.  the control of the accident at the plant;

h. the assessment of the accident potential and consequences;

C. the alerting of the competent authorities;
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(d) public health actions to minimize the consequences for;

(i) individuals who could be affected in the short term; and,
(ii} longer term effects such as the contamination of foodstuffs and water,;
. the return to ntormal conditions.

The responsibility for planning responses to a nuclear accident involve the nuclear plant
operator, the local and national authorities and emergency services. Their plans which cover
arrangements for the protection of the public need to be coordinated. The potential for public
concern and anxiety has to be acknowledged and the means to provide timely and accurate
information established. Governments will also have arrangements for responding to their
international commitments.

It is generally accepted that any response to an emergency should:-

(1) be graded to allow more resources to be made available for more serious accidents;
(i1) be more detailed for the accidents which can be reasonably foreseen,;
(ii1) concentrate in the first instance on the response close to the site when the

consequences of the majority of accident scenarios will be most serious.

For a nuclear accident occurring at a fixed location the content and arrangements covered by
these plans can be determined by an appreciation of the design of the plant coupled with health
advica on the levels to which persons might be exposed in such an event. This leads to the
preparation of a detailed response within an area surrounding the site of the nuclear plant defined
in relation to the maximurn size of any accident which can be reasonably foreseen and the limits of
public exposure to ionizing radiations. The response beyond this area would be less preplanned
and use would be made of plans to deal with natural and other man-made accidents.

The need to coordinate information required for action by a wide range of organizations and
authorities leads naturally to the establishment of a local and a national response centre. A local
centre would be equipped with facilities to accommodate and meet the needs of representatives of
the relevant local agencies and emergency services providing for;

a.  coordinated technical advice, to those with the responsibility for implementing local public
health action, to be available at this centre; and,

b. thebilj:ltarests of the media and the help that they can give in providing information to the
public.

‘ The local centre would have direct links with the national centre within central government
which in turn would coordinate the provision of public information at the national level providing;

a. a link to other Government resources; and

b. information to the national public, and foreign governments.
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This town-centre approach allows the local response organizations to concentrate on
assessing and dealing with emergency and at the same time provides the mechanism for enguring
that information is made available quickly at the national level. This achieves a prime objective,
of providing the public with prompt and accurate information that is common at both local and
national level. N

This process will engender confidence albeit that the information services of other agencies
and authonties which become involved and of central government may supplement that ‘ '
information which is generated locally in the later phases of an emergency. There will be a need
in these circumstances to ensure the information from a number of sources is consistent and
formulated on the basis of factual and authenticated data.

Yaf . Lits Audi

The choice of the strategy to be adopted in relation to information required for public health
action (see Figure 1) prior to and in the event of a nuclear accident depends on an identification of
the subject matter, its purpose and to whom it is directed.

Information requirements related to and embodied in planned responses to nuclear accidents
can be identified as falling into certain matrices. The Buropean Communities Council Directive of
27 Novernber 1989 on informing the general public about health protection measures to be applied
and the steps to be taken in the event of a radiological emergency for example chooses the
simplest matrix of Prior Information (Article 5) and Information in the Event of a Radiological
Emergency (Article ¢) see Appendix 1.

In this paper, which discusses information specifically related to nuclear accidents occurring
at fixed installations which is needed by the organizations who will be involved in taking actions
and providing public reassurances, the matrix is further divided and extended. This can be done
on the basis of its phasing in the period following an accident or by considering the audience to
whorm it i addressed. The latter approach is adopted, the audiences being identified as the public
and authorities locally, nationally and internationally but bearing in mind the priority which needs
to be given to information required for public health action in the vicinity of the affected plant.
The priority ¢an be gauged in regard to public health actions as shown in Figure 1.

Public health action will be taken on the assessments and prognosis of the radiation
exposure of members of the public as individuals and as communities. Decision by those
responsible for implementation these actions however will rely on information in terms of
whether, where and which action is being advised. Members of the public directly affected will
need to be inforrned. They should have previously been informed by the distribution of
authoritative and locally prepared information of the action which might be necessary. If the
public health action involves evacuation then wider public knowledge of the accident will raise
enquirtes by friends and relatives and the casualty bureau type of arrangement would be necessary.

Where such action involves the control of foodstuffs or water supplies those more directly
affected are in the main the producers, processors and distributors of these supplies. In the event
of such action public information needs to be broadened and include the information necessary to
give comfort or reassurance to the populace in general.

Information is also required to meet the needs of public institutions, the press and the media
to obtain information in the normal conduct of their business and their place in a free society.
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T ion Categor
Public information relating to emergency planning can be divided into the tow broad

categories of background and crisis information. Figure 2 shows this information as it is required
locally, nationally and internationally. The requirements can be surmnarized as follows;

Background information is that information available before any accident occurs and has
two key functions; .

a.  toinform the public likely to be affected that plans exist to protect them in the event of a
nuclear emergency; and,

b.  to familiarize the public with public health actions to be implemented by both the
emergency services and themselves.

Crisis infompation would be available in the event of an accident and consist of;

a.  information necessary to the taking of appropriate public health actions for the public most
or more immediately at risk;

b. information concerning the course of the accident and general technical data;
¢.  information needed to provide reassurance for the rest of the population;
d. information to be transmitted to meet international commmitments.

The preparation and dissemination of both types of information is discussed in the next
section of this paper.

Information and Preparation and Dissemination

_ It is convenient to discuss the preparation and dissemination of each category of information
required to be communicated to the public under the headings of "background” and "crisis”.
Figure 3 summarizes the outcome of the discussion in this section of the paper.

Background Information - The background information at local, national and international
Jevels must be consistent as far as is possible. COmmon ground and approach within the
international community is helpful at the national level. This is more likely to be obtained in
respect of the preparation and publication of background information having educational and
guidance aims. There are good examples in the most recent publications of the Commission of the
European Communities (CEC) (Reference 1), the Organization for Economic Cooperation and
Development Nuclear Energy Agency (OECD/NEA) (Reference 2), and the Intemational Atomic
Energy Agency (IAEA) (Reference 3). This background information is absorbed into that
prepared and published nationally. These in turn however will reflect the regulatory control of
education, health, safety and welfare of the public in Member States.

Members of the public should be made aware of the sources of authoritative information
prepared by the operators, the local and national competent authorities.
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The media provide a reservoir of opinion both informed and misinformed and create as well
as reflect public opinion. They are also the source of most of the public’s knowledge of
conternporary issues and can therefore influence public concern in the event of a nuclear accident.
The industry’s openness and relationship with the media in normal everyday business should .
ensure that it can be used to disseminate information in a helpful way if such an accident were to
occur. Background information which is published nationally and internationally provu:les for
greater awareness and credibility in the event of a nuclear accident.

Certain background information needs to reflect the local situation, topography, plant design
etc. and is therefore best produced in consultations between the nuclear operator, local authorities
and emergency services. It will also take into account national guidance by competent authorities.
Information of this kind should be distributed and routinely reviewed and maintained for those ‘
members of the public likely to be affected by a nuclear accident. In addition to this "local"
background information the nuclear industry and competent authorities should prepare and publish
background information for national consumption.

Crisis Information - The provision of information in the event of a nuclear accident must
be timely, open, and principally directed at the protection, health and safety of the public. The
main difficulty arises in striking the right balance between providing information promptly, and
ensuring accuracy and coherence. This is of the greatest importance because it lies at the heart of
the problem of maintaining the credibility of information and avoiding public panic and the
uncertainty which would otherwise follow.

The discussion in this paper supports the concept of two key centres from which advice and
information in the event of a nuclear accident might be given by responsible authorities. The first
task locally is to inform all persons responsible for the implementation of public health actions in
the area for which detailed emergency amangements have been prepared and exercised. They In
turn would inform the public actually affected of the action to be taken.

The local dissemination strategy could involve methods utilizing sirens, personal house calls
or loudspeaker vehicles and would generally rely on local radio and television to alert the public
on a wider basis. The effectiveness of these procedures depends, of course, on the level of
preparedness associated with target populations.

As the course of the accident might dictate the national radio, television and press would be
employed in a cooperative manner and the emergency organizations interface with it needs to be
carefully considered in advance. The course of the accident supported by technical information on
the plant affected would be included in that information required by public or national institutions
as well as central government. Data will be required from the monitoring of air and ground
deposition in areas downwind of the affected site. Authenticated data would be transmitted to and
assessed by the Nuclear Operator and Competent Authorities in order to determine what further
public health action might be necessary in the wider area and to reassure the public in unaffected
areas. This has been the main public information lesson of Chernobyl, the recognition of depth
and range of the requirement for public reassurance for which some preplanning should exist. The
demand for such inforrnation can be argued as being non-condusive to the response to the
accident, mischievous or at Ieast unhelpful, Its availability and the openness with which it is
provided however, must be regarded as having benefits in the educational sense and provide
experience which would be of value to the industry and competent authorities in the longer term.
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Govemment and Competent Authorities in some Member States have entered into bilateral
and international agreements to notify and inform their signatory partmers should 2 nuclear
accident occur. In the event of an accident a balance needs to be found between the priority with
which information should be given and the technical quality contained in such communications.
SOme further effort is required to establish the objectives of this information data exchange and.
consideration to ensure these are corpatible in terms of transmission system and data formats.
Many Member States are also cooperating in intemationally agreed incident reporting systems
(ref. 4) and conducting a trial use of a system which places such incidents on a scale of severity

(ref. 5).

The world nuclear community should continue to exchange and compare information about
nuclear incidents and accidents so that all members can benefit from an understanding of their
causes and consequences. This is vital if lessons are to be leamed benefiting futare plant safety in
design and operation, radiological protection standards and emergency preparedness.
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Principles

The discussion in this paper leads to the identification of principles which lie at the root of
communications with the public in relation to nuclear accidents. Listed below are those which
could be considered by the Working Group and in due course adopted as recommendations for.
action by Member States.

1.  Information to be communicated to the public prior to and in the event of a nuclear acmdent '
are related and vital to an effective response should an accident occur.

2. Information should be tailored to meet the requirements at the local, national and ‘
international levels and have as its priority information required for public health action and
reassurance.

3. Competent Authorities in Member States should reach consensus on the information which
should be prepared and included as background information and the means whereby this is
disserninated.

4. The media should be involved in the dissemination of background information at the
national level and cooperate with those responding to any nuclear accident so that the public
are informed as positively and constructively as is possible.

5.  Before any accident occurs mernbers of the public should have recognized sources of
authoritative information. These should include the operator, the local and national
competent authorities.

6.  Inthe event of an accident the personal element in communication is important and there is
a need for the communicator, his role, policies and attitudes to be trusted and understood if
communication is to be effective.

7. Local anthorities are best placed to decide on and implement public health actions and the
local need for information should be provided by these authorities.

8.  Inthe event of an accident key centres fore obtaining authoritative advice and information
should be made available for a range of recipients. These include those affected by the
accident, the media, the general members of the public.

9. An integral part of the local response arrangements should be a media briefing facility for
the release of information primarily concemed with the course of the emergency and the
actions taken to protect public health.

10.  Regular updating of information given to the media will engender public confidence and
reassurance,

11.  The progress of a nuclear accident of any significant size or duration must be monitored by
national governments and the general public informed of progress in dealing with its effects.

12.  Any information released by other agencies and central government will need to be
coordinated with that initiated and communicated locally.

13.  There should be compatibility of communication and data systems where bilateral or
multi-national agreements exist between Member States and the objectives of information
exchange clearly identified.

14. The exchange of information concerning the accident should continue in the longer term so
as to benefit the international communities understanding of its cause and consequences.
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FIGURE 1
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FIGURE 2
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Appendix 1

EXTRACT FROM THE EUROPEAN COMMUNITIES COUNCIL DIRECTIVE
OF 27 NOVEMBER. 1989

Annex 1
Prior Information Referred to in Article 5
Basic facts about radioactivity and its effects on human beings and on the environment,

The various types of radiclogical emergency covered and their consequences for the general
public and the environment.

Emergency measures envisaged to alert, protect and assist the general public in the event of
a radiological emergency.

Appropriate information on action to be taken by the general public in the event of a
radiological emergency.

ANNEX 2

Information in the Event of a Radiological Emergency
Referred to in Article 6

On the basis of the intervention plans previously drawn up in the Member States, the
population actually affected in the event of a radiological emergency will rapidly and
regularly receive:

a.  information on the type of emergency which has occurred and, where possible, its
characteristics (e.g. its origin, extent and probable development);

b. advice on protection which, depending on the type of emergency, might:

. cover the follow: restrictions on the consumption of certain foodstuffs likely to be
contaminated, simple rules on hygiene and decontamination, recommendations to stay
indoors, distribution and use of protective substances, evacuation arrangements,

- be accompanied, where necessary by special warnings for ¢ertain population groups;

¢.  announcements recommending cooperation with instructions or requests by the
competent authorities.

If the emesgency is preceded by a pre-alarm phase, the population likely to be affected in
the event of a radiological emergency should already receive information and advice during
that phase, such as:

- an invitation to the population concerned to tune into radio or television,

- preparatory advice to establishments with particular collective responsibilities,

- recommendations to occupational groups particularly affected.

This information and advice will be supplemented if time permits by a reminder of the basic
facts about radioactivity and its effects on human beings and on the environment.
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The TARA EMERGENCY RESPONSE SYSTEM

B. Weiss, Coordinator
Emergency Assistance Services
Division of Nuclear Safety
International Atomic Energy Agency
A-1400 Vienna, Austria

BACKGROUND

Almost from its inception in the 1950’s, the IAEA has been aware that it would have a role
in providing assistance to any Member State following an accident involving radioactive
materials. However, during its early years, the Agency was not called upon to mobilize a response
to accidents involving nuclear power facilities of relatively extensive radiological emergencies.
Consequently, the Agency did not fully develop the concept of its role in an extensive radiological
emergency.

Since 1979, however, there has obviously been an increased concern about adequate
emergency planning and preparedness on the part of the Member States and the Agency.
Following the Three Mile Island (TMI) accident and that at the Chernobyl nuclear site, increased
atteniion was given to the Agency’s role in major radiological events. As a result of TMI, the
Agency’s board of Governors issued two advisory document’s INFCIRC/310, Guidelines for
Mutual Assistance Arrangements in Connection with a Nuclear Accident or Radiological
Emergency and INFCIRC/321, Guidelines on Reportable Events, Integrated planning and
Information Exchange in a Transboundary Release of Radioactive Materials, These advisory
documents did provide comprehensive guidelines for use by States in negotiating agreements
between States prior to or at the time of an accident. These documents, however, provided a less
definitive role for the JAEA. in such situations.

Presented at the WHO/EURO Working Group for Public Health Actions in Relation to
Nuclear Emergencies. Solothum, Switzerland, 15-18 October 1991.




-48 -

ROLE OF THE IAEA IN A RADIOLOGICAL EMERGENCY

The accident at the Chernobyl site resulted in the adoption in 1986 of the Convention on
Assistance in the case of a Nuclear Accident or Radiological Emergency and the Convention on
Early Notification of a Nuclear Accident. These Conventions levy specific obligations and
responsibilities on the States Parties that adhere to the Conventions*. In particular, it also defines
a key role for the IAEA in the response to major radiological incidenis. The specific roles of the
agency that can be identified within the working of the Conventions are simple, but pertinent.

- The Agency will receive notification of an accident from a state and, if requested, inform
other states which may be affected.

- The Agency will receive and relay other informatjon that may be useful to States or
International Organizations in respect to minimizing any radiological consequences

. The Agency will respond to request for support from a State and, where necessary, act as
‘broker’ between States. |

- The Agency will offer its ’Good Offices’ to coordinate assistance to those States requesting
support.

With those specific roles in mind, the Agency began the development of an Emergency
Response System (ERS) that would be capable of implementing the responsibilities given to the
Agency. That process took some time, but now, the Agency believes it has attained a full Agency
emergency response capability, Thete is still the concem about the capability of some countries to
properly notify the Agency in the event of a serious radiological incidents since some of these
countries have neither the infrastructure nor the communications capability to inform the Agency
on a timely basis. The IAEA is committed to providing expert assistance to these countries to
upgrade their capabilities. Until that is done, an integrated Emergency Response System will not

be complete.

The Agency’s efforts have focused on the necessary concepts, resources, documentation,
and training to produce a coherent and comprehensive Agency programme. In that process, there
has been a realization that given the IAEA roles specified in the Conventions, there are several
other collateral roles that must be considered in the implementation of the Agency’s ERS. These
drive quite naturally from the primary roles defined in the conventions and, offer the support and
assistance that most Merber States have expected the Agency to provide. '

Authenticate, screen,

It would not be useful during an emergency to provide States with information that is
obviously wrong or is not the reporting State’s official and accurate data. Therefore, the Agency
must, as a minimum, screen the information to be assured that the incoming messages are verified,
authenticated, and make sense before sending them on to States and International Organizations.

*As of June 1991, there are 71 signatories and 58 parties to the Early Notification
Convention and 69 signatories and 55 parties to the Assistance Convention.
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Prepare and distribute periodic information summaries for state authorities,

Experience has shown that during a major radiological incident, an enormous amount of
information and data are generated. Most States will have a difficult time handling such _
information. The Agency will develop its own internal information and data summaries which can
be passed on to States who will be better able to ntilize information that is organized and =~
corroborated.

Coordinate press and other inguiries with the cooperation, an uest of th

The Public’s perception of how the nuclear industry responds to the next accident will in
some measure be xelated to the consistency of the numerous pronouncements that will be provided
from a multitude of locations. Therefore, the IAEA can help Member States by assisting the
media in obtaining coordinated information from a familiar location.

. Asgist States in controlling rurnours which, if true, could affect another State.

From time to time, the media and the industry pipelines become filled with stories of
radiological incidents which have little or no basis. Because of its unique position in
implementing the Conventions and its extensive communication capabilities, the IAEA can contact
the supposed affected State and serve as a factual source of information to dispel false rumours as
quickly as possible and provide accurate details of actual incidents.

RECENT EXPERIENCES

On this latter point, Agency staff have been able to obtain accurate information quite
quickly about inaccurate ramours of impending disasters distributed by some media. For example,
these have involved the exaggerated radiological concermns about the accident at the Vandellos
Facility in Spain in 1989 and the Beryllium fire at the Ust Kamenogrosk site in the U.S.S.R. in
1990. Recently, numerous rurours have sprung up about the Kosloduy facilities in Bulgaria and
the nuclear power plant at Krsko in Yugoslavia. Between the Agency’s Public Information staff
and the Emergency Response Unit, the Agency has been able to provide timely and accurate
information about the basis of numerous rumours which have overstated minor operational
occurrences or unrelated events.

A great deal has been written and there has been much discussion about the TMI and
Chernobyl accidents. These incidents have and will continue to shape the Agency’s emergency
response programme. However, there have been two incidents that intimately involved the IAEA
and are representative of another type of incident that Member States and the JAEA will have to
continue to deal with. .

In 1987, a serious radiological emergency involving a fairly large caesiom-137 teletherapy
source occurred in Brazil. Several individuals died and there was extensive contamination and
widespread public concemn in Brazil about the incident. The initiating cause for this event was
remarkably similar to one involving a cobalt-60 teletherapy source in Mexico four years earlier.
The Brazilian authorities informed the IAEA of the accident soon after its discovery and requested
assistance under the terms of the Radiological Assistance Convention. The assistance given
included the provision of experts and equipment.
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The other incident involved the exposure of three workers to cobalt-60 in a medical -
irradiation facility in El Salvador. One worker died, another has had two legs amputated and the
third is back at work, but reported suffering from some symptoms that are related to his radiation
exposure. In that case, the Agency was able to provide dosimetry and medical support to the team
treating the workers while they were hospitalized in Mexico. In addition, after the patients were
sent back to El Satvador, the Agency provided an IAEA staff expert to give medical consultation
to the patients physicians in El Salvador. . -

IAEA EMERGENCY RESPONSE SYSTEM DOCUMENTS

Any programme as highly visible as the Agency’s ERS must document its procedures and
provide detailed guidance to those who may use or benefit from the implementation of the
Conventions. This has been done in several Agency documents that are designed to define, guide
and implernent the programme. These documents are:

cency Notification 2 Sl nical Operatic AN ATOM).

A manual, which has been distributed to Member States, describes the overall Agency
programme and the manner in which the Agency, States Parties, Member States, and relevant
Intemational Organizations interface under the Conventions. It is designed to provide the reader
with sufficient information to understand how this intemational notification and information
system works so that it can be incorporated into National Emergency Response plans. In addition,
useful data on human and technical resources on the Member States and the IAEA are included.

Nuglear Accident/Radiological Emergency Assistance Plan (NAREAP).

An intemal Agency plan which is limited to the operations of the Agency. It provides the
foundation for maintaining and activating the Agency’s ERS. It describes in detail the basic
conceptual framework of how the Agency will carry out its tasks and how it will be organized in a
response to a radiological emergency.

Handbook of Emesgency Response Procedures

These are the Agency operational procedures which describe in detail the manner in which
each member of the Agency called upon in an emergency will carry out the tasks of their
designated emergency response position. It covers such things as notifications, activation,
message authentication and verification, record-keeping, communications, etc.

Guidance: ati cchange
Asgident or Radiological Emergency.

A document which is expected to be published in 1991, This document is to inform
Member States, International Organizations, and the public as to how the various systems for
exchanging essential information and data will be harmonized during an emergency. A major part
of this document is the use of agreed-upon formats for the exchange of information and data to
reduce chances of omissions, errors in scientific units, and transiation difficulties under stress.
Concurrent with publication of this document, the Agency expects to provide Member States and
International Organizations with software programs to make the use of the suggested formats easy
to use. The software programs are:

1. To encode data and information into the prescribed format,

2, To decode the formatted data, currently into English only, but later into
French, Russian or Spanish.
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Operation of IAEA Emergency Response System.

In order to carry out its responsibilities under the Conventions, the Agency has also taken
several key steps to assure that it is prepared to respond in an effective and timely manner. First,
the Agency established an Emergency Response Unit in the Vienna International Centre; This
dedicated facility contains the necessary communication and computer equipment plus the
documents and data bases that are expected to be needed in a radiological incident. A professional
and a full-titne technical assistant maintain this facility, along with carrying out other related
duties, such as programme development, training for staff and Member States, provision of -
technical support to developing countries, exercising the Agency response capability, and data
base development and maintenance,

In addition, to ensure readiness 24-hours a day, a corps of about 15 senior professionals
serve as duty officers. These individuals are on-call at all times via telephonic pagers to receive
emergency messages, determine the significance of the event and then contact senior Agency staff
to decide what further immediate action the Agency should take.

Since the IAEA does not have a telephone operator service 24-hours a day, seven days a
week, and initial notifications could arrive any time by telex, facsimile or other electronic means, a
system for receiving these messages and alerting the duty officers during these crucial hours has
been developed. During off-duty hours, the focal point is the Vienna International Centre,
Security Control Centre (VIC.SCC). These security officers have also been trained to periodically
scan messages that may arrive at the communications office during the night and contact the duty
officers if anything of concern is identified.

Once it is decided that an event will require some response by the IAEA, there is a large
number of IAEA staff who can be called upon to conduct the various tasks necessary to assure that
the role of the IAEA discussed above is carried out. Specific detailed procedures for each of the
positions have been developed and several individvals for each position have been trained. The
Agency is periodically conducting drills and exercises to reinforce the basic training.

Training is the key to any emergency response programme. Even the IAEA Director
General, Dr Hans Blix, and other senior managers of the Agency participate in emergency
response training and exercises, along with numerous other professional and administrative staff of
the Agency.

Exercise of the Emerpency Response System.

The overall Agency objective of procedure development, team building, and training is
designed to assure that the IAEA is ready and prepared to carry out its responsibilities under the
conventions. However, in order to demonstrate the Agency’s response capability when there is
not an actual accident, the IAEA will conduct periodic comprehensive exercises involving a full
response of the IAEA tearns and participation by a number of Member States and International
Organijzations.

Preparation for such exercises requires increased training of the staff, along with the
development of the plans and documentation necessary to conduct a comprehensive exercise.
Because of the importance of the media in any emergency, exercise scenarios contain certain
public information situations that must always be faced in an actual event but are not always
handled well, i.¢., calming public concems and anxieties; responding to media inquiries;
determining the validity of rumours; conducting press briefings; etc.
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The first exercise of the Agency's ERS was conducted in April 1990. This exercise was
designed to test the ERS and its implementing procedures and involved the direct participation in
Vienna of about 40 IAEA staff members, and representatives of two Member States, four other
UN organizations, and the vanious Missions to the IAEA received exercise messages and .

responded, as appropriate.

The primary purpose of this initial emergency response exercise was to fully exercise the
Agency’s internal response systern and its communications with Member States and other
Organizations in a realistic way in order to demonstrate the Agency’s capabilities, provide training
to ERS members, and learn to this purpose, the exercise had several other goals, which were to
examine the interface between ERS groups and the Agency’s role during an emergency.

Feedback from players and evaluators indicated that this was a worthwhile and useful
undertaking. Its primary accomplishment was establishing a baseline for evaluation of future
performance. During this exercise, the published exercise purpose and goals were accomplished,
and a successful system of exercise control and evaluation was developed and employed. In
addition, a detailed list of lessons leamed was developed and initiatives were taken to incorporate
these lessons into the ERS. These lessons learned relate to such issues as improving the ERS
organization, modifying operational procedures, upgrading resources and facilities, and correcting
communications problems. A detailed list of these lessons in Appendix A.

Since the exercise, the ERS operational procedures have been revised to reflect the lessons
leamed and additional training has been provided to Agency staff. A second full participation
exercise has been scheduled for January 1992 to evaluate the modified ERS and demonstrate the
upgraded capability of the IAEA to respond to nuclear accidents or radiclogical emergencies.

SUMMARY

The IAEA has taken its responsibilities under the Conventions quite seriously. It has
provided dedicated space, manpower, and resources towards developing a comprehensive
Emergency Response System. That system has been implemented by procedure development,
teamn building and training and has reached a stage of full capability. In order to demonstrate that
capability, the Agency has conducted a comprehensive exercise in the Spring of 1990 which
involved several Member States and International Organizations. The lessons learned from that
exercise have been extremely valuable in further improving the Agency’s capability to respond to
a nuclear accident. A second exercise is planned for early 1992.
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EXPERIENCE WITH THE EUROPEAN COMMUNITY URGENT
RADIOLOGICAL INFORMATION EXCHANGE (ECURIE) SYSTEM

by

G. Fraser
Commissiqn of the European Communities (CEC), Luxembourg

1. The Buropean Council decision 87/600/EURATOM

The decision to establish CEC arrangements for the early exchange of information in the
event of a radiological accident was taken subsequent to the International Atomic Energy Agency
(IAEA) Early Notification Convention coming into force and both of these actions address the
same problem, i.e. the need for an established international system for the rapid transmission of
information as demonstrated by the the Chernobyl accident. Since all CEC Member States have
signed the Convention, this appears at first sight to be a duplication of effort but, in practice, the
CEC system, ECURIE, goes appreciably further than the convention since it:

- provides a more precise (if still extreme and not entirely clear-cut) criterion for initial
notification;

- extends the range of accident situations which have to be notified;
- requires the exchange of information (via the CEC) between all 12 Member States;
- constitutes a legally enforceable system.

At the same time, however, the CEC gystem has much in common with that of the
Convention and the CEC has enjoyed and continues to enjoy close collaboration with the IAEA to
ensure maximuam compatibility of the two systems. '

The complete text of the Council Decision is given in the Official Journal of the Enropean
Communities (O L371/76 of 30 December 1987) but some additional information is given in the
Appendiz to this paper. '

2. Description of the ECURIE commupication system

2.1 Tel icat jlitie;

The Council Decision having been taken, it was necessary to establish a basic operational
system rapidly. This system had to allow for a considerable flow of information being received by
the Commission from individual Member States and the retransmission of that information to all
Member States other than the original supplier.

There are ning official CEC languages and to reduce possible exrors of comprehension, it
was decided not to rely on oral, ie. telephone, communications for transfrontier purposes.
Electronic mail systems were attractive but would have required a standard system linking all
national points of contact with the CEC to be agreed and installed. Fax machines were already
widely available but, for the communications capacity required, a new bank of machines each with
its own telephone line and a switching unit allowing all machines to be accessed by a single
telephone number would have been necessary; computer control would also be required for
message capture, editing and redespatch.

On the other hand, the CEC already operated a continnously manned telex centre in Brussels
providing computer-controlled multi-line facilities and this, together with continuously manned
telex units in the Member States, provided an immediate basis for an ECURIE telecommunications
system.







