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FOREWORD 

This critical review has been prepared at the rt^uejt of *A-c Committee 
on Radiation Protection and Public Health (CPPPH), on the ha^is "i ir> ormation 
collected from Member countries on their emergency planning D*~.otJu:s and 
criteria, and on changes being considered as a consequence of *'it Ch ..ncbyl 
accident. This information was officially provided to the Serrfariit in 
response to a questionnaire. Other material has also been ..sei'. SUCH as 
official papers describing national practices and reports prejentrn > 
meetings organised by the NEA. In these cases the source? aio g''ve .:i the 
list of references. 

The information in this report reflects the situati^r* in \.\.. -c iber 
countries at the end of 1987 and it might veil be that additr.onai chaises were 
introduced in the emergency planning practices and criteria of sê ê -il 
countries after the answers were sent to the Secretariat. 

It should also be noted that several of the questions we.e P.. ->iy 
relevant to nuclear power reactor operations. However, the besic phiiosophy 
for emergency planning is general, i.e. radiological criteria, *». e *;?r.cy 
organisation, medical assistance, information to the public, etj., uiid applies 
in similar ways to different emergencies. Therefore, the information In the 
report should be valid for different types of radiologi I emergencies, 
although emphasis is placed in the report is on nuclear Fovrr reac ;r 
emergencies. For "non-nuclear power" Member countries ihe hi<.orn.?tioi- refers 
mainly to plans to cope with other types of radiation eraer encic •?. and to 
emergencies of a transboundary origin. 

Finally, the information covers only the off-site part nf eri:zg>ncy 
planning, apart from some reflections in Chapter 1 on on-site e<n«.gency 
planning and the measures taken at nuclear facilities to prevent m. ac. ident 
or mitigate its consequences. 
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1. INTRODUCTION 

Emergency planning and preparedness, on-site as well as off-site, is 
considered a necessary part of the support for any nuclear installation in 
order to protect both the staff and the population in the case of an accident 
leading to releases of radioactive substances. However, as stated in 
publication 40 of the International Commission on Radiological Protection {1}: 

"...the primary contribution to the protection of the public from any 
risk associated with a nuclear installation comes from engineered safeguaids, 
good design, quality in construction, ensuring competence of staff in 
operation and maintenance, proper site selection and effective quality 
assurance. These measures reduce both the probability and the potential 
magnitude of the consequences of an accident. Despite these measures the 
occurrence of accidents cannot be entirely excluded and emergency planning is 
therefore to be regarded as a secondary level of protection needed to mitigate 
the consequences, should an accident occur". 

The accident at TMI-2 in 1979 was a milestone for new studies and 
actions in the area of emergency planning and nuclear safety. 

In the field of emergency planning the conclusions drawn from that 
experience may be summarized in the following way: more attention has to be 
paid to emergency facilities that would assist the management in an accidental 
situation; a possible weak point of the whole emergency organization could be 
the communications system, the network becoming easily overloaded, and some 
safe lines for communicating among authorities and the utility staff have to 
be assured; monitoring and assessing capabilities had to be reviewed and, in 
some instances, improved (fixed monitoring stations, aerial surveys and 
real-time assessing capabilities proved their worth in the TMI occasion); 
coordination of monitoring efforts and of the interpretation of the data, 
including some sort of quality control, is essential when more than one 
organization is involved if confusion in the relations with the media, the 
public and the authorities is to be avoided; public information and 
communication, including that prior to an accident, were stressed as most 
important points for the "political" handling of an accident situation {2,3}. 

A last obvious observation is that preparedness must be ensured by 
having valid emergency plans, exercised at all times, while coordination of 
interventions and lines of responsibilities must be clearly defined. 

Concerning nuclear safety, the main attention before TMI was focussed 
on design basis accidents. As a result of TMI, severe accidents, such as core 
degradation and core melt accidents, are now an integral part of nuclear 
safety considerations and the need for procedures and technical means to cope 
with severe accidents is recognised {4}. 
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From the TMI accident examination, an NEA group of safety experts 
concluded that {4}: 

"Although of lov probability, severe nuclear accidents must be planned 
for; the operating company and the nuclear industry should not only be better 
prepared to prevent a core degradation or core melt accident, but also to 
better manage the accident and mitigate its consequences." 

From the extensive studies performed during the last decade, 
particularly on severe accident source terms and on containment performance, 
which both are of paramount importance to off-site emergency planning, some 
general observations can be made: 

1) There seems to be a consensus in many studies that reactor 
containments are stronger than assumed earlier (i.e. permit a range of severe 
accidents to be accommodated) and are therefore able to maintain their 
integrity for rather long times in many of the core melt accident sequences 
analysed; and 

2) The results of the studies also seem to shov that if the containment 
integrity can be maintained for at least several hours after the releases of 
radionuclides into the containment atmosphere have terminated, it is likely 
that only a small part of them will remain airborne and thus become a source 
for contaminating the environment at the time of containment failure. 

However, it is important to keep in mind that uncertainties still exist 
concerning source terms and containment performance and that general 
conclusions are difficult, perhaps even impossible, to draw. These phenomena 
are highly sequence- and plant-specific as has been clearly demonstrated by 
several studies (5,6,7). 

Maintaining the integrity of the containment as long as possible is of 
major importance to mitigating the consequences of an accident for the 
following reasons: 

- Firstly, to reduce, through natural deposition mechanisms and 
operator actions, the amount of radionuclides with a potential to be 
released. 

- Secondly, to allow for short-livtd radionuclides to decay. 

- Thirdly, to prolong the varning time for the emergency organisation, 
on-site and off-site, to take protective actions, in particular 
sheltering the populations. An essential task of reactor operators 
and safety authorities is, therefore, to make the time between the 
beginning of a severe accident and the release of activity to the 
environment as long as possible. 

Based on the lessons learned, particularly from the TNI accident, many 
improvements have been made in the reactors in the OECD countries to prevent 
severe accidents, although considered very improbable, and to mitigate the 
consequences of such accidents, for example by extensive backfitting and 
accident management programmes including operator training, and installation 
of mitigation systems in selected cases, such as additional spray systems and 
filtered venting of containments. 
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A second milestone concerning emergency planning and preparedness was 
the accident at Chernobyl-4 in 1986. Concerning safety issues it was 
concluded in a report by an NEA group of safety experts after the Chernobyl 
accident {4}: 

"The main conclusion emerging from this report is that the Chernobyl 
accident has not brought to light any new, previously unknown phenomena or 
safety issues that are not resolved or otherwise covered by current reactor 
safety programmes for commercial power reactors in OECD Member countries. 
This fact, taken together with design and operation differences between the 
Chernobyl plant and commercial nuclear power plants in OECD countries, leads 
to the conclusion that no immediate or regulatory actions are considered 
necessary as a consequence of the Chernobyl accident. 

Nevertheless, whenever a reactor accident as serious as Chernobyl 
occurs, it is prudent to make an appraisal of current safety programmes, for 
example to evaluate the possible need for further verification studies or some 
shift in emphasis between various technical areas. The report identifies a 
number of candidate areas for such an appraisal, noting that their relative 
importance may vary among OECD countries, due to differences in such areas as 
reactor design or national regulatory practices". 

On the other hand, many new studies and actions related to emergency 
planning and preparedness have been initiated, some of which will bs indicated 
in this report, as well as studies concerning environmental contamination. It 
has been concluded in a report published by the OECD {8}: 

"There is no doubt that the Chernobyl accident, its development and the 
way in which its consequences have been managed have offered a number of 
lessons to be learned. Further improvement of emergency preparedness and 
public protection measures will depend on an in-depth reflection on these 
lessons, a process which is actively being pursued by national authorities and 
international organisations, including the NEA." 

However, in order to facilitate the understanding of the actions now 
being taken in the OECD countries concerning off-site emergency planning and 
preparedness, it is also necessary, in reading this report, to keep in mind 
the following: 

a) In Publication 40 of the ICRP it is stated regarding the basis of 
emergency planning: 

"The preparation of emergency plans should be based on 
considerations of a wide range of potential accidents, including 
those having low probabilities of occurrence, and must take account 
of the type of nuclear facility and the site characteristics. For 
major installations a wide range of accidents is possible, but those 
leading to more severe consequences generally have lower 
probabilities of occurrence. Therefore, the degree of detail in 
plans should decrease as the probability of the accident decreases. 
In addition, the plans will need to have a degree of flexibility in 
their application to take account of the conditions prevailing at 
the time; for example, adverse weather conditions could influence 
the decision to introduce a given countermeasure". 
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b) The international guidance in the field of emergency planning and 
preparedness is extensive and influences decisions taken on a 
national level. In some areas rather detailed guidance is issued 
and a homogeneous picture appears when comparing practices in 
different countries. In other areas, less detailed guidance has 
been issued. Such areas are release assumptions to be used as a 
basis for energency planning, and guidance on the distances up to 
which main countermeasurps have to be planned for in detail - the 
emergency planning zones. In these cases a less homogeneous picture 
appears. Hovever, although many factors, technical as veil as 
non-technical, play a role in defining national practices, an 
important one seems to be the guidance published by various 
international organisations. 

c) Socio/economic and political considerations are behind many of the 
decisions in the field of nuclear emergency planning, complicating 
the possibility of a direct comparison of practices in different 
countries. 

The main objective of this report is to supply information that will 
hopefully facilitate the exchange of points of view between countries, and the 
understanding of rationales and choices adopted by the different Hember 
countries. 
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2. INTERNATIONAL GUIDANCE ON EMERGENCY PLANNING AND PREPAREDNESS 

Emergency planning and preparedness have alvays received a great deal 
of attention at international level. Since 1979, after the accident at TMI, 
an enhanced degree of attention was focused on the subject. International 
organisations such as the IAEA, ICRP, : 0 and WHO have issued recommendations 
and guidance in this field {1,9,10,11,lz,13,14,15,16,17,18}. 

Basic principles underlying the recommended criteria for planning 
intervention in the event of an accident have been developed by the ICRP {1} 
and then adopted by the IAEA {9}. 

These principles are: 

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

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 therefore individual risk, that would follow the 
introduction of a countermeasure with the increase in individual 
risk resulting from the introduction of that countermeasure. 

c) 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 that the cost of a decrease in the health detriment 
in the affected population is balanced against the cost of further 
countermeasures. 

In addition to these basic principles for intervention, the guidance 
and recommendations that have been developed on emergency planning and 
preparedness can be briefly summarized as follows: 

- A whole spectrum of accidents, including severe core damage, should 
be considered as a basis for emergency planning; 

Planning should consider different time phases over which the 
consequences of an accident and countermeasures will have, very 
likely, to be developed; 
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Intervention levels for countermeasures and actions should be 
defined (and agreed upon) beforehand; 

- Periodical drills and exercises should receive due consideration as 
a major way for granting and updating preparedness; 

- Timely and effective information of authorities (national and 
international) and the public should be considered in the planning 
arrangements. 

Naturally, since the Chernobyl accident an increased level of attention 
was devoted to the subject of emergency planning and preparedness. As a 
result of the problems encountered, for example of defining intervention 
levels which apply beyond limited areas to foodstuffs and to national and 
international trade, intensive work, in the field of guidance on emergency 
related matters has been done or is on-going, for example: 

- The work vithin ICRP to .revise Publication No. 40; 

- The work within the World Health Organization (WHO) on guidelines 
regarding derived intervention levels fur radionuclides in food {19} 
and on recommendations of public health actions in relation to 
nuclear accidents {20}; 

- The joint work by the WHO and FAO (Pood and Agricultural 
Organization of the United Nations) on radionuclide contamination in 
food; 

- The European Communities Council decision on Community arrangements 
to the early exchange of information in the event of a radiological 
emergency {21}; 

- The European Communities Council Regulation laying down maximum 
permitted levels of radioactive contamination of foodstuffs and of 
feedingstuffs following a nuclear accident or any other case of 
radiological emergency {22}; 

- The European Communities Council Regulation on the conditions 
governing imports of agricultural products in third countries 
following the accident at the Chernobyl nuclear power station {23}. 

The implementation of the two IAEA Conventions, the Convention on Early 
Notification of a Nuclear Accident and the Convention on Assistance in the 
case of a Nuclear Accident or Radiological Emergency (24) by many countries, 
together with the EC Council Decision on specific Community arrangements (see 
above) for the early exchange of information and on Community adherence to the 
corresponding IAEA Convention also imply a need for harmonisation between the 
countries concerned and this will require additional guidance in the specific 
fields involved. 

The themes that are also being considered in the current development of 
guidance in addition to what has been mentioned above, concern: 

- Tools and models for the assessment of a radiological emergency 
situation as well as radiological monitoring in general; 
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- Data handling and reporting, particularly real-time (or so-called 
quasi real-time) data handling and reporting capabilities; 

- Medical care for radiation injuries and treatment. 

These are some important areas now being considered in the on-going 
process of developing additional guidance on emergency planning and 
preparedness at an international level. 
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3. PRESENTATION AND ANALYSIS OF THE ANSWERS 

In the following sections 3.1 to 3.7 the answers to the NEA 
questionnaire are presented and commented. The same division into sections 
has been used as in the questionnaire. In most chapters the following 
presentation has been used: the questions, tables of answers country by 
country, notes to the tables and a summary review of the responses. 

3.1 Principles for Planning 

The questions 

This section included five specific questions concerning principles for 
planning. 

(Al) Have you adopted the basic philosophy underlined in ICRP publication 40 
(ICRP-40) and IAEA Safety Series 72 (IAEA S.S. 72)? Refer, in 
particular, to Section B, "Basic Principles for Planning Intervention", 
of ICRP 40 and Section IX, "Principles for Planning Intervention", of 
IAEA S.S. 72. 

Please comment on what relative emphasis the two principles: b) 
"countermeasures introduced for reducing stochastic effects to 
individuals" and c) "countermeasures introduced for reducing overall 
incidence of stochastic effects", would receive, in your country, in 
emergency planning. 

(A2) Which is the basic nature of your emergency planning? 

(A3) Do you specifically consider in your plans accidents in neighbouring 
countries? If yes, please give details. 

(A4) Vhat type of accidents are considered as a basis for emergency planning? 

(A5) For planning purposes, do you consider a scheme of time-phases (early, 
intermediate, late or recovery, etc.) and a range of doses for 
intervention levels as those proposed by ICRP-40 and IAEA S.S. no. 55 
and no. 72? 
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The answers 

The answers are given in the following table which is followed by notes 
where explanations or additional comments are given 

Table Al - Principles for Planning 

Country 

Australia* 

Austria* 

Belgium 

A!1* 

Yes b 

-

Yes 

Questions 
A2"; 

Specific plans 
(National plan) 

National plan 

National plan 
Specific plans 

A3 

No 

Yes 

Yes 

Canada Yes Specific plans Yes 

A4 A5 

Yes 

Spectrum Yes 

Spectrum Yes 

Denmark* 

Finland 

France 

F.R. 
of Germany 

Greece* 

Iceland* 

Ireland* 

Italy 

Japan 

Yes b 

Yes b 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

b,c 

b,c 

b,c 

National plan 

National plan 
Specific plans 

National plan 
Specific plans 

National plan 
with basic recom
mendations. 
Specific plans 
according to legis
lation by the 
states 

Yes 

Yes 

Yes 

Yes 

National plan for Yes 
accidents abroad 
Specific plan for 
research reactor 

National plan Yes 

National plan Yes 

National plan Yes 

Specific plans 

National plan No 
Specific plans 

No 

Spectrum Yes 

Spectrum Yes 

Spectrum Yes 

Spectrum Yes 

Yes 

Spectrum Yes 

Standard Yes 
Release 
Spectrum 

Other Yes 
(see note) 
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Luxembourg* Yes 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

United 
Kingdom 

Specific plan 
for a French 
plant 

Specific plans 
National plan in 
preparation 

Yes b,c National plan 

Yes 

Yes 

Switzerland Yes 

Turkey* 

Yes 

United States Yes 

National plan 
Specific plans 

National plan 
Specific plans 

National plan 

National plan 

National plan 
for overseas 
accidents. 
Specific plans 
for UK plants 

National plan 
Specific plans 

Yes - Yes 

Yes for Spectrum 
plants 
within 
30 km 

Yes - Yes 

No 

Yes 

Reference Yes 
source-
terms 

Spectrum No 
(see 
note) 

Yes, for Reference Yes, 
plants in source- but 
France term fixed 
and FRG values 

Yes 

No 

Reference Yes 
for UK 
accidents, 
spectrum for 
overseas 
accidents 

Spectrum Yes 

1) Refers to :he basic principles for planning intervention of ICRP 
publication 40. 

2) The term "national plan" is used in the table instead of "national or 
standard" plan as was used in the questionnaire. 

*No nuclear power programme 
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Notes to Table Al: 

Australia* There exist procedures for co-ordinating the roviaxon of 
Commonwealth Government physical assistance in the rvtit of 
disasters including radiological accidents. Specific 
emergency plans are developed for the research reactor 
site, based on reference accidents and considering a range 
of time phases and doses for intervention. 

Austria* 

Belgium The interventions foreseen by the national plan also cover 
accidents occurring in neighbouring countries. Bilateral 
agreements exist concerning plants in neighbouring 
countries. 

Canada 

Denmark* 

Finland 

The Chernobyl experience has stressed the importance of a 
national coordination of the emergency management. 

Provincial authorities have the responsibility for off-site 
planning for each of the sites. However, the federal 
Nuclear Emergency Response Plan has been put in place to 
provide additional support to the provinces. 

The Federal Nuclear Emergency Response Plan would go into 
effect should an accident that could impact on Canada occur 
in the USA. The United States Nuclear Regulatory 
Commission would be notified in the event of a Canadian 
accident that could impact on the USA. 

No changes as a consequence of Chernobyl, but a review is 
underway. 

The Danish emergency plans consider the Barseback plant in 
Sweden. Concerning intervention, the only action 
considered is sheltering up to a distance of 70 km from the 
Barseback plant while the "cloud" is passing. 

There are plans to incorporate all nuclear power plants 
within 150 km from Denmark in the emergency planning. 

In the light of the Chernobyl accident more emphasis is 
placed on preparedness outside the existing planning zones. 
It is realized that the effects of an accident in a 
domestic or foreign nuclear power plant could require 
action in any part of the country. It is considered that 
the special requirements imposed by a potential nuclear 
accident are taken into ace mnt in the general emergency 
planning in the whole country. 

Specific arrangements for the notification and exchange of 
information with the Soviet Union and with the Nordic 
countries have been made. 
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France 

F.R. of Germany 

Greece* 

Iceland* 

The regulatory body (STUK) has established a system of 
radiation safety experts on call, available on a 24-hour 
basis, as a consequence of the application of the IAEA 
convention on Early Notification of a Nuclear Accident. 
The Nordic Mutual Emergency Assistance Agreement in 
Connection with Radiation Accidents is also considered. 

Bilateral conventions exist with Belgium, Luxembourg, F.R. 
of Germany, Switzerland, Italy, Spain and the United 
Kingdom. 

No change concerning the principles for emergency planning 
is considered as a consequence of the Chernobyl accident. 
However, special attention has been paid to aspects related 
to dissemination of information, collection, transmission 
and evaluation of monitoring data and crisis management. 

Agreements on information exchange with France and 
Switzerland have been stipulated and existed before the 
Chernobyl accident. 

While prior to the Chernobyl accident the emphasis was on 
planning in the vicinity of the plant for the early and 
intermediate phases, special attention has now been given 
to long distance effects by issuing a Federal Act on the 
Precautionary Protection of the Population against 
Radiation Exposure {25}. 

The location of nuclear power plants in neighbouring 
countries is taken into account for the design of the 
environmental radioactivity monitoring network and the 
selection of the laboratories involved in the national 
emergency plan. This also determines the efforts towards 
establishing bilateral agreements for early notification. 

The Chernobyl experience led to a total re-appraisal of the 
emergency plan. 

Regarding the principles referred to in question Al, the 
emphasis will be towards principle (c) due to the time and 
distances involved provided that individual doses are 
within adopted limits. 

There is a need to adjust the emergency planning practice 
in the light of the Chernobyl accident. The Chernobyl 
experience has shown that distance is not a sufficient 
protection and stressed the importance of meteorological 
conditions. 

Ireland* 

Italy 

A national plan is in preparation. 

A National Plan has been developed to cope with the impact 
of transboundary releases and of severe accidents on the 
Italian territory. 
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Emergency preparedness and planning are being organised at 
two levels: a national level for situations concerning 
major portions of the national territory and a local level 
for accidents that can be managed locally. Local plans are 
anyhow integrated in the national plan. 

A standard-release is considered for the national plan 
(about 10" of the total inventory); a spectrum of 
accidents are to be considered for local emergency plans in 
order to establish the need of protective actions, while a 
standard release (see Table B-l) is assumed for 
dimensioning sizes of emergency planning zones. 

Japan A large scale release, independent of accident analysis, is 
used as the basis for emergency planning. 

The Nuclear Safety Commission published an investigation 
report on the Chernobyl accident in which they concluded 
that no fundamental revision of nuclear emergency system 
and countermeasures would be necessary. Therefore, no 
fundamental modification of emergency planning is expected 
as a consequence of the Chernobyl accident. However, 
guidelines are expected to be more substantial. 

Luxembourg* The emergency planning in Luxembourg is specifically 
considering the French nuclear power plant at Cattenom. 

Hypothetical accidents have been included in the emergency 
plans after the Chernobyl accident which means that 
countermeasures will be planned for in the whole of the 
country. 

Netherlands There are plans for nuclear power plants in neighbouring 
countries within 30 km of the border. 

As a result of the Chernobyl accident the project "Nuclear 
Accident Response" was started in the Netherlands. It is 
intended to improve the preparedness of the government for 
nuclear emergencies and to bring into tune the specific 
responsibilities and measures of the different authorities. 
National, provincial as well as municipal authorities are 
involved. The project will result in scenario's for 
accident response for some predetermined types of accident. 
Also accidents with radioactive substances other than in 
nuclear power plants are taken into account. Each scenario 
contains a description of crisis-management, organisation, 
measures, operational aspects, communication, information, 
etc. In this way the project revises the existing 
emergency plans for nuclear facilities and draws up plans 
in case an accident happens within a facility for which the 
Netherlands has no separate emergency plan. 

International recommendations (ICRP, CEC, IAEA) and 
agreements (IAEA and CEC Conventions, bilateral agreements, 
etc.) will be incorporated into the project. 
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Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

Regarding intervention levels for various kinds of 
countermeasures, a decision will be taken by the Dutch 
government in the near future. 

As a result of the Chernobyl accident, a review of the 
emergency planning is being made. Improvements considered 
are, for example, the setting up of an early warning 
system, the review of the system for local control of 
radioactivity in foodstuff and the establishment of mobile 
emergency units (transportable). 

Reference is made to the Nordic Hutual Emergency Assistance 
Agreement in Connection with Radiation Accidents. 

A National Emergency Plan is in preparation. 

At present there is no intention to change the emergency 
plans, except for changes required because of the IAEA 
Convention on Early Notification of a Nuclear Accident, the 
specific European Community arrangements for the early 
exchange of information and adherence to the IAEA 
Convention, and bilateral agreements. 

Before the Chernobyl accident there existed the Nordic 
Mutual Emergency Assistance Agreement in connection with 
Radiation Accidents. 

After the Chernobyl accident the emergency planning has 
changed to more pronounced taking into consideration 
accidents in neighbouring countries. This means, for 
example, that all 24 counties (districts) shall have some 
planning and preparedness (improved communications systems, 
plans for information, etc.). Also at the municipal level 
some preparedness is planned for. 

The organisation within the country in case of a 
radiological emergency is also reviewed concerning, for 
example, the cooperation and responsibilities of central 
and regional authorities. 

The implementation of the IAEA Convention on Early 
Notification of Nuclear Accident requires some actions to 
be taken. 

Finally, the Swedish authorities are at present considering 
the establishment of a system of action levels for 
different types of intervention during the early and 
intermediate phases of an accident. 

Bilateral conventions on information exchange existed prior 
to Chernobyl with France and the F.R. of Germany. The 
agreements regulate the exchange of information on a 
24-hour basis between the neighbouring countries in the 
event of a radiation emergency. This information must 
contain all available facts of importance in assessing the 
radiological danger {14}. 
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Severe accidents in neighbouring countries are going to be 
included in the emergency planning. 

Turkey* 

The Swiss intervention levels will be adapted to the ICRP 
recommendations (dose ranges). 

Following the Chernobyl accident there was no immediate 
need for a change in the existing emergency planning and 
preparedness systems, so that the one existing before the 
accident is still valid. After the accident, however, the 
Turkish Atomic Energy Agency established a Special 
Committee to study the effects of the accident on the 
country, as well as to make a critical review of the 
existing emergency plans and emergency preparedness 
systems. This Committee should report on possible changes 
to be made in the emergency preparedness. 

United Kingdom Existing plans for UK sites have been reviewed and 
confirmed as a valid basis for the response to an accident 
in the UK. Off-site response arrangements have also been 
reviewed. A UK National Response Plan and Radioactive 
Incident Monitoring Network has been developed following 
Chernobyl {26}. 

United States 

The UK is reviewing the basis of its Emergency Reference 
Level. The Chernobyl experience in the UK highlighted the 
need for central collection of data, central assessment and 
rapid dissemination of information. 

A national plan assigns specific responsibilities to the 
various Federal agencies [Federal Radiation Emergency 
Response Plan, FRERP]. Site-specific emergency plans are 
part of the licensing requirement for a facility. 

A review and analysis of the Federal response to the 
Chernobyl accident suggests several changes regarding 
transboundary impact {27}. For accidents in the USA there 
will be no change. Provisions are being made for advising 
neighbouring countries of accidental releases. 

*No nuclear pover programme. 
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A5 The time phases and intervention levels recommended in the 
international guidance on emergency planning are in general 
considered or will be considered by the Member countries, but 
are not included in the plans of all countries. Those not 
having included time phases and intervention levels decide on 
an ad-hoc basis depending on the situation. Some countries 
have, instead of dose ranges, fixed doses for intervention. 
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3.2 Criteria and Standards 

The questions 

This section included six specific questions concerning the releases 
considered as the basis for planning, assumptions on meteorological conditions 
and models, exposure pathways, time phases and distances over vhich 
countermeasures are planned, and primary intervention levels. 

Bl) . Vhat are the released nuclides, or groups of nuclides (noble gases, I 
and Cs, non volatile products, others) considered for planning 
purposes? (Vith the indication of the time to release, release 
duration and total released activities). 

B2) Vhat reference meteorological conditions and vhat types of atmospheric 
transport (and deposition) models are considered for planning purposes? 

B3) What are the exposure pathways considered for planning purposes? 

B4) Is the triggering of countermeasures based on the assessment of 
projected doses (resulting from models and/or measurements) or is it 
based on the exceeding of pre-established derived intervention levels 
in environmental matrices or foodstuffs? 

B5) Vhat are the distances and the time phases for vhich the main 
countermeasures are planned for? 

B6) Vhat are the primary intervention levels of dose adopted in your 
country for the various countermeasures? 

The ansvers 

The ansvers are given in the following tables and figure. 
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Answer to question Bl 

The answers with regard to releases are given in Table Bl and in the 
notes following this table. 

Table Bl - Release Characteristics (relates to nuclear reactors) 

Country 
Noble 
gases 
IBqJ 

Iodine (I) 
Cesium (Cs) 

IBqJ 

Non-volatile 
others 
|Bq] 

Australia* 
Austria* 
Belgium 
Canada 
Denmark* 
Finland « -
France 6.101B 

F.R. of Germany 
Greece* 
Iceland* 
Ireland* ., 
Italy, loc.pl. * - 1 0 } Q 

nat.pl. 10 
Japan 
Luxembourg* 
Netherlands 
Norway* 
Portugal* -, 
Spain 10 b 

Sweden —TS~~" 
Switzerland 10 

Turkey* 
United Kingdom 

United States 

8.10U
1£Xe-133) 

3.5.1012 (Kr-85) 

Unspeci fied 

Class,9 accidents T« 
8.10}!?(I) 6.101J(Sr-90) 
2.10i:>(Cs) 
Unspecified 

0.4 T A 
4.1010 (I) 
Unspecified 

1013(I) 
A.1013(Sr-90) 

3.7.101* (I) 
Class 9,accidents 
3.7el016 (I) 
1013(Cs) 

4.K)}3 (1-131) 
3.1011 (Cs-137) 
Class 9 accidents 

1) 

1) 

10 (aerosols) 

2.10}2 (Sr-90) 
5.101Z (Ru-103) 

* No nuclear power programme. 

1) Class 9 accidents: "Class 9" accidents cover a full spectrum of releases* 
which range from those accidents which are of the same order as the 
Design-Basis-Accident-Type of releases, to those accidents which release 
significant fractions of the available radioactive materials in the reactor 
core to the atmosphere (29). 
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Notes to Table Bl 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

France 

No specific assumptions on releases are made; a general 
planning basis is valid. 

The planning is not based on specific release, but on 
estimated dose attributed to noble gases, radioiodines, 
tritium and particulates. 

In the process of emergency planning the maximum releases 
have been assumed to be approximately equal to the highest 
release categories of the VASH-1400. The time to release 
is considered about 4 hrs, while the release duration 
considered may vary from a few hours to several days. 

Mitigation measures aimed at limiting the consequences of 
severe accidents shall be considered and be based on 
source-term calculations which apply recent experimental 
data, taking into account the uncertainties and safety 
margins. The main goal is to prevent any large releases. 
In case this is not possible, the containments are to be 
equipped with devices for controlled and filtered venting. 
Vent system and related actions have to be designed in such 
a manner that acute health effects among local population 
and long-term land contamination outside the plant site can 
be avoided {30}. 

The time to the release is assumed to be 24 hours, while 
the release duration can be longer than 24 hours. 

Three reference source-terms -SI, S2, S3- have been defined 
in France in the late seventies for severe PVR accidents. 
Such source-terms are associated with various containment 
failure modes and not with definite severe accident 
sequences. 

SI corresponds to an early catastrophic failure of the 
containment and is currently rejected into the residual 
risk. 

S3 corresponds to an indirect and delayed release of 
radioactivity to the atmosphere and appears to be 
compatible with existing emergency planning. 
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S2, which corresponds to a large and direct release of 
radioactivity to the atmosphere one day after the beginning 
of the accident (6 and B modes according to the 
VASH-lAOO-terminology), is too large for being compatible 
with such plans, K t still has to be considered due to the 
uncertainties of the calculations and to specific design 
features. Therefore, ultimate emergency procedures U2, UA 
and U5 have been elaborated, and will be implemented on all 
units to reduce such potential releases from the S2 level 
to S3. 

These procedures are: 

- The U2 procedure, to be applied in the event of a loss of 
tightness or isolation failure of the containment (B 
mode, according to WASH-1A00 terminology); 

- The UA procedure, to be applied to the double containment 
1300 MWe PWRs, to avoid a direct release of fission 
products to the atmosphere, in the event of a 
melt-through (e mode in the WASH-1A00 terminology) ; 

- The U5 procedure, making it possible to avoid an 
above-ground rupture of the containment (5 mode), by 
decreasing the internal pressure by means of a voluntary 
controlled venting through an adequate sand-bed filter, 
thus retaining a large fraction of the fission product 
aerosols present in the containment atmosphere. 

Finally, feasibility studies on the "Plans Particuliers 
d'Intervention" (PPI) were completed in the early eighties; 
they resulted in the following conclusion: for French PVR 
sites, when using classical operational means, it appears 
feasible to evacuate the population within a radius of 
about 5 km around the plant, and to confine it within a 
radius of about 10 km, provided there is at least a 12-hour 
advance warning before the postulated releases. 

This being considered, in addition to the necessary 
compliance with ICRP-AO recommendations on doses to the 
population, it appears that S3 corresponds to the maximum 
release characteristics that can be correctly accommodated 
by the current PPIs {30}. 

F.R. of No specific assumptions on releases are made; a general 
Germany planning basis is valid for all nuclear power plants. 

The Atomic Energy Act demands a safety concept for nuclear 
installations which takes the necessary precautions, in 
line with the latest scientific and technological 
developments, against damage caused by the construction and 
operation of an installations. The planning of disaster 
control measures for the vicinity of nuclear installations 
does not form part of this safety concept, but is instead 

27 



part of the general national precautions against adverse 
effects of technologies and natural phenomena which are 
beyond human knowledge or influence. 

The skeleton recommendations for disaster control in the 
vicinity of nuclear installations represent a basis for the 
adequate planning of such measures. The planning zones 
(see Table B5) which are listed in the skeleton 
recommendations of 1977 and which are to be retained 
following the current revision procedure serve the 
preparation of control measures from the planning point of 
view, but do not define absolute limits for adopting such 
measures. In a disaster the measures may be applied to 
smaller or larger areas. An analysis of the courses of 
accidents to date and the control measures carried out as a 
result give no cause to change these planning principles. 

Conceivable sequences of events and an assessment of the 
likelihood of them occurring - i.e. aspects which are 
examined in risk studies - can be used to develop 
strategies for the implementation of disaster control 
measures. However, they cannot serve as a basis for 
establishing planning zones for disaster control measures. 
This is due to the following reasons: in general, the 
further such analyses examine less likely probabilities, 
the broader are the effects of the sequences of events 
which cannot be ruled out with sucn less likely 
probabilities and which are far beyond from anything man 
has experiences to date. The results, therefore, depend on 
estimates based on a number of parameters and can vary by 
orders of magnitude. 

Although it can be concluded that a reduction in guide dose 
values for countermeasures would lead to an increase in the 
likelihood of such measures being implemented, it would not 
justify any increase in the planning radii, nor would any 
reduction in the likelihood of core meltdown accidents 
occurring which is achieved as a result of safety devices 
and internal emergency control measures, justify any 
reduction in the radii. 

Greece* The national plan does not include any specific assumptions 
on releases. 
The specific plan for the research reactor considers 
certain levels of concentrations of specific radionuclides 
and external dose rates (measured or projected). 

Iceland* 

Ireland* No specific assumption on releases are made. 

Italy For dimensioning the national plan a standard release of 
about 10" of the total inventory of a 1000 MVe power 
reactor (Cs, I, Ru and Sr) is being considered in addition 
to 100% of noble gases. Time to release is 3 hours and the 
release duration considered is 7 hours. 
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For local emergency plans a general release value of about 
4.10 Bq for iodine is assumed as a reference for 
assigning resources for preparedness and planning for local 
emergency plans. A lower value 0.4.10 Bq is assumed in 
calculations of doses for specific installations. Time to 
release is assumed to be about 30 minutes and release 
duration can vary from 1 hour to 30 days depending on the 
type of accident. 

Japan Concerning the present release factors, noble gases and 
iodine are considered. 

In the regulatory process in Japan, the safety of a nuclear 
power plant is evaluated according to the plant conditions, 
that is, normal operation (Condition I), anticipated 
operational occurrence (Condition II) and accident 
(Condition III), and the results of the evaluations shall 
neet the acceptance criteria for each plant condition. In 
addition to this, to verify that the nuclear power plant is 
complying with siting conditions, "Guidelines in Reactor 
Site Evaluation" are applied. 

The accidents, however, could be divided into two 
categories from the viewpoints of the use of source-term 
information. They are design-basis accidents (DBA) and 
site evaluation accidents (SEA). 

The postulated DBAs in which a certain number of fuel rods 
would be failed, are for a PUR a control rod cluster 
ejection accident, for a BUR, a control rod drop accident, 
for PURs and BURs, a fuel assembly drop accident during 
fuel handling etc. The path and amounts of fission 
products released from failed fuel rods are evaluated based 
on rather conservative assumptions. 

As for SEAs, postulated are LOCA for a PUR and a BUR, main 
steam line break accident for a BUR and steam generator 
tube rupture accident for a PVR. The radiation dose 
outside the exclusion area in such an accident is evaluated 
applying more conservative analytical models than those 
used in the DBA evaluations, although it is accepted to 
assume that the containment vessel is intact during the 
accident. That is, the amounts of fission products 
released to the containment vessel from the reactor core, 
the ratio of organic iodine to the total iodine, plate out 
and washout effects and so on are evaluated in LOCA as an 
SEA {30}. 

Luxembourg* No specific assumptions on releases are made; the plans 
make reference to French and German nuclear power plants. 

Netherlands The question on assumptions for emergency planning and 
preparedness is being reviewed in the project mentioned in 
section 3.1. 
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Norway* 

Portugal* 

Spain For planning purposes and for assigning resources^-it has 
been considered a reference source-term of 5.5.10 Bq of 
noble gases and 2.3.10 Bq of iodine, using the best 
estimate from empirical data bases. These assumptions have 
to be combined with 1% per day of containment leakage, with 
a time to release and release duration both assumed to be A 
hours. 

Sweden For planning purposes class 9 types of releases are 
considered. The time to release assumed is 1 hour and the 
release duration may be comprised in a 1-24 hour period. 

In addition to that it might be said that acceptable 
environmental consequences have been defined and the 
corresponding level of protection prescribed in a 
Governmental decision of February 1986. The Government 
decided that measures were to be taken at all other Swedish 
reactors (a decision concerning the Barseback plant was 
taken earlier) to limit radioactive release in connection 
with serious reactor accidents. To provide guidelines for 
the measures to be taken, it was decided that: 

- The same basic requirements with regard to the maximum 
radioactive release were to apply for all reactors, 
regardless of location or power output. 

- Ground contamination that would make it impossible to use 
large areas for long periods of time should be prevented. 
This means that areas where ground contamination consists 
of long-lived radioactive substances that provide annual 
doses exceeding what is permitted for radiation work 
should be limited to several tens of square kilometers. 

- There must be no deaths resulting from acute radiation 
injuries. 

These requirements can be considered met if a release is 
limited to a maximum of 0.1% of the core content of caesium 
isotopes 134 and 137 for a reactor core having a thermal 
output of 1800 MW, on condition that a corresponding 
percentage of other nuclides that play a significant role 
in ground contamination are separated out. Release of 
noble gases is accepted in case of a severe accident, if 
necessary to protect the containment. 

Certain hardly conceivable accident sequences of extremely 
low probability, although possibly potential of causing 
higher releases, are then not to be considered but rejected 
into the residual risk {31}. 
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Switzerland In Switzerland, severe accident source-terms are primarily 
used for the planning of emergency countermeasures. Only 
those accident scenarios are explicitly taken into account 
which together contribute to more than about 90Z of the 
total core melt frequency. Furthermore, extremely low 
probability events are not considered, if in sum they occur 
less often than about 1.10" per year. The approach chosen 
assumes that emergency planning does not necessarily need 
to cover all imaginable accident situations, but should 
rather be based on reasonably conservative best-estimates 
and not extreme assumptions. Countermeasures planned on 
the basis of such source-terms can also be implemented in 
accidents with larger consequences, however with reduced 
efficiency. 

A single reference source-term has been defined for all 
Swiss plants. The reference source-term is based on 
probabilistic risk assessment of the two newest plants, 
Gosgen and Leibstadt, and takes into account results from 
recent source-term analyses. These indicate a significant 
reduction in source-term compared to WASH-1400 for most 
relevant accident scenarios. The applicability of the thus 
defined reference source-term must still be examined for 
the three older plants Beznau I/II and MUhleberg. If there 
is a need, then these plants must be modified to prolong 
the time of release and/or reduce the source-term. 
Excluding accident sequences with extremely low 
probabilities and under realistic assumptions concerning 
accident event timing, containment breach, engineered 
safety features and operator intervention, the following 
source-term is felt to be conservative enough to serve as a 
general basis for emergency planning for all Swiss plants: 

- start of release U hours after reactor shutdown; 

- duration of release 4 hours, or longer; 

- released radioactivity: 

. 100X noble gases (1019 Bq) 

. 3.^,10 b Bq iodine 

. 10 Bq aerosols (relative composition as PVR 6 of 
WASH-1400 including 10 ^Bq cesium) 

Turkey* 

United The values indicated in table Bl refer to a typical Magnox 
Kingdom plant. The time to release remains unspecified while the 

expected release duration may vary from half to few hours. 
There are also reference accidents for other reactor types 
and other sorts of nuclear plants in the UK. The United 
Kingdom is also considering overseas accidents, but no 
assumptions on quantities of release have been indicated. 
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United Source-terms for emergency planning encompass 
States considerations of accidents within the design bases, as 

well as more severe accidents, so called Class 9 accidents. 
These are presented in NUREG-0396 and NUREG-0654 {29,32}. 
The severe accident source-terms are based on VASH-1400 
(NUREG-75/014), An Assessment of Accident Risk in U.S. 
Commercial Nuclear Power Plants, October 1975. The severe 
accidents considered include ATVS (Anticipated Transit 
Without Scram), LOCAs (Loss of Coolant Accident), other 
transients, pressure vessel ruptures, and interfacing 
system LOCAs, including those in which containment failure 
or bypass may occur. The time to rel ;ase assumed is 30 
minutes and the release duration considered is 2 hours or 
longer. 

*No nuclear power programme. 
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Answers to question B2 are given in table B2. 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

France 

F.R. of 
Germany 

Greece* 

Table B2 - Reference Meteorological Conditions 
and Transport Models 

Locally derived conservative dispersion parameters have 
been used for the research reactor site, comparable with 
Pasquill F stability, wind speed 1-2 m/s. 

Pasquill F stability class is used as reference 
meteorological condition. Dependent on topographical 
conditions, vertical distance correction between release 
and ground levels is taken into account; concerning type of 
transport model a bigaussian dispersion straightline model 
considering dry and wet deposition is assumed. 

Atmospheric models are the responsibility of the licensee 
and provincial authorities. Models used include Gaussian 
puff models and a continuous release dispersion model, 
which involves more complex assumptions for vertical wind 
velocity component. 

The "Argos" system with the use of on-line meteorological 
and radiological data is employed {35}. 

No reference conditions and models but site-specific ones 
have been used. Real time data available in case of an 
accident. 

Two reference meteorological conditions are used for 
calculating the dispersion of the plume: average (wind 
speed 5 m/s) and pessimistic (2 m/s); an average dry 
deposition value of 5.10~ m/s is used. 

No particular set or model concerning meteorological 
conditions is employed. 

No reference meteorological conditions are considered in 
the national plan. 

Iceland* 

Ireland* 

Italy 

The Meteorological Bureau of Iceland will supply 

meteorological data and diffusion patterns upon necessity-

Different conditions are considered. 

For the national plan the Pasquill F stability class is 
considered with a 2 m/s wind velocity; a study on the 
influence of other meteorological conditions and wet 
precipitation is also included in the spectrum of 
situations considered (ranges of possible values). 
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For local emergency plans, realistic (site specific) worst 
meteorological sequences (a mixture of atmospheric 
stability classes) are considered. A bi-dimensional 
gaussian model fcr diffusion is applied and a dry 
deposition velocity of 10~ m/s used. 

Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

Pasquill F stability class is used. 

Use of the French (Institut de Protection et de Surete 
Nucleaire) abaques and German TV-Rheinland-Pfalt models for 
assessing atmospheric dispersion. 

Pasquill F atmospheric stability classes, wind velocity 1 
m/s, and gaussian models are used. 

Atmospheric stability classes with gaussian dispersion 
models are used. 

Switzerland 

Turkey* 

United 
Kingdom 

Six different conditions, with or without rain and with 
different wind velocities have been considered. A 
bi-dimensional gaussian model with reflexion of the plume 
at the inversion layer and at the ground level. 

For UK site-accidents Pasquill stability classes with 
gaussian dispersion models are used. 

United 
States 

Site specific atmospheric conditions are used; various 
models are considered such as multi-puff, trajectory, 
single plume, and straightline gaussian models. Use of dry 
deposition velocities and wash-out coefficients. In case 
of an accident use of real-time models with actual site 
data. 

*No nuclear power programme. 
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Answers to question B3 

Answers to question B3 about the exposure pathways considered in emergency 
planning appear to be quite uniform throughout all the countries. All the 
countries consider inhalation and external exposure from the cloud in the 
early phase, and external exposure from ground deposition. Ingestion of 
contaminated water and foodstuffs is also considered by all countries, but the 
time over which external exposure from ground deposition and ingestion doses 
from contaminated foodstuffs are considered is not clearly defined. 
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Answers to question B4 are given in table B4 

Table B4 - Criteria for the Triggering of Countermeasures 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

France 

F.R. of Germany 

Greece* 

Iceland* 

Ireland* 

Italy 

Japan 

Luxembourg* 

The triggering of countermeasures is based on the 
assessment of projected doses or measured environmental 
activity levels, depending on circumstances. 

The triggering of countermeasures is based on the 
assessment of projected doses. 

The triggering of countermeasures is based on assessment of 
projected doses, but derived intervention levels are being 
developed for foodstuffs. 

The triggering of countermeasures is based on the measured 
external gamma dose (equal to one year's natural background 
dose). 

In the early and intermediate phase the triggering of 
countermeasures is based on projected doses, compared in 
some cases to intervention levels. In the late phase 
intervention levels for sheltering and foodstuffs control, 
based on ICRP 40 dose levels, vould be applied on a 
case-by-case basis. 

The triggering of countermeasures is based on projected 
doses or exceeding of intervention levels, depending on the 
time phase of the accident. 

The triggering of countermeasures is based on projected 
doses. 

The triggering of countermeasures is essentially based on 
pre-established intervention levels. 

The triggering of countermeasures is based on projected 
doses and pre-established derived intervention levels. 

The triggering of countermeasures is based on projected 
doses and comparison with intervention levels. 

The triggering of countermeasures is based on projected 
doses and exceeding of derived intervention levels. 

The triggering of countermeasures is based on projected 
doses and exceeding of pre-established intervention levels. 

Projected doses and the use of intervention levels would 
trigger countermeasures 
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Netherlands Projected doses and the use of intervention levels would 
trigger countermeasures. 

Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

Turkey* 

United 
Kingdom 

United 
States 

Projected doses and measurements in the environment would 
trigger countermeasures. 

In the early phase the type of accident and projected doses 
will determine what countermeasures will be applied. After 
the release has started, measured values and derived 
intervention levels will be used. 

Projected doses as compared with derived intervention 
levels would trigger countermeasures, taking into account 
the status and the probable progression of the accident. 

Countermeasures against plume exposure would be taken on 
the basis of the status of the plant, while environmental 
measurements would lead to countermeasures for reducing 
exposure from the ground and from ingestion of foodstuffs. 

UK sites: the triggering of countermeasures is based on 
projected doses based on off-site measurements and 
comparison with intervention levels and derived 
intervention levels respectively. The state of the plant 
would also be a relevant factor in taking decisions. 

For outside UK accidents: countermeasures would be 
triggered on the basis of levels of activity in water, 
foodstuffs or other environmental media, as compared with 
derived intervention levels. 

Early actions would be taken on the basis of projected doses 
and considerations on the type of accident which has 
occurred. Relocation would also be considered on the basis 
of projected doses. 

Any actions concerning the control of the food chains would 
be based on derived intervention levels in foodstuffs or on 
pasture. 

*No nuclear power programme. 
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B5 - The answers to question B5, including some explanations on the 
rationale behind the distances adopted, are given in table B5. In the 
figure following table 5 are shown briefly the distances up to which 
the evacuation, sheltering and thyroid blocking are planned for in 
detail. The figure applies only to countries with a nuclear power 
programme. In interpreting the information given related to this 
question it is essential to note the following: 

The distances up to which the main countermeasures are planned for in 
detail are usually referred to as emergency planning zones and are established 
to facilitate emergency planning in the vicinity of nuclear installations. 

Emergency planning zones are often defined for two exposure pathways 

{9}: 

- the short term "plume exposure pathway", and 
the longer term "ingestion pathway". 

The choice of the size of the emergency planning zones represents a judgement 
on the extent of detailed planning which must be performed to assure that 
prompt and effective actions can be taken to protect the public. These 
judgements include such aspects as consideration of the probability of severe 
accidents, possibilities of carrying out countermeasures, as well as 
considerations regarding the society's preparedness as a whole to cope with 
all types of accidental situations. 

Emergency planning zones have to be seen as areas which might be 
affected most seriously in an emergency situation in that particular 
installation and where fast actions, such as sheltering, thyroid blocking and 
evacuation might be required at very short notice. Countermeasures might also 
be needed outside these zones, depending on the seriousness of the accident, 
weather conditions etc., which is possible, but generally with a "reduced 
efficiency" in the sense that more time is normally required for such actions. 
Therefore, the various actions being underway in the Member countries 
concerning accident management on-site aimed at preventing environmental 
releases, or at least prolonging the time to release, are of paramount 
importance for the protection of people around the sites. 
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Table B5 - Distances up to which are the Main 
Countermeasures Planned for 

(The information below has to be seen in connection with the information 
given in Table Bl and the notes to that Table) 

Country 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

Distance 

Evacuation, sheltering, thyroid blocking: 10 km. 
Food control: whole country. Other countermeasures: not specified. 

Evacuation, sheltering, thyroid blocking: 10 km. 
Relocation, food control and decontamination: 50 km. 

Sheltering: 70 km. 
Food control: whole country. 

Evacuation, thyroid blocking, relocation, access control: 20 km. 
Sheltering, food control: 100 km. 

Comments: 
Zone I extends to about 20 km distance from the plant, adapted to 
municipal administrative divisions. In this zone, preparedness 
must include: 

- fast notification of the population; 
- sealing off the accident area, and controlling traffic; 
- main protective action is sheltering, but temporary evacuation 
and distribution of stable iodine is also taken into account. 

Zone II covers the area between 20-100 km distance from the power 
plant, adapted to municipal administrative division. It is 
reasoned that analyses of so called severe reactor accidents show 
that a sheltered person in this zone can under hardly any 
circumstances be expected to receive a radiation dose leading to 
acute effects. In other words, the protective action in this 
zone reflects principles (b) and (c) of ICRP 40: 

- The protective action is staying indoors. 
Temporary evacuation would be considered only in special cases 
when the benefits are obvious and evacuation plans could easily 
be carried out. 

- Good preparedness is required for dose-rate measurements and 
applying the results to decisions about protective action. 
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On one h^nd, these criteria take into account the possibility 
of a severe reactor accident, in which the consequences of the 
design basis accidents could be exceeded even far from the 
plant. On the other hand, the requirements have to be seen 
from the point of view of society's preparedness as a whole, 
and the investments adjusted to finite resources. 

France Evacuation: 5 km. 
Sheltering: 10km. 

Comments: 
The distances given above refer to the short-term situations 
(12-24 hours); if the situation requires, the measures can be 
extended to farther distances (see also notes to table Bl where 
explanations on the rationale are giver). 

Thyroid blocking agents will be used if considered necessary. 

Research programmes are going on to determine the feasibility of 
countermeasures for reducing or avoiding the contamination of 
soils and crops and the feasibility of decontamination techniques 
for urban or inhabited areas. 

F.R. of Central zone: up to 2 km 
Germany Middle zone: up to 10 km 

Outer zone: up to 25 km 

All the main countermeasures are planned for in the central zone 
and sectorial in the middle zone. In the outer zone, only 
measurements are planned for, which does not exclude that, if 
necessary, sheltering and other countermeasures can be 
implemented. 

Greece* Food control: whole country. The need of other countermeasures, 
although not excluded, is considered highly improbable taking 
into account the current location of nuclear power plants in 
regard to the Greek territory. 

Iceland* Food control: whole country. 

Ireland* No predetermined distances. 

Italy National plan: 
In the national plan for a nuclear power plant in Italy, a 360° 
evacuation zone of 5 km, with a subsequent 45° sector of 10 km in 
the wind direction would be established, sheltering over 20 km. 
Thyroid blocking is considered for the same area where sheltering 
is carried out. Food control and in general radiological 
monitoring would be carried out for large areas (more than 100 km 
from the site, if necessary). 
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Local emergency plans: 

Evacuation: 2-3 km; 
Sheltering, thyroid blocking, relocation: 5 km; 
Traffic control: 10-20 km; 
Food control: 40 km. 

Japan 

Comments: 
For the national plan the rationale for taking the decision of 
evacuating is to avoid reaching within some hours the lover level 
of ICRP 40 recommendations for whole body dose and in the near 
zone (5 km) the evacuation vill be on the whole 360° in order to 
avoid an undesirable situation if the wind direction should shift 
abruptly. As a precautionary measure and to avoid undue 
exposures in all the area in the vind direction, sheltering up to 
20 km will be advised. In the local emergency plans the 
rationale for evacuation is just to act as a precautionary 
measure and to limit exposure to the public. 

Evacuation, sheltering, thyroid blocking: 8-10 km. 
Relocation: not specified. 
Food control: depends on contamination levels. 

Comments: 
For emergency planning, the Nuclear Safety Commission proposed 
the specified zone of about 8 to 10 km radius from the nuclear 
power plant as the emergency planning zone after reviewing the 
results of PRA, such as WASH-1400, and set up the recommended 
projected dose levels for initiation of the protective action to 
mitigate the dose of the public in case of large scale release of 
radioactive materials {30}. 

Luxembourg* All countermeasures: 25 km. 

Netherlands No predetermined distances. 

Norway* 

Portugal* 

Spain 

Food control: whole country. 

Evacuation: 5 km. 
Sheltering, thyroid blocking, relocation, 
decontamination, traffic control: 10 km. 
Food control: 30 km. 

Comments: 

Zone I, up to 10 km, is divided into 
. Subzone 1A up to 3 km (general evacuation) 
. Subzone IB up to S kr (partial evacuation) 
. Subzone 1C up to 10 km (other protective measures). 

Zone II, up to 30 km, concerns longer term measures, such as food 
control. 
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Sweden Evacuation, sheltering, thyroid blocking: 12-15 km. 
Relocation and other countermeasures: not defined. 

Comments: 
In the report entitled "More Effective Emergency Planning", 
published in 1979/80 {33}, the National Institute of Radiation 
Protection presented a number of proposals for improvements for 
emergency planning in the event of nuclear accidents. These 
proposals were reflected in the Government Bill 1980/81:90, which 
sets forth the basic orientation of emergency preparedness. The 
fundamental principle is that improved emergency planning should 
make it possible to cope with both small and large accidents. 

The improved emergency planning involves essentially the 
following {33}: 

- A continuously functioning staff emergency plan to be 
introduced at nuclear power plants and in the responsible 
agencies and bodies in order to provide key personnel on a 
24-hour basis. 

- An expanded training programme for relevant staff categories. 

- A prompt area monitoring organisation to be set up in order to 
be able to make radiation measurements over large areas. 

- Telecommunication links are enforced between responsible 
authorities and agencies. For example, the national defence 
telecommunication system, which has an overcapacity in 
peacetime, will be used in the event of a nuclear accident. 

Zone Division 

Larger areas than before 1981 are now affected by the emergency 
planning. The entire emergency planning area around the nuclear 
power plant is divided into different zones with special 
emergency planning. The central alert zone extends to 5-10 km 
from the nuclear plant, the emergency planning zone 12-15 km from 
the plant, and the radiation measurements zone to around 50 km 
from the plant. In the central alert zone a permanent system 
with sirens for outdoor alarms has been introduced. The 
following apply to the emergency planning zone: it shall be 
possible to alert the population both indoors and outdoors 
(indoors by a special telephone signal); detailed plans must be 
available for evacuating the population; and iodine tablets must 
have been distributed to households in advance, together with 
preliminary information. In the emergency planning zone there is 
also a network of permanent measurement stations, each equipped 
with 2 thermoluminescence dosimeters and 2 pen dosimeters. In 
the radiation measurement zone there are various measurement 
courses for mobile patrols based at the fire stations in the 
area. Each fireman is, in this case, equipped vith dose-rate 
instruments and personal protective equipment (protective mask, 
personal dosimeter, and iodine tablets). Additionally, some of 
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the firemen groups are equipped with air sampling devices. The 
samples are evaluated at special laboratories designated in 
advance. 

In the above-mentioned report "More Effective Emergency Planning" 
some of the technical rationales for extending the areas of the 
emergency planning zones are mentioned. One such rationale is 
the decision to include severe accidents as a basis for emergency 
planning. However, it is also stated that in very unfavourable 
circumstances, in a situation with very large release factors 
(PWR1, PWR2, BWR1, BWR2 according to WASH-1400 terminology) one 
would possibly have acute health effects up to several tens of 
kilometers from the damaged reactor. This assumes, according to 
the report, that a person stays in the highly contaminated area 
for more than 24 hours. It is also stated that an extension of 
the zones means mainly a need for education and training of a 
large number of people, who have to take part in the protective 
actions as well as resources for information and advice to the 
population within the proposed areas. See also notes to table Bl 
concerning the measures taken to reduce the source term in case 
of a severe accident. 

Switzerland 0-7 km: Sheltering, probably evacuation, thyroid blocking, 
decontamination. 

7-20 km: Sheltering. 

Comments: 
Emergency Planning Zones: The emergency planning zones of 20 km 
for sheltering and 7 km for thyroid control and evacuation are 
based on the reference source-term, see note to table Bl. The 
rationale behind the choice of the above emergency planning zones 
is as follows: 

- Sheltering: Sheltering is the primary countermeasure considered 
in the early phase of a nuclear accident. A fast alarm system 
is installed around each nuclear power plant up to a distance 
of 20 km. Outside this emergency planning zone of 20 km, no 
acute health effects are expected to occur under any weather 
conditions. 

- Thyroid Control: Distribution of iodine tablets in the early 
phase of an accident is necessary if the projected thyroid dose 
exceeds 0.3 Sv (30 rem). Assuming the reference source-term 
and unfavourable weather conditions (stable weather with low 
wind speed), a corresponding maximum distance of about 7 km is 
calculated. It is assumed that people remain in their shelters 
during the passage of the plume. 

- Evacuation: Evacuation in the intermediate phase of an accident 
(after plume passage) is considered if the projected external 
groundshine dose, without countermeasures and integrated over 
the next 3 months, exceeds 0.25 Sv (25 rem). Unfavourable 
weather conditions (heavy rainfall) also lead to a maximum 
distance of about 7 km. 
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Turkey* 

United Kingdom Detailed planning zone: Out to 3.5 km with actual distances 
varying according to reactor type. Beyond 3.5 km, existing 
emergency arrangements for civil emergencies apply. 
Food control: 40 km, but can be extended to whole country. 
Other countermeasures: no particular distance established. 

Comments: 
The arrangements for action in the event of a nuclear accident 
within the UK are under review. They are the responsibility of 
the Health and Safety Executive (HSE), of which the HM Nuclear 
Installations Inspectorate is a part, and the Department of 
Energy (for England and Wales) and Scotland (for Scotland). As 
a part of these arrangements all nuclear licensed sites have to 
have an emergency plan which covers the site and local 
arrangements and which must have an approval from the Nil under 
the terms of the conditions attached to the licence. Other, 
non-licensed, nuclear sites, e.g. those of the UKAEA, and sites 
containing a sufficiently large inventory of radioactive 
materials must prepare a contingency plan to the satisfaction 
of the HSE as part of the requirements of the Ionising 
Radiations Regulations, 1985. 

United Evacuation, sheltering: 16 km. 
States Relocation, decontamination: not defined. 

Food control: 80 km. 

Comments: 
The size (about 10 miles radius) of the plume exposure 
emergency planning zone (EPZ) was based primarily on the 
following considerations: 

a. Projected doses from the traditional design basis accidents 
would not exceed Protective Action Guide levels (see below) 
outside the zone. 

b. Projected doies from most core melt sequences would not 
exceed Protective Action Guide levels outside the zone. 

c. For the worst core melt sequences, immediate life threatening 
dores would generally not occur outside the zone. 

d. Detailed planning within 16 km would provide a substantial 
base for expansion of response efforts in the event that this 
proved necessary. 

It was concluded that it would be unlikely that any protective 
actions for the plume exposure pathway would be required beyond 
the plume exposure EPZ. Also, the plume exposure EPZ is of 
sufficient size for actions within this zone to provide for 
substantial reduction in early severe health effects (injuries or 
deaths) in the event of a worst casj core melt accident. 
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The size of the ingestion exposure EPZ (about 80 km in radius, 
which also includes the 16 km radius plume exposure EPZ) was 
selected because: 

a. The downwind range within which contamination will generally 
not exceed the Protective Action Guides is limited to about 
80 km from a power plant because of wind shifts during the 
release and travel periods. 

b. There may be conversion of atmospheric iodine (i.e., iodine 
suspended in the atmosphere for long time periods) to 
chemical forms which do not readily enter the ingestion 
pathway. 

c. Much of any particulate material in a radioactive plume would 
have been deposited on the ground within about 80 km from the 
facility; and 

d. The likelihood of exceeding ingestion pathway Protective 
Action Guide levels at 80 km is comparable to the likelihood 
of exceeding plume exposure pathway Protective Action Guide 
levels at 16 km . 

The Protective Action Guide levels for the plume exposure pathway 
are expressed as a range of 10 to 50 mSv whole body dose and 50 
to 250 mSv thyroid dose to individuals in the population {32}. 

power programme. 
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Table B6 - Primary Intervention Levels 

Notes to this table are given below. 
The intervention levels recommended by the ICRP are given in table B7 

Country Evacuation Sheltering 

{mSv} {mSv} 

!Thyroid blocking 
(Thyroid dose) 

{mSv} 

Food Control 
(Mainly for 
the first 
year follow
ing an 
accident 

{mSv} 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

France 

Greece* 

Iceland* 

Ireland* 

Italy 

Japan 

! 
! 150-500 
1(1000-3000 mSv 
!to child 
thyroid 

5-15 

I I 
f ICRP 40 levels 

100 

! 
F.R. of Germany ! 

i 

1 mSv from 
the cloud 

ICRP-40-levels 

250 

! ! 
I !ICRP-40-levels 
! ! 
! !ICRP-40-levels 

250 
! 
! 
! 100 
! (50-100 mSv 
!to children, 
! pregnant 
1 women) 
! 

! 
! 5 

ICRP-40-levels 
proposed 

! 50-100 
!(10-50mSv to 
[children,preg-
! nant women) 
! 
! 

50 

250 
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Table B6 .ont'd 

Country 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

Turkey* 

United Kingdon 

United States 

Evacuation 

{mSv} 

100-500 

-

-

100 
(25 mSv to 
critical 
groups) 

250 

-

100 
(300 mSv to 

single organs 
1000 raSv to 
the skin 

50 mSv and 
above 

Sheltering 

{mSv} 

5-25 
i 

-

-

5 

! 10 

! 

5 
(50 mSv to 

single organs 

10-50 

!Thyroid blocking : 
! (Thyroid dose) 

! {«Sv} 

! 

! 
t 

! 
! 

i 
! 

1 

! 
! 
! 
! 
t 
i 
i 

! 
! 
! 

50-250 

-

-

-

50 

300 

-

50 

-

Food Control 
(Hainly for 
the first 
year follow
ing an 
accident 

{•Sv} 

-

-

-

-

5 

5 

! 

! 5 

' 

*No nuclear power programme. 
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Notes to Table B6 

1) The primary intervention levels are specified in terms of dose to 
individuals projected over a given period of time, and, if exceeded or 
predicted to be exceeded in the event of an accident, may require the 
application of a given protective measure. 

The concentration or time integrated activity of a given radionuclide 
in a given environmental medium or food, which, on the basis of 
specific assumptions on transfer to individuals of a reference group, 
corresponds to the relevant primary intervention level, is usually 
referred to as derived intervention level. 

The problem of achieving a better harmonisation internationally of the 
derived intervention levels for food-stuffs is not discussed in this 
report, because it is the subject of work in other fora, for example 
within the NEA Group of Experts on Intervention Levels for Nuclear 
Emergencies {34}. 

Australia* 

Austria* 

Belgium 

Canada 

Revision of intervention levels is under consideration. 

The adoption of intervention levels, as recommended 
internationally, is being considered. 

The primary intervention levels vary depending on the 
province. Currently, under review by federal authorities. 
Derived intervention levels being derived for foodstuffs. 

Denmark* The possibility for food control in the country and at the 
frontiers (import) has been extended considerably. See also 
the comment for Sweden. 

Finlard The Chernobyl accident stressed the usefulness of derived 
intervention levels, agreed upon internationally. See also 
the comment for Sweden. 

France No change. Decisions on countermeasures are taken 
considering the principles developed by the ICRP in its 
Publication No. 40 as well as the recommendations defined in 
July 1982 by the CEC under the article 31 of the Euratorn 
treaty in relation to the specific situation and site 
conditions. 
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F.R. of Germany 

Greece* 

Iceland* 

Ireland* 

Italy 

Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

Independently of Chernobyl there is a revision of 
intervention levels according to the recommendations of the 
CEC and ICRP in its publication 40. The problem of food 
control is also being considered in strict connection with 
CEC work on the subject. 

Hore preplanning of response and countermeasures is needed. 
See also the comment for Sweden. 

There is a proposed revision of intervention levels according 
to recommendations of the CEC and the ICRP in its publication 
40, that will be applied together with the National Plan. 

Thyroid blocking considered but the intervention level is not 
fixed. Derived intervention levels for foodstuffs are under 
consideration. A level for iodine-131 is however established. 

Intervention levels for various countermeasures will be 
established, including derived intervention levels for 
foodstuffs. 

Basically the ICRP-40 recommendations are followed. 100 mSv 
of effective dose equivalent and 600 mSv to single organs 
have been proposed as the upper individual dose levels for 
intervention. See also comment for Sweden. 

No change is expected in the criteria and standards adopted 
up to now. Nevertheless Spain will follow closely decisions 
taken in international organisations (particularly CEC). 

No change in the planning for Swedish facilities although the 
Chernobyl experience stressed the importance of intervention 
levels and derived intervention levels agreed upon 
internationally. However, as a consequence of the Chernobyl 
accident intervention levels will be introduced in the plans. 

After the Chernobyl accident, 5 mSv was decided as the 
primary intervention level for foodstuff in the first year 
and 1 mSv for subsequent years (Nordic Agreement). 
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Switzerland Iodine tablets vill be provided for the whole country; dose 
ranges of intervention levels will be implemented. 

Turkey* 

United Kingdom Chernobyl has not changed the way countermeasures are 
introduced in relation to overseas accidents. The 
intervention levels are under constant review. Controls of 
radioactive substances in foodstuffs will need to take 
account of the relevant CEC regulations. 

United States No change. 

*No nuclear power programme. 
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Table B7 - Intervention Levels for the Early and Intermediate Phases 

as Reco—ended by the ICRP in Publication 40 [1] 

Protective Measure Whole Body Dose Over 
the First Year 

(•Sv) 

Evacuation and relocation 50 - 500 

Sheltering 5 - 5 0 

Stable iodine administration 50 - 500 (thyroid dose) 

Control of foodstuffs 5 - 5 0 

52 



Summary reviev of the responses to section B of the questionnaire 

Bl As it vas indicated in section A, most countries have a basic national 
or standard plan for nuclear emergencies, derived from general or 
standardized assumptions. Therefore, not all countries indicate a 
given total release for planning purposes. When this is indicated it 
is generally expressed in terms of noble gases, iodine and cesiun, and 
other particulates. Few countries specify any further nuclides. The 
tine expected to elapse between accident beginning and initiation of 
release is generally indicated in the order of 1 to so«e 4 hours. 
Release duration is generally considered in the order of some hours, 
even if some countries consider longer times and others do not 
establish a given tine for the ternination of releases. 

B2 A very uniforn picture appears regarding neteorological conditions and 
transport nodels used. However, only a few countries seen to consider 
nodels for describing atmospheric transport for accidents happening 
beyond their borders. 

B3 As it could be expected, in the field of exposure pathways considered 
there is a high degree of uniformity in the practices of the various 
countries. 

B4 The majority of countries would use projected doses, deriving either 
from assumptions on the evolution of the accident or from measurements 
(or both) as compared with established intervention levels, for the 
triggering of countermeasures in the early phase. Countermeasures like 
relocation or the food chain control would be triggered mainly on the 
basis of measurements in the environment and comparison with derived 
intervention levels. 

B5 In the field of countermeasures there is a certain degree of 
non-uniformity among the various countries. It is probable that the 
variability of the distances up to which the various countermeasures 
are planned for reflects different assumptions on releases, but more 
likely other considerations such as the internal organisation and 
physical features of the countries and socio-economic/political factors 
also concur in determining the values of the distances. As it is 
understandable, evacuation, thyroid blocking and sheltering are planned 
for the early phase, while the other measures are planned for in the 
later phases of the evolution of an accident. Few countries have 
explicitly included decontamination of land or buildings within the 
planned countermeasures. 

B6 Primary intervention levels adopted by most countries are related to 
the basic philosophy of ICRP in its publication 40 and IAEA 
recommendations, even if differences exist among the values chosen by 
the countries on a specific countermeasure. 
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Many countries are revieving this subject in the light of the 
experiences of the Chernobyl accident and are developing intervention 
levels and derived intervention levels in close cooperation with the 
on-going work within international organisations. 
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3-3 Emergency Response Function and Organisation 

The question 

This section included only one question: 

CI Please describe the organisation of a typical emergency plan, 
including indication of organisations and authorities involved, 
description of their tasks and responsibilities. Attach schemes 
or organisational charts (central, regional and local levels, 
where relevant). 

The answers 

The answers are listed briefly in the following table. 

No detailed description will be given of the emergency response 
function and organisation in the different countries. To illustrate the 
complexity of emergency organisation in the sense of the number of authorities 
and people at different levels involved, some examples are given as annexes 
just to show how some countries have chosen to organise themselves. 
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Table Cl - Emergency Response Function 
and Organisation 

Australia* Australian Disaster Plan is applicable as required (36}. 

Austria* 

Belgium In its report dated October 24th, 1986, to the Parliament, the 
Belgian Government stated the elaboration of a "General 
Emergency Plan for Nuclear Risks" covering the whole country 
and based on the evaluation of the existing provincial 
emergency plans 

Canada Although extensive protective and safety systems are installed 
at nuclear pover facilities to minimise the chance of a major 
accident, the Province of Ontario has prepared a comprehensive 
plan to protect public health and safety in the event of a 
nuclear emergency. This plan is divided into several parts, 
comprising a master plan and subsidiary plans for each nuclear 
facility. How the plan is intended to work is outlined below. 

Initially, the nuclear facility notifies provincial and 
municipal authorities that an offsite emergency exists, and 
makes recommendations for protective measures to municipal 
authorities. The municipalities are authorised to declare an 
emergency, warn the public and take appropriate protective 
measures based on these recommendations. 

A Provincial Operations Centre (OpsCentre) is set up as soon 
as possible to take over operational control and direct 
activities, including the overall responsibility for 
disseminating information on the emergency through a 
Provincial Information Centre. 

Operations are carried out in tvo phases: 

Phase 1; The emergency phase in which urgent action may be 
necessary, initially by the municipality on the advice of the 
nuclear facility, and then by the Province. The OpsCentre 
receives a steady flow of information from the nuclear 
facility, meteorologists, reactor safety specialists and 
radiological survey teams. Based on such data, decisions are 
made on protective measures and communicated to the affected 
municipalities and the public. The measures are implemented 
by the municipalities with the assistance of police forces, 
social services personnel, and other municipal departments. 

Phase 2; The ingestion control and restoration phase. When 
the OpsCentre declares that the first phase has been 
completed, attention focuses on possible contamination of the 
food chain. Monitoring teams sample food and water supplies 
and, if necessary, measures are taken to restrict consumption. 
Meanwhile, efforts begin to restore conditions to normal in 
the affected area. 
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When appropriate, the Province will declare that the emergency 
has been terminated, and assessments will be made of property 
damage and losses, if any, for payment of compensation. 

This plan is schematically shown in Annex 2. 

The coordination of the federal response to a nuclear 
emergency requiring federal action or in fulfillment of a 
provincial request for assistance is the responsibility of the 
Minister of National Health and Welfare. This coordination 
will be effected by the Federal coordinator who is the 
Director, Bureau of Radiation and Hedical Devices. 

The Federal Nuclear Emergency Control Centre will operate 
under the authority of the Minister of National Health and 
Welfare. It will consist of a Control and Operations Group, a 
Technical Advisory Group and a Public Informstion Group. 

Control and Operation Group 

This group will have access to specialists and resources from 
all federal government departments and agencies. Their 
function is to control the deployment and application of 
federal resources. 

Technical Advisory Group 

This group will have access to technical experts from all 
federal departments and agencies. Their function is to supply 
information that will assist the Department of National Health 
and Welfare in determining health risks and protective 
measures. 

Public Information Group 

This group will coordinate the flow of information from the 
Federal Nuclear Emergency Control Centre to the media and the 
public. 

Denmark* 

Finland A scheme of the Finnish emergency response function and 
organisation is shovn in Annex 3 (35). 

France Refer to "Plan Particulier d'Intervention". In case of an 
accident, as well as for planning, the responsible authority 
at a local level is the Prefect of the Department in which the 
plant is located. The co-ordination at the national level is 
carried out by the Interministerial Nuclear Safety Committee. 
The organisation of public authorities for the event of a 
radiological incident or accident is briefly shown in Annex 4 
{35}. 

57 



F.R. of 
Germany 

Greece* 

Iceland* 

Ireland* 

Italy 

Reference is made to the "Basic recommendation for Disaster 
Control in the Environment of Nuclear Installations". 
Precautionary measures in the case of large scale 
contamination in the country will be taken under the 
responsibility of the Federal Government; the states remain 
responsible for disaster control. This is described in the 
"Federal Act on the Precautionary Protection of the Population 
against Radiation Protection" {25}. 

A 3-level scheme has been adopted, corresponding to 3 levels 
of emergency: normal (no emergency), alert (unusual event or 
notification from abroad) and general emergency. 

At normal level the Greek Atomic Energy Commission (GAEC) 
receives information from the national environmental 
radioactivity monitoring network and from foreign national and 
international organisations. These are expected to be the 
sources to trigger the alert level. 

At alert level a co-ordination group of the GAEC is activated 
in order to evaluate the incoming information and decide on 
further actions, which generally can be described as the 
continuation of the alert condition or triggering to the lower 
or higher level. During this level a number of specialised 
laboratories is included to provide additional environmental 
radioactivity information. 

At general emergency level a Governmental Commission, 
supported by a scientific expert commission, is activated. It 
receives generalised information and suggestions from the GAEC 
co-ordination group and decides on the type and the extent of 
any countermeasures. 

The Chernobyl experience has led to the inclusion of a number 
of specialised university laboratories in the emergency plan. 

The Civil Defence Authority and National Institute of 
Radiation Protection will act in case of a nuclear emergency. 
The Chernobyl experience indicates the need for more detailed 
planning with regard to the organisation. 

A National plan is under development. 

For local emergency plans, the Prefect of the concerned 
province, who is supported by an Emergency Committee (CE), is 
the main body responsible for emergency plan implementation. 
The CE is made up by all the concerned local authorities as: 
fire brigade, health service, agriculture inspectorate, army, 
police, etc. A Committee for Radiometric Co-ordination (RC) 
is charged by the Prefect to co-ordinate, within few hours 
after the accident, environmental radioactivity measurements 
and assessment. At national level technical advices and 
interventions are provided by the regulatory body (ENEA-DISP), 
both by its Emergency Co-ordination Centre (ECC), located in 
Rome, and by its experts charged to reach the emergency area 
with suitable radiometric support as soon as possible (few 
hours). Changes are discussed in reference {38}. 
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Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

The national plan assumes that local emergency plans are the 
first level that will react in case of an emergency. If the 
situation exceeds local level capabilities (or the plant 
symptoms indicate that this could be the case) a coordination 
of all interventions at a central level, by the Ministry of 
Civil Defence will be carried out. In Annex 5 is shown a 
scheme of the proposed national plan. 

A scheme of the Japanese emergency response system is shown in 
Annex 6. No modification is considered as a consequence of 
the Chernobyl accident. 

A national plan is under development. 

The Emergency Rescue Service in Norway is organised in a 
two-step organisation with two Rescue Coordination Centres. 
One covering the southern part of Norway up to 65° north and 
with the location at Stavanger. The other, covering the 
northern part of Norway and Svalbard, etc., with its location 
at Bodo. An organisational chart for the service is shown in 
Annex 7. As can be seen, this plan has a two-stage 
coordination establishment with the two coordination centres. 
These Rescue Coordination Centres have 55 Rescue Subcentres 
located all over the country and 16 Subcenters at airports 
which can act under acute circumstances until the Rescue 
Coordination Centre or Rescue Subcentres can take over the 
operation. 

The nuclear emergency planning in Norway is one of the 
responsibilities of the national radiation protection 
authority represented by the National Institute of Radiation 
Hygiene. This is one of several specialised authorities which 
are a part of the Health Service in the country. More details 
are found in Reference {37}. 

As a consequence of the Chernobyl accident a temporary 
governmental body has been set up. A final decision regarding 
the future organisation has not yet been taken. 

A Commission for Nuclear Emergencies has been proposed under 
the national organisation. 

A scheme of the Spanish emergency function and organisation is 
shown in Annex 8. 

The emergency organisation is being revised in the light of 
the Chernobyl accident. Some proposed changes are described 
in {31}. 

The National Institute of Radiation Protection together with 
other national authorities has the responsibility of giving 
advice concerning "radiological" questions to the local 
authorities in the case of an accident. The overall 
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Switzerland 

Turkey* 

United 
Kingdom 

coordination in the country of the preparedness for nuclear 
power reactor accidents with the preparedness for other types 
of emergencies is, from 1st July 1986, the task for the 
newborn agency, the National Emergency Management Agency. 
Further details are given in {35}. 

Reference is made to the Emergency Response Concept Paper from 
1977, which is still valid (NRC Translation 375, Emergency 
Planning for the Vicinity of Nuclear Pover Plants) and to the 
new Ordinance for the National Emergency Organisation from 
1987. A nev Emergency Response Concept Paper, based on the 
reference source-term for emergency planning, is in 
preparation. The national emergency organisation is briefly 
described in Annex 9. 

A Committee was set up to review the emergency response to the 
Chernobyl accident. 

A Nev Nuclear Incident Response Plan for overseas incidents has 
been developed and is described in reference {26}. It 
involves a national monitoring system, a central database 
facility, a technical co-ordination group and arrangements for 
a rapid exchange of information. The proposed form of 
National Response Plan Systems for overseas nuclear accidents 
is shovn in Annex 10. 

United 
States 

For UK accidents, operators have to develop a detailed 
emergency plan covering both the site and the area around it. 
The plan is developed in discussion with local authorities and 
emergency services. The area of the site emergency planning 
and the extendability beyond the detailed planning zone, 
together with the links with central government are at present 
under rev'»w. 

The Health and Safety Executive publishes a booklet on 
emergency plans for civil nuclear installations, which is at 
present being revised. The present plan for UK accidents is 
shovn in Annex 11. 

Reference is made to the Federal Register Vol. 50, 1985 {39}, 
which describes the organisation in detail. The Federal 
Radiological Emergency Plan (FRERP) is being revised to 
incorporate lessons learnt from Chernobyl and to make it 
applicable to transboundary accidents. 

Some proposed changes are described in {27}. 

•No nuclear pover programme. 
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Summary review of the response to section C of the questionnaire 

In general it can be concluded from the answers that there are several 
organisations on a national as veil as local levels responsible for organising 
and executing the off-site components of the planning and preparedness for 
radiological emergencies. Some countries have included in their emergency 
plans also power plants in other countries, located close to their borders. 
The basis for these plans seems to be laid dovn in formal agreements between 
the countries concerned. 

The Chernobyl experience has explicitly shown that flexible planning 
and preparedness is extremely important and can greatly assist in mitigating 
the effects of an accident. Consequently, many Member countries are at 
present re-evaluating their responses to the Chernobyl accident. The 
emergency preparedness will be improved and the planning for nuclear 
emergencies in many countries will be extended to cover the whole of the 
country, considering particularly monitoring, assessment and the establishment 
of systems for collection of data and dissemination of information. 
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3.4 Protective Measures 

The questions 

This section included four detailed questions concerning the criteria 
for implementing planned protective measures and the extension (distance and 
number of people) for vhich the various countermeasures have been planned for. 

D.l) Up to what degree of detail is the implementation of each 
countermeasure (Evacuation, sheltering, thyroid blocking, relocation, 
food control, others), planned for? In particular, are the public 
authorities expected directly to implement the countermeasure, or to 
what degree is it left to individuals to implement countermeasures? 

D.2) Are the countermeasures started automatically (based on accident 
analysis and information on plant conditions), or are they based on 
radiological measurements and dose projections made at the moment? 

D.3) Indicate typical ranges (no. of persons involved, minimum-maximum) of 
population size interested by the planned countermeasures (evacuation, 
sheltering, thyroid blocking, relocation, food control, other). Does 
the countermeasure include consideration of requirements for transport 
of people and livestock and personal decontamination? Does this 
include consideration of requirements for alternative food supplies? 

D.A) Are the necessary resources expected to be provided for locally or from 
far away areas? 

The answers 

The answers are given in the following tables. 
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Table Dl - The Degree of Implementation 
of Countermeasures 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

France 

F.R. of Germany 

Greece* 

Iceland* 

Ireland* 

Italy 

All countermeasures are decided by State authorities with 
advice of national experts. 

All countermeasures are implemented by decisions o* the 
public authorities. 

Countermeasures are implemented by decision of the public 
authorities. In some cases have stable iodine pills been 
predistributed, but ara to be taken only after official 
notification. 

Evacuation, relocation and access control will be carried out 
by public authorities. Iodine tablets would be distributed 
by health centres along a preplanned scheme. Sheltering is 
also preplanned. The regulatory body (STUK) will give advice 
on food control according to radiological measurements. 

The countermeasures are decided by local authorities with the 
advice of national experts. 

All countermeasures are implemented by public authorities. 
In the case of evacuation it is considered that about 60% of 
the people will leave the area in private cars. Sheltering 
will be recommended by authorities and left to individuals to 
be implemented. 

Sheltering, if implemented, is recommended by authorities and 
left to individuals and public authorities to be implemented. 

Food control is based on sampling by regional authorities (51 
regions) and measurements by specialised laboratories (8) 
according to a pre-established plan. 

Contamination control/decontamination of persons, etc., 
arriving from the accident country/area is made by 
specialised mobile teams. 

Planning is based on ICRP-40 recommendations. Public 
authorities and individuals, in case of sheltering, are 
expected to implement countermeasures as decided. 

All countermeasures are implemented by national authoriies. 

All countermeasures are undertaken or initiated on advice by 
public authorities, which also implement the countermeasures, 
except sheltering where it is expected that individuals will 
follow instructions. 
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Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sveden 

Switzerland 

Turkey* 

United Kingdom 

United States 

A prefectual emergency response headquarters headed by a 
governor determines necessary measures based on the advice by 
the central Government, as veil as instruct mayors, town 
managers and village headmen to take the countermeasures in 
an area to be affected by the nuclear emergency. 

All countermeasures are implemented by public authorities. 

The countermeasures are taken within the emergency plan of 
the municipality. 

Decisions on countermeasures will to a large extent be taken 
by the National Institute of Radiation Hygiene in the 
function of advisor to the Search and Rescue Service that 
direct any actions. 

For evacuation, relocation and traffic control, public 
authorities are directly responsible for their 
implementation. The other countermeasures are implemented by 
the population with the concurrence of public authorities. 

Evacuation is preplanned and carried out by public 
authorities in the emergency planning zones within which 
stable iodine tablets are predistributed to households, 
schools, etc. The public authorities prescribe and give 
advice regarding sheltering, use of foodstuff, etc. 

All countermeasures are implemented by public authorities. 

Some countermeasures are to be carried out by police and 
local authorities or emergency services. Detailed plans for 
food control are drawn up and executed by central government 
although local authorities may become involved in the 
enforcement of any controls. For the water supply, controls 
are executed by the Water Authority on the basis of advice 
supplied by the Department of the Environment. The 
Department of Energy are currently meeting these bodies 
around each site to establish the degree of detail in each 
plan and their extendability beyond the immediate evacuation 
zone is under review. 

All countermeasures are implemented by State/local 
authorities, even if a certain amount of individual 
initiative is expected to take place. 

*No nuclear power programme. 
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Table D2 - The Implementation of Counteraeasures 

Australia* All countermeasures are expected to be based on radiological 
measurements. 

Austria* 

Belgium 

Canada 

Denmark.* 

Finland 

France 

F.R. of Germany 

Greece* 

Iceland* 

Ireland* 

Italy 

All countermeasures are expected to be based on radiological 
measurements. 

All countermeasures are expected to be based on radiological 
measurements. 

Sheltering would be automatically triggered; all other 
countermeasures would be based on radiological monitoring 
results. 

Evacuation, sheltering, thyroid blocking together with 
evacuation, are considered possibly triggered automatically. 
All other countermeasures would be based on the results of 
measurements. 

The countermeasures will be decided by local authorities with 
the advice of national experts, taking into account, as 
appropriate, accident analysis interaction on plant 
conditions and dose projections. After the release, 
measurements in the environment will be made and are used for 
decision making. 

Evacuation, sheltering and thyroid blocking are triggered 
automatically in case of the most severe accidents; all other 
countermeasures would be based on measurements. 

Countermeasurements, sheltering and food control are in 
general expected to be based on radiological measurements. 
However, food control will partly be triggered automatically. 

This plan has to be seen against the current location of the 
nearest nuclear power plant from the Greek border (250 km) 
and could be revised if this situation changes in the future. 

Only food control would be automatically triggered; all other 
countermeasures would be based on radiological measurements. 

Countermeasures would be based on radiological assessment. 

For local emergency plans, sheltering within a 2 km radius is 
triggered automatically; all other countermeasures would be 
based on measurements. 

In the national plan, evacuation, as specified in notes to 
table B5, and sheltering will be carried out automatically. 
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Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

Turkey* 

United Kingdom 

United States 

All countermeasures will be based on radiological 
measurements and dose projections. In addition to that the 
situation at the damaged plant will be taken into account. 

All countermeasures vould be based on radiological 
measurements. 

Food control is automatically carried out in case an accident 
has taken place. Other countermeasures are based on 
measurements. 

Evacuation, sheltering, thyroid blocking and access control 
vould be automatically triggered in case of a Category IV 
accident and on the basis of dose projections in case if a 
Category II or III accident. Categories II, III and IV refer 
to alert, site emergency and general emergency conditions 
(see also table G.2). Relocation and food control would 
start on the basis of the results of radiological 
measurements. 

Sheltering and thyroid blocking vould be automatically 
triggered in the emergency planning zones; all other actions 
vould await results of radiological measurements. 

Sheltering is triggered automatically on the basis of the 
plant status; all other countermeasures are based on 
measurements. 

All countermeasures are expected to be based on radiological 
measurements, and the state of the nuclear plant. 

Evacuation and sheltering vould be automatically triggered; 
other countermeasures vould be based on results of 
measurements. 

*No nuclear pover programme. 
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Table D3 - D4 - Information Concerning the Number of People 
Involved in Countermeasures and Resources for 

Carrying out the Measures 

Australia* 

Austria* 

Belgium 

Canada 

Vithin the 10 km emergency planning zones the-e are from 
18 000 up to more than 100 000 persons. 

Canadian reactors are sited in both remote and densely 
populated areas. Therefore, the numbers involved could range 
from a very fev to hundreds of thousands. Resources can be 
obtained from other municipalities and from the province. If 
necessary, the entire country could be called on to supply 
resources. 

Denmark* 

Finland 

The range of the number of persons that could be affected by 
the sheltering is 50 000 to 2 000 000. All necessary 
resources are expected to be provided for locally. 

Evacuation could involve 10 to 10 000 persons; all other 
countermeasures cou"1-1 involve any number from 10 to 100 000 
individuals. The necessary resources are expected to be 
provided for mainly locally. However, reception of evacuated 
and relocated persons could also involve relatively far away 
areas. 

France The number of individuals involved in an evacuation or 
sheltering is site dependant, typically in the order of 
5,000 people within 5 km and about 50,000 people vithin 
10 km. Depending on meteorological conditions (wind 
velocity, atmospheric stability, diffusion classes), the 
countermeasures could be applied in sectors vith a variable 
angle from 45° to 360°, if necessary. 

F.R. of Germany Countermeasures could involve from 10.000 to 100.000 persons. 
Resources can be provided for locally and regionally. 

Greece* 

Iceland* 

Ireland* 

Food control with regard to the whole population. 

Food control with regard to the whole country (240 000 
persons). 

Italy For local emergency plans, evacuation could involve about 
1.000 individuals; all other countermeasures from 5 000 to 
10.000 persons. Most of the resources are expected to be 
provided for by local authorities or to be anyhow available 
at the local (20 km) level. Some support or specialized 
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Japan 

Netherlands 

Norway* 

resources may be supplied by faraway areas. 
In the national plan, evacuation could involve some 100 000 
persons; countermeasuros in general (excluding food control) 
could involve about 1 000 000 persons. 

The population within the emergency planning zone is about 
10 000 to 200 000. Basically, all necessary resources are 
expected to be provided for locally but also "far away 
resources" will be considered. 

Luxembourg* The countermeasures needed are executed possibly with the 
assistance of neighbouring countries. Major parts of the 
Luxembourg population can be affected. The resources will be 
national and could even be international. 

Food control, with regard to the whole population, i.e. about 
4 000 000. 

Portugal* 

Spain 

Sweden 

Switzerland 

Turkey* 

United Kingdom 

United States 

Evacuation is planned for about 1 500-3 000 persons. Other 
countermeasures concern approximately 10 000-20 000 persons. 
Food control would concern about 100 000 persons. 

Evacuation and iodine tablets are preplanned for at least 
70 000 persons on four sites up to a distance of about 
12-15 kin. The necessary resources for transportation would 
be provided for locally and from other far away areas. 

Evacuation and thyroid blocking could involve from 1 000 to 
30 000 individuals; sheltering for 50 000 to 500 000 persons. 
Control of food would be extended to the whole country 
(6 000 000 people). The necessary resources are to be 
provided nationally. 

The number of persons is not indicated; site operator*! and 
the police keep details which are updated regularly. The 
necessary resources for UK site accidents are provided for 
locally but some analytical services, and co-ordination by 
government will be central. There are also plans to use 
resources from unaffected sites if necessary. 

For overseas accidents resources are organized centrally with 
local monitoring stations. 

Countermeasures could involve a range of a few thousand to 
hundreds of thousands individuals. Food control could 
involve up to 10 000 000 individuals. Most of the required 
resources are expected to be provided for locally. 

*No nuclear power programme. 
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Summary review of the responses to section D of the questionnaire 

Host countries assign to public authorities the responsibility for 
implementing protective measures, especially in the case of evacuation, 
relocation, and traffic control. In the case of evacuation some of the 
countries base their plans and allocate resources consequently on the 
assumption that a portion of the population will leave the area by 
their own means. In the case of thyroid blocking agents, some 
countries leave it to individuals, who have been previously issued the 
compound, to take it, even if normally it is expected that they will 
follow the public authorities' directions; other countries have plans 
for officials to distribute the compound, while some other countries 
would administer them in health-care centres or at rallying points. 

It is generally foreseen that local authorities will be in charge of 
the implementation of protective measures, with the possible support 
from central authorities. 

Food control on a wide basis is generally assigned to central bodies. 
However, in some countries local authorities are responsible for the 
food control. 

Only few countermeasures in some countries would be triggered 
automatically and in this case possibly on the basis of the type of 
accident which has happened or the status of the installation. All 
countries independently of this would base countermeasures on the 
results of dose projections and/or radiological monitoring carried out. 
In some countries sheltering, as a precautionary action, is triggered 
automatically within limited distances. 

Food monitoring and some forms of food control would also be initiated 
more or less automatically at the notion of a radiological accident, 
but the extension of these measures with distance and time would depend 
on the radiological measurements results. 

These two questions have been considered together. As it could be 
expected, the range of the number of persons that could be interested 
by the various protective measures is variable from one country to the 
other; this reflects not only the different demographic situations 
around the sites and in the countries, but also the assumptions made 
about the accidental situations considered, the distances at which 
protective measures are planned for in detail and the protective 
measures themselves. 

In general it can be said that evacuation is planned for any number of 
people ranging from a few hundred to some hundred thousands 
individuals, some thousands or tens of thousands being an average 
estimate. Thyroid blocking is generally considered necessary in the 
same area and for the same people that will have to be evacuated. 
Sheltering could concern larger numbers of persons, even 10 times 
greater than in the case of evacuation. 
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Resources for evacuation are expected to be available aostly on the 
local scale, but some support from other areas and central authorities 
is expected to take place. 

Food control (monitoring and possible restrictions) is expected to 
interest a very large number of persons, even the whole population of a 
country. 
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3.5 Hedical Assistance 

The question 

This section included a question about the type of medical assistance, 
general and special, that is included in the planning process. 

E) Indicate type and extent of general medical assistance provided for 
in a typical emergency plan; type, number, location and capacity of 
specialised medical support centres for treatment of contamination cases and 
radiation injuries (decontamination, body-monitoring, etc.). 

The answers 

The answers are given in the following table, El, followed by a table 
E2 on changes considered as a consequence of the Chernobyl accident. 
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Table El - Information Regarding Medical Assistance 
Included in the Emergency Planning 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

In case of accidents with relatively limited impact, patients 
may be sent to the domestic and/or foreign hospitals vhich 
have made an agreement with Belgian nuclear plants to take 
care of irradiated or contaminated workers. 

In case of a major accident, casualties will in addition be 
distributed among the Belgian university and allied hospitals 
as most of these are capable of meeting, wholly or partially, 
the three basic requirements, viz. receiving patients, 
assessing external and internal exposure, and providing 
specialised treatment. Coordinated action among these centres 
is all the more practicable in that distances in the country 
rarely exceed 100 kilometres. In all, the seven university 
hospitals practising bone marrow transplants have available 
some fifty sterile beds. 

In addition to nuclear medicine equipments, eight total body 
counters are available in Belgium, equally divided among the 
nuclear plants and the hospitals. 

- Monitoring, decontamination and first aid will be available 
at Evacuation Reception Centres. 

- Emergency workers will be routinely monitored and, if 
necessary, decontaminated. 

- Stable iodine pills, and the appropriate instructions, will 
be distributed to the general population and to emergency 
workers, if deemed necessary. 

- Allocation of predetermined number of hospital beds and 
hospital resources under discussion by provincial 
authorities. 

General medical assistance includes arrangements for: 

- monitoring of contamination 
- decontamination 
- taking of blood samples 
- transport of patients 
- checking people for need of hospitalization 
- prophylactic treatment; stocks of iodine tablets are kept in 
hospitals 
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Specialized medical support is given in regional and central 
hospitals, which have internists, surgeons, etc. Palliative 
treatment of radiation sickness. 

According to catastrophe plans, the number of beds available 
in hospitals could be doubled. 

France In France there are specific medical organisations to take 
care of radiation and contamination injuries. The operation 
of these organisations is under the responsibility of the 
Ministry of Health, with the support of a national committee 
of medical experts. 

Agreements exist between nuclear facilities and regional 
hospitals for treatment of contaminated persons. 

F.R. of Germany A guidance has been issued concerning "Measures for Medical 
Careas Part of Disaster Control in the Environment of Nuclear 
Installation." 

The following figure describes briefly the medical 
organisation: 

Persons from 
the Accident 
Area 

DISASTER CONTROL 
MANAGEMENT 

•Radiologics! Protection Physician I 

Organization Medical Assistance in Terms of Health Physics 

uncontaminated 
ambulant 

Discharge 

Assistant Medical Radiological Protection Radiological Protection 
£ngineers(Technical Physic ions, Physicians 

Registration Clerks Assistants, Assistant 
Medical'Personnel 

Assistant Medical 
Personnel 

Organization or Medical Care in Case at Disasters Involving Radiologi(M Protection 

Medical Care 
outside the 
Bsergency 
Center 

Ambulant 
Care 

Special Ward 

Hospital 

Greece* Medical assistance is expected to be necessary only in the 
case of an emergency situation in the experimental reactor in 
NRCPS "Democritos", where a preparedness for decontamination, 
body monitoring and early iredical aid exists. International 
assistance will be needed in the case of seriously exposed 
persons. 
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Iceland* Medical assistance is to be provided by major hospitals in 
Iceland especially the University Hospital. 

Ireland* Qualified medical assistance will be provided by major 
hospitals. 

Italy Health-related emergency planning in Italy is organized as 
follows: 

1. A permanent operational structure in those areas where an 
incident or an emergency is most likely to occur; it 
includes mainly the health service and related facilities 
in the nuclear plant and the multizone presidium of 
prevention (local health authorities). 

2. An integrated operational structure within the existing 
ones and adapted to deal with a nuclear emergency; it 
consists of health services which, under normal conditions, 
are used for conventional social or health assistance 
purposes, but flexible to provide general and also some 
specialized medical assistance both to the members of the 
public and to injured workers. This structure includes the 
zone and the district hospitals and the gathering and 
decontamination centre for the assistance to the population. 

3. A modular operational structure according to the actual 
needs and requirements as well as to the gravity of the 
incident. It consists of highly specialized health 
services which would be called upon on a later stage 
according to the gravity of the emergency. It includes a 
national hospital, 4 or 5 specialized laboratories, an 
operational centre for medical assistance (COSHE) 
instituted by the ENEA, some other national organisations 
and the International Centre of Radiopathology in Paris. 

It is important to stress that any step in the programme also 
acts like a filter vis-a-vis the higher ones in order to avoid 
a possible paralysis of the more specialized structures by 
excessive demand caused by anxiety factors. 

1) Population gathering points (n. 2-4 within a 2-3 km radius) 
. generic medical assistance 

contamination checks 
preliminary decontamination 

2) Specialized medical centres (n. 1-2 within 10 km radius) 
. general medicine 
. contamination control 

treatment of contaminated persons. 
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Japan 

Luxembourg* 

A medical headquarter will be established in case of a 
radiological emergency. Under the co-ordination of this 
headquarter, local medical organisations will take medical 
activities with specialists sent by the Government. 
Furthermore, the specialised hospitals will provide such 
services as decontamination, medical treatment, body 
monitoring and follov-up studies. 

26 decontamination centres are planned; in the centres 
physicians will give advice to the decontaminated persons. No 
need is foreseen for a national specialized medical centre. 

Netherlands 

Norway* The medical services in Norway to handle nuclear emergency 
cases are a part of the National Institute of Radiation 
Hygiene. The medical section of the Institute is currently 
taking care of these problems. The Institute has established 
a formal relation with the University Hospital and nuclear 
emergency planning is a part of this collaboration. The 
practical arrangement of this problems is presently beeing 
studied. 

Portugal* A Commission for Nuclear Emergencies under the national 
organisations for emergencies is being proposed. This 
Commission will be responsible for technical and scientific 
assistance. 

Spain In Spain there are three levels of medical assistance related 
to nuclear industry: 

The first level is the medical organisation on-site. The 
characteristics of the installations (decontamination 
facilities, body-monitoring and first-aid treatment, etc.) are 
in accordance with sanitary legal regulations. 

The second level are hospital centres (up to now 5 in Spain) 
with human team and instrumental means to face some surgical 
actions on irradiated and/or contaminated individuals. The 
characteristics are in accordance with sanitary legal 
regulations. 

The third level is for complex treatment of high irradiated 
people. There is no one centre of this level in Spain. In 
case of necessity there are agreements with centres in other 
countries. 

Sweden In the nearest hospitals first aid and decontamination 
facilities are available. In central hospitals, qualified 
medical treatment for radiation injuries can be supplied for 
about 20 persons with short notice, more in long term. 
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Switzerland Every nuclear pover plant has veil equipped decontamination 
facilities. In addition, there is an agreement with a nearby 
hospital, which ensures that for each of the 4 nuclear pover 
plant sites first aid vill be provided to contaminated persons 
in the case of an accident. Throughout the country there are 
5 additional oncological centres, which are also equipped to 
treat highly exposed casualties. A total number of about 40 
highly exposed patients can be treated in Switzerland. 

Turkey* 

United 
Kingdom 

Throughout the UK, over 60 hospitals are designated as being 
prepared to accept contaminated casualties and to advise on, 
and assist vith, decontamination of nuclear site or emergency 
personnel. A further three hospitals located in the London 
area are prepared either to provide advice on the treatment 
and admission of casualties exposed to large doses of 
radiation, or to treat such casualties themselves. Most of 
the larger nuclear site operators have their own facilities 
for dealing vith contaminated casualties. Arrangements for 
the issue of stable iodine tablets are laid down in emergency 
plans. Health authorities have identified hospital medical 
physics staff who could assist site operators with personal 
monitoring if needed. They are also prepared to consider, in 
consultation with site operators, what personal monitoring 
equipment is available with the health service locally which 
could be used to supplement that already available. 

United 
States 

Local and regional hospitals prepared to receive injured, are 
identified as part of the planning process. Special equipment 
and specialized centres are available as part of the national 
emergency response capability. 

*No nuclear pover programme. 
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Table E2 - Changes or Improvements Considered in some OECD Countries 
in the Medical Assistance Provided for 

in the Emergency Plans in case of a Nuclear Accident 
after the Chernobyl Accident 

Belgium In the wake of the Chernobyl nuclear accident a survey vas 
initiated for the purpose of better evaluating the country's 
hospital potential and improving coordination among the 
various health-care centres that may be called upon. 
Moreover, a brochure is currently in preparation to inform 
physicians and pharmacists about the emergency measures to be 
taken when dealing with victims of exposure as a result of a 
nuclear accident. 

Canada Capabilities to respond to medical emergency being re-assessed. 

Japan Taking into account the Chernobyl experience, efforts are made 
to further examine the co-operation system between medical 
centres and to improve research on emergency medical 
technology. 

Spain Vith reference to the results of some organ transplantation 
the sanitary authorities have taken notice of them and learnt 
the consequences of an improvisation in this field. 

Sweden Improved information to medical doctors and staff will be 
provided. Preplanned co-operation with medical centres and 
specialists abroad. 

United In the light of the Chernobyl accident, health authorities are 
Kingdom to be asked to review the number of designated hospitals that 

are required for decontamination, treatment and monitoring 
purposes and to designate more if necessary. More specific 
guidance will be issued to health authorities on the treatment 
of contaminated and irradiated casualties and also on the 
criteria which must be satisfied before a hospital qualifies 
for 'designation'. Health authorities will also be asked to 
make specific plans for monitoring of persons returning from 
an area in close proximity to a nuclear incident; monitoring 
of a selected sample of UK residents to validate predicted 
doses, and dissemination of general advice on the health 
consequences of a nuclear accident. 
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Summary review of the response to Section E of the questionnaire 

In general, medical assistance for the population affected by a 
radiological accident is supplied at two different levels. The first level, 
the local one, generally includes general health care and, in many countries, 
some sort of specialized assistance like body monitoring and decontamination 
facilities. The second level consists of central specialized centres for 
dealing with radiation injuries, body decontamination and related problems. 

In some cases agreements exist between countries concerning assistance 
and advice, particularly for specialised treatment of radiation injuries. 

As a consequence of the considerations about the Chernobyl accident in 
some countries, a survey is or will be undertaken of the medical facilities in 
those countries, mainly to enquire about type and availability of specialized 
equipment and staff. Hore specific guidance is also likely to be issued to 
health authorities on the treatment of irradiated casualties and on the 
monitoring of possibly contaminated individuals. 
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3.6 Assessment of the Situation 

The questions 

This section included four questions requesting a description of the 
systems and procedures for data collection and handling. 

(Fl) Meteorological and radiological measurements (fixed and mobile 
equipment, maximum distance of pre-planned monitoring points, 
etc). 

(F2) Data handling systems (on-line or off-line). 

(F3) Assessment models (real-time, off-line computer codes, or 
precalculated charts). Please state if the models to be employed 
for the assessment in an actual accidental situation are 
different from those employed for planning purposes. 

(F4) Describe allocation of responsibilities for co-ordination of 
measurements and data reporting. 

The answers 

The answers are listed in table Fl. 
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Table Fl - Meteorological and Radiological Assessment Capabilities 

Country 

Australia* Data from relevant organisations are collected: the relevant 
national and state competent authorities would interpret and 
assess these data. 

Austria* An "Early Warning System" of 336 permanently measuring 
dosemeters spread all over Austria is established. Also a 
so-called "Surveillance System", which monitors the level of 
artificial isotopes in air and water exists [40]. 

Belgium Licensee 

Meteorological measurements 

Fixed equipment; (a) Measurement of vind direction and wind 
velocity, at about seventy meters above the ground level. 
Instruments are located near the site location at a distance 
from buildings to avoid interference. 
Instruments can be power supplied by emergency 
diesel-generators. 

: (b) Measurement of temperature gradient. 

Radiological measurements 

Fixed equipment; - Monitoring of radioactivity in stacks. 
Instruments can be power supplied by emergency generators. 

- Integrated dose evaluation equipment around 
site location (thermolumiscent dosemeters). 

Mobile equipment; Monitoring cars (max. distance in straight 
line of preplanned monitoring point is 12 375 m). 

Meteorological and radiological equipment is doubled and 
redundant. 

Authorities 

Meteorological measurements 

existing: 

- On-line meteorological observation at 9 locations and off 
line at 25 locations over the country. 

- Meteorological Tower of 120 m height (on-line) at Nuclear 
Research Centre (CEN/SCK) Mol. 
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planned: 

4 on-line SODAR at nuclear power stations (2) and research 
centres (2). 
Radiological measurements 

existing: 

Mobile equipment; 

- helicopter with Nal (agreement with Arm}) 

- 1 van and 7 all-terrains vehicles equipped with 
radiological instrumentation and communication facilities. 

planned: 

- 2 monitoring vans with sampling and measuring equipment 
including semiconductor spectrometry; 

- 4 all-terrains vehicles with sampling and measuring 
equipment; 

- 2 instrumentation sets for aerial measurement; 
- on-line radiation monitoring at 130 locations. 

Canada Initial off-site monitoring will be carried out by facility 
operator using mobile equipment and fixed monitoring stations. 
Later, additional monitoring will be done by the technical 
groups at the Provincial Operations Centre and by federal 
governmental agencies. 

Data handling systems are off-line, but on-line systems are 
being developed by facility operators. 

The initial responsibility lies with the operator, until the 
Provincial Operations Centre is set up. At that time the 
Province assumes responsibility for co-ordination of 
measurements and data reporting. 

As a result of Chernobyl on-site meteorological stations are 
being up-dated, the need for utilities to formalise training 
drills for off-site survey programme has been recognised and 
is being addressed. 

Denmark* Fixed and mobile equipments are available. The system (ARGOS) 
will in a near future include, on-line, about 10 permanently 
operated "early warning stations" (see Figure Fl) spread over 
the country and capabilities of handling data from a large 
number of mobile measurement units. 

The permanent early warning stations are intended to 
continuously register the ambient background gamma radiation 
level. The measurement data, the function control parameters 
and command signals are exchanged with an on-line central 
computer system via the public telecommunications system. 
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Two ion chambers with high and low sensitivity register the 
gamma dose intensity level. A lead-shielded sodium iodide 
crystal with a multichannel analyser enables a distinction to 
be made between the contribution from naturally occurring 
varying radon-levels and a possible contribution from man-made 
radioactivity. 

The on-line central computer system is to be placed at Riso 
with terminals at the Environmental Protection Agency and at 
the National Radiation Hygiene Institute, both in Copenhagen. 
From the Danish Meteorological Institute, also in Copenhagen, 
relevant on-line weather data, including rain intensity at the 
ten stations, will be fed into the system and displayed at 
relevant places for an eventual evaluation of radiation levels 
higher than preset levels. 

FIGURE Fl: Proposed Measuring Network in Denmark 
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In case of an alert situation, the -then expanded- ARGOS 
system will be connected to the central computer, giving the 
possibility of displaying the countrywide situation as 
measured by the stations. Communication of the display of the 
nationwide situation will then be possible from the ARGOS 
system to other authorities. 

As another part of the emergency planning, a large number of 
mobile units tor radiation measurements will be placed 
countrywide for use in alert situations. It is intended to 
provide the mobile units with automatic data-readout and 
position giving devices, which transfer the data to the ARGOS 
system for display at the emergency control centres. 

Direct input into the ARGOS system of instrument readings and 
position from airborne gamma radiation intensity measurements 
is also envisaged in the coming emergency plan. 

Finland Concerning the area close to the nuclear power plants: there 
is a meteorological tower on-site and ground-level 
meteorological stations at about 50 km. On-site there are 
also fixed area radiation monitors. Mobile measuring patrols 
are available and will be sent out if necessary in the 
surrounding of the plant. Integrated area samplers and TLD 
exist within 10 km from the plants. The systems are mainly 
operated off-line. However, from power plants to the national 
authority there exists an on-line data link. Precalculated 
charts are mainly used. However, a prototype real-time 
computer system exists within the national authority (STUK) 
which assesses all environmental data. 

Nationwide monitoring. 

- The Ministry of the Interior operates an external radiation 
monitoring network administered by the 11 provincial 
governments. The monitoring is carried out by municipal 
fire departments, the Public Roads and Waterways Board and 
c' '1 aviation authorities at the airports. 

.letwork, operated under the management of the Ministry 
tx the Inteiior, comprises only stations measuring external 
dose rate. As shown on the map in Figure F2, there are 
about 60 stations measuring continuously and about 260 
stations that maintain preparedness by measuring normally 
once a week. 

The stations are equipped with fixed GM survey metres. The 
continuously operating stations have an auxiliary unit that 
integrates the pulse count and converts it to dose rate. 
In this way, even background dose rate levels can be 
measured with statistical significance. .The dose rate is 
displayed as a digital reading in uSv h~ or mSv h~ . 
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The action levels are as follows: 

- at 0.7 uSv h~ - alert network and authorities 

- at 0.2 mSv h~ - warn the local population. 

In order to minimise equipment-related false alarms it is 
required that the indicated action be tal en only after 
checking the observation with another * rument. 

For radiation emergency situation, it is possible to 
establish additional measuring points and send out patrols, 
using portable radiation monitors. 

- The Defense Forces operate an external radiation monitoring 
network and collect airdust samples from the upper 
atmosphere. The Frontier Guards also take part in this 
monitoring network. 

The network operated under the management of the Defense 
Forces comprises about 95 stations measuring external dose 
rate continuously. The measuring equipment is of the sane 
type as in the Ministry of Interior network. 

The Defence Forces have also the capability to perform 
aerial surveys of total dose rate, e.g. to determine the 
extent and vertical distribution of the radioactive cloud. 
The Geological Survey of Finland has an airplane equipped 
with 4 large-volume Nal - crystals to perform sensitive 
gamma spectrometric surveys of radioactivity on the ground. 
This requires special arrangements, however, since the 
Geological Survey is not normally part of the emergency 
preparedness organisation. 

- The Finnish Meteorological Institute (FMI) operates a 
monitoring network for measuring the radioactivity of 
aerosols. In addition, the FMI maintains meteorological 
services needed in radiation monitoring as veil as 
preparedness to evaluate and forecast the airborne 
dispersion of radioactive material. 

The FMI operates several stations that continuously measure 
the radioactivity of aerosols, as shown in Figure F3- The 
measuring equipment is a dual channel system in which air 
is drawn through a filter paper in cylindrical geometry, 
with five beta sensitive G M tubes "looking at" the filter 
surface. The air is drawn through alternate channels at 
4-hour intervals, allowing the radon daughters to decay. 
The signal output from both channels is recorded. The 
measuring unit is enclosed in a lead background shield. 

The FMI network can detect increases in airborne 
radioactivity at least two orders of magnitude smaller than 
those activating the external dose rate monitoring network. 
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- The Finnish Centre for Radiation and Nuclear Safety (STUK) 
operates a national programme of environmental sampling, 
measurements and laboratory analyses. STUK is the central 
research institute of the national monitoring organisation, 
and collects the environmental monitoring data in case of a 
radiological emergency situation. The Centre makes 
recommendations about protective measures to be taken, in 
co-operation with the executive authorities. 

Vhen necessary, the Finnish Centre for Radiation and 
Nuclear Safety sends out measurement patrols, which can be 
provided with complete equipment for measuring dose rates, 
as veil as with portable Ge(Li) gamma spectrometers. Both 
nuclear power plants (Olkiluoto and Loviisa) have also been 
furnished with fairly complete measurement equipment. 

In addition, the STUK operates facilities for air sampling, 
collection of rain and surface water and for 
food-monitoring as well as other measurement capabilities. 

Comments as regards the monitoring network: 

The external radiation monitoring network is rather extensive 
in order to maintain the preparedness for civil defence 
purposes. The same equipment is used, and in Finland civil 
defence duties are carried out by the same authorities that 
normally perform such tasks. The civil defence plans specify 
as a goal one monitoring station per 20km x 20 km area for 
southern Finland and one station per 40 km x 40 km for 
northern Finland. 

France Data from competent organisations are collected. A dedicated 
line with the National Meteorological Office supplies, in 
real-time, meteorological conditions over the whole of the 
country and Western Europe (wind trajectories and velocities). 
On-line computing systems are under development and different 
types of assessment models are available. 

Radiological monitoring and data handling are carried out on a 
nation-vide basis in an integrated manner by different 
organisations. 

The Service Central de Protection Contre les Rayonnements 
Ionisants (SCPRI) has established 12 stations for real-time 
monitoring of airborne radioactivity (these stations will 
become 20 by the end of 1988). These stations allow for 
real-time measurements of the contents in air-of some 
radioisotopes with a sensitivity of some Bq/m of air. In 
addition to these stations there is an integrated Commissariat 
a l'energie Atomique - Electricite de France (CEA-EdF) system 
at research centres and nuclear installations where similar 
types of measurements are carried out and collected at a 
central point. All these results will then be supplied to 
SCPRI. 
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FIGURE F2: Monitoring Network in Finland 
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FIGURE F3: Stations for Measuring Aerosols 
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There is also a gamma radiation network of the Civil Defence 
of about 2,500 stations with a sensitivity of about O.lmSv/h. 
SCPRI, CEA and EdF have mobile units and monitoring teams that 
can take measurements and samples in the environment. For the 
radiological monitoring of people and sample; SCRPI has also 
equipped 10 vans. These vehicles, tvo of which are employed 
by CEA and the Military Medical Service, together vith tvo 
mobile laboratories and a railvay carriage equipped for 
radiological monitoring of persons, allow about 10,000 persons 
to be monitored in one day of operation. 

F.R. of Fixed and mobile equipment of the licencees exist. The 
Germany authorities have remote sensing systems and mobile equipment. 

Different assessment models are available. 

According to the 1986 Act on the Precautionary Protection of 
the Population against Radiation Exposure {25}, an "Integrated 
Measurement and Information System for the Surveillance of the 
Environmental Radioactivity (IMIS)" will be established. 

This system will be designed so that the data obtained and 
processed in the measuring network will provide the basis for 
protective measures. The concept provides for the following 
tasks of the IMIS: 

- Continuous surveillance of the environmental radioactivity; 

- Early detection and assessment of events involving 
potential radiological impacts of considerable importance 
(early warning); 

- Continuous and complete control of the situation in such an 
event, including an assessment of the effects on the 
population; 

- To gain deeper insights into effects that might be induced 
in situation involving increased environmental 
radioactivity. 

The IMIS will consist of two groups of networks: 

- The Federal networks; 
- The Lands' netvorks. 

I. Federal networks will, when it is fully operational (about 
1990), consist of the following: 

a) Federal Office for Civil Defence [Bundesamt fur Zivilschutz 
(BZS)J 
2000 locations equipped with 
- 1 low-dose Geiger-Muller-Counter 
- 1 high-dose Geiger-MUller-Counter. 
Spatial distribution, see Figure F4. 
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b) German Weather Service [Deutscher Vetterdienst (DVD)) 
26 stations for nuclide-specific measurements of air and 
precipitation. 
Spatial distribution, see Figure F5. 

Federal Environment Office [Umvelbundesamt (UBA)] 
11 devices for continuous surveillance of gross beta 
activity and gaseous iodine-131 in air. 
Spatial distribution, see Figure F5. 

c) Federal Office for Hydrology [Bundesamt fur Gevasserkunde 
(BfG)] 
28 stations located at rivers for continous measurement of 
gross beta- and gamma activity. 
Spatial distribution, see Figure F6. 

d) German Hydrographic Institute [Deutsches Hydrographisches 
Institut (DHI) 
8 equipments located at lighting towers and 4 equipments at 
ships in the North and the Baltic Sea. 
Spatial distribution, see Figure 7. 

II. Lands' networks 

The surveillance of the following media will be carried out 
by the Lands' networks 

- soil 
- plants 
- foodstuffs 
- drinking water 
- fertilizes 
- waste materials 
- tobaccos 
- pharmaceutical products. 

All data will be collected and evaluated by the central 
laboratories of the Federal networks and by the data 
centres of the Lands' networks respectively and transmitted 
via digital postal services to the Federal Central Agency 
for the Surveillance of the Environmental Radioactivity 
located at the Federal Health Office Neuherberg near Munich. 
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FIGURE FA: Spatial Distribution of the Stations for the Monitoring of 
the Gamma Dose Rate. 
Federal Office of Civil Defence (BZS) 
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FIGURE F5: Spatial Distribution of the Stations for the Surveillance of the 
Air German Veather Service (DUD), Federal Environment Office (UBA) 
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FIGURE F6: Spatial Distribution of the Stations for the Surveillance 
of the Rivers. 
Federal Office for Hydrology (BfG) 
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FIGURE F7: Spatial Distribution of the Stations for the Surveillance 
of the North Sea and the Baltic Sea. 
Gcraan Hydrographic Institut (DHI) 
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Greece* A radiological measurement network exists for the normal 
situation and emergency. In Figure F8 is shown the type and 
location of the sampling and/or monitoring stations. The 
network run by the National Meteorological Service is not 
included. 

FIGURE F8: Routine and Emergency Network of Sampling and Radiological 
Measurements 

I O N I A N 

S E A 

M E D I T E R R A N E A N 

S E A 

GREECE: ROUTINE AND EMERGENCY NETWORK OF SAMPLING AND RADIOLOGICAL MEASUREMENTS. 

Routine 
sampling: imm 

% Air, deposition 

• | Surface and drinking 
water 

A Soil 

WMUk 

In situ 
measurements 
of gamna-
Intensity: 

• currently 

A At the end 
v of 1988. 

Measuring 
laboratories 
and emergency 
sampling areas: 
1 
I Central laboratory 
• (routine and 

emergency operation) 

M Emergency 
1 laboratories. 

• Emergency sam"1*"? 
(a variety of samples) 

94 



Iceland* Meteorological observations from weather stations in various 
parts of the country. Mobile radiation monitoring equipment 
(fixed in the capital) is available. 

A need for further preplanning with regard to assessment has 
been identified. 

Ireland* Meteorological observations from weather stations in various 
parts of the country, and radiological measurements at fixed 
stations. Fixed early warning stations are being 
developed. 

Italy Meteorological towers on-site, fixed on-line gamma radiation 
meters and TL-dosimeters within 5 km. Mobile dose meters and 
air samplers available. Measurements of environmental samples 
in the affected area. 

An Accidental Releases Impact Evaluation System (ARIES) has 
been developed with regard to the prediction of radioactivity 
concentration and population exposure. ARIES provides a 
dynamic assessment with real time forecasts of the accident, 
using basic data which, for each nuclear site, are contained 
in the computer library, and processing the radiological and 
meteorological data. The system is linked on line with the 
National Meteorological Service and can access meteorological 
data in real time for all the Italian territory (and abroad). 
On the basis of information and forecastings coming from the 
ARIEf the appropriate emergency measures can be chosen and 
implemented. 

The prefect is responsible for co-ordination of measurements 
and data reporting at a local level of the concerned province 
as local representative of the National Government supported 
by local authorities as fire brigade, health service, 
agricultural inspectorate, army, police, etc. At national 
level technical advice and interventions are provided by 
ENEA-DISP, both by its Emergency Co-ordination Centre (ECC), 
located in Rome, and by its experts charged to reach the 
emergency area with suitable radiometric support as soon as 
possible (few hours). 

A national gamma radiation network with 1500 stations exists 
(Civil Defence). This network will be computerized and at 
some stations airborne concentration measurements will be 
available. About 20 stations for airborne radioactive 
contamination are in operation at Air Force sites. All the 20 
Italian regions are equipping at least one radiological 
laboratory for the surveillance of environmental and food 
stuff contamination. 

Also an aerial measuring systeu will be developed. 

Japan The meteorological and radiological on-line measurements are 
made at fixed stations within 10 km from the plants. 
Measuring points with thermoluminiscence dosemeters and for 
environmental sampling are preplanned up to 10-25 km. 
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Several models are employed. SPEEDI* (*System for Prediction 
of Environmental Emergency Dose Information) is a model based 
on Particle in Cell and real-time meteorological data. 
Pasquill classes, off-line computer codes and precalculated 
charts are employed. 

Heasurements around the facility are to be implemented by the 
local authorities in co-operation wiin the central Government 
and operator. The emergency monitoring centre, established 
under the direction of prefectual erne 4ency headquarters, 
compiles the data and reports to headquarters. 

Luxembourg* One fixed on-line meteorological station exists at a distance 
of 12 km from the Cattenom nuclear power plant in France. 
Nine fixed on-line radiation monitoring stations up to 50 km 
and 24 fixed TL-dose meters also exist. Measurement equipment 
for 25 mobile radiological teams is available as well as 
off-line models and precalculated charts supported by 
real-time meteorological data. The National Radioprotection 
Board is responsible for co-ordination of measurements and 
data reporting. 

Netherlands Fixed equipment exists at the boundary of the nuclear power 
plants, and mobile units are also available. A computerized 
system for assessment is at present being developed. 

The use of helicopters for aerial measurements is considered. 

Norway* There are at present 9 fixed early warning stations in the 
country. Mobile equipment is available for radiological 
measurements. 

A review is underway concerning this area. 

Portugal* 

Spain In conjuction with the initiation of the national nuclear 

power programme, a radiation monitoring netvork was 
established around the nuclear power plants, localised in 
small towns within a 30 km circle. 

The monitors are provided with a compensated Geiger-MOller 
detector for gamma-radiation with energy between 50 keV to 
3 MeV. If a predetermined alarm level is reached, an acoustic 
and an optic actuator are activated. 

The national radiation monitoring netvork is managed by the 
General Direction for Civil Defense under the Minister of 
Interior Affairs. Three readings are taken daily which are 
recorded and sent to the Nuclear Safety Council every two 
weeks for processing. A specific code (DAPROC) calculates 
every month significant parameters such as average exposure 
rates (uSv/h), equivalent effective doses (mSv/year), etc. 
The data are incorporated into a historic file. 
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The radiological impact of the Chernobyl accident vas too lov 
to activate this network and the radioactive material that 
reached the Mediterranean coast of Spain in Hay was not 
detected by these monitors. 

Aerial and Mobile Survey Systems 

The CIEMAT (Centre for energy, environmental and technological 
research) has developed and instrumented mobile units for 
aerial and ground monitoring, equipped with suitable 
instrumentation for determination of external radiation 
dose-rate, cumulative external dose, radioiodine and other 
radionuclide concentration in air, and general contamination 
on the ground. 

Mobile Laboratory for Ground Level Monitoring 

The mobile laboratory measures the most important radiological 
parameters, such as gamma exposure rate, activity 
concentration in air and on the terrain. The measurements are 
made on near-real time and while moving over preassigned paths. 

The gamma exposure rate is measured continuously in the range 
from 0.01 uSv/h to 1 Sv/h (1 uR/h to 100 R/h), with two 
Geiger-MOller detectors and ionization chamber at 0.1,1 
and 6 m over the ground. The data are processed automatically 
and the results are transmitted to the Emergency Centre via a 
microcomputer installed in the mobile unit. 

The air activity concentration is measured continuously using 
filters (particulate and activated charcoal), and plastic 
scintillation counters. 

The results are automatically processed and transferred to the 
Emergency Centre. The filters, however, are subsequently 
analysed via gamma spectrometry with a Ge(Li) detector, also 
installed in the unit. This is used to determine the overall 
isotope concentration in air over each surveilled road sector. 
A similar spectrometry detection system has been adapted to 
the mobil unit to measure deposited activity over each 
surveilled road sector. 

Periodic training for maintaining the proficiency level of the 
mobile unit teams are implemented around the Spanish nuclear 
power plants. 

Instrumentation for Aerial Monitoring 

Suitable instrumentation for the determination of exposure 
rate, radioiodine and other radionuclide concentration in air, 
are ready for application on aircraft or helicopters. 

This instrumentation, although available, has not been tested 
so far. 
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Sweden Meteorological observations are made on-site and at weather 
stations. 25 fixed radiation monitoring stations are on-line 
to the national emergency centre (at the National Institute of 
Radiation Protection). Also available are 9 fixed air filter 
stations, manually checked (see Figure F9). 250-1200 
preplanned measuring points exist around each power plant as 
well as 25-50 fixed TL-dose luetres. Different off-line 
models and precalculated charts are used for accident 
assessment. The National Institute of Radiation Protection is 
responsible for this. 

A system for aerial surveillance with aeroplanes exists in 
Sweden. The purpose is to measure the radioactivity of 
gaseous and particulate substances in the atmosphere as veil 
as the external radiation from deposited ground contamination. 
The army forces will measure airborne radioactivity whilst for 
measuring ground contamination the resources of the Swedish 
Geological Company are i*sed. Details concerning ground 
contamination measurements are found in {41}. 

The 25 existing "gamma-stations" all over Sweden have been 
automatized and will be equipped with automatic alarm levels. 
Additional stations will be considered in order to increase 
the capability of detecting changes in the radiation levels. 
All municipalities have been provided with identical 
instruments for measuring external radiation. Airplanes have 
been and will probably be used for mapping the deposition from 
a fall-out. A new strategy for measurements at local, 
regional and central levels (responsibilities, capacities, 
etc.) is under discussion. 

Switzerland One meteorological station at each power plant is on-line to 
the National Emergency Operation Centre (NAZ). 100 preplanned 
radiation measuring points exist within 20 km around each 
power plant, and mobile equipments are available as well as 
110 measuring posts (police-stations) in the country; data 
transmission is carried out by telex. An additional network 
of automatic stations will be installed around the nuclear 
power plants in order to intensify the national network. 

National Monitoring Networks 

Switzerland is covered by a radiological monitoring network of 
51 stations (NADAM), which are permanently installed at 
specific sites of the Swiss National Meteorological Network 
(ANETZ). Dose rate measurements are automatically transmitted 
to a central computer in ZUrich. In the case of a nuclear 
accident, NADAM should provide a quick first assessment of the 
off-site radiological situation. Precipitation, temperature, 
wind speed and wind direction are also measured at each NADAM 
station and transferred to the computer centre. The 
geographical distribution of the stations is shown in 
Figure F10. 

98 



FIGURE F9: Monitoring Network in Sweden 
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Criteria for the selection of the NADAM sites were: 

- The NADAM stations should be distributed over the whole of 
Switzerland more or less homogeneously; 

- Demographical aspects should also be taken into account 
(the network is therefore denser in highly populated areas); 

- Topography should also be considered in special cases (e.g. 
for badly accessible but inhabited valleys); 

- Some NADAM stations should also be located at high 
altitudes to obtain some information on the vertical 
distribution. 

Each NADAM station is equipped with a Geiger-MQller counter 
with energy compensating filters for measuring gamma radiation 
from about SO keV to 2 MeV. The range of measured dose rates 
is from about 50 nSv/h (5 uR/h) to SO mSv/h (S R/h). The 
readings are automatically transmitted every 10 minutes to a 
central computer, where the data is processed for further 
treatment. 

An automatic alarm is triggered if a threshold of 1 uSv/h 
(0.1 mR/h) is exceeded. This threshold, which at the moment 
is fixed at a common value for all stations, will in the 
future be adapted individually to each station. The NADAM 
detectors are periodically checked with special sources; a 
defect detector automatically triggers an alarm. The criteria 
for the alarm thresholds are: 

- The thresholds should be significantly higher than the 
background radiation (thus avoiding false alarms); 

- The thresholds should be low enough to detect any relevant 
artificial radiation already at the beginning of an 
increase in radiation level. 

The Chernobyl experience has not changed the Swiss practice in 
the field of radiation monitoring. The first NADAM stations 
were installed in 1982. At the time of the Chernobyl 
accident, only 12 of the 51 NADAM stations were in operation. 
The system is now fully operational. 

Accident Assessment 

A concept for aerial surveillance with army helicopters exists 
since 1983. The purpose of the aerial survey system, which 
can be activated within a few hours, is to measure the 
radioactivity of gaseous and particulate substances in the 
atmosphere, as well as the external radiation from the 
contaminated ground. Aeroradiometry is performed with a Nal 
detector. During the Chernobyl accident, helicopters were 
also used to transport measuring teams. 
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FIO: National Monitoring Network in Switzerland 

NADAM Stations 

NADAH Stations in nountains 
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For the detection of transboundary airborne radioactivity 
(e.g. Chernobyl-case) there exists the Early Monitoring 
Network vith 6 aerosol monitoring stations near the borders of 
the country. They are equipped vith a step-filter detector 
vith continuous local readout of the beta-activity 
concentration and threshold detection. Nuclide specific 
information can be obtained within some hours. At the time 
they have no connection to the Sviss automatic meteorological 
network ANETZ. In the case of an exceeded threshold, the 
Nationel Emergency Operations Centre has to be alarmed by 
telephone from the personnel of the monitoring stations. For 
the next years an upgrade of this system is planned vith fully 
automatic (radon-compensated) monitors and a connection to the 
network ANETZ. 

Figure Fll: Early Monitoring Netvork in Switzerland 
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In addition to military survey teams, there are also four 
research institutions, which possess special motor vehicles 
equipped with mobile measuring instruments. The corresponding 
survey teams can also be activated vithin a few hours. Apart 
from direct measurements of the external dose rate, samples of 
the radioactivity in the air, on the ground can be taken. 
Each vehicle is equipped with the following devices: 

- 1 Nal detector to measure the external gamma dose rate; 
- 1 Geiger-Miiller counter for beta/gamma measurements; 
- 1 air collector (injector) for samples of the radioactivity 

in air; 
- plastic bags for samples of contaminated ground or grass; 
- plastic bags for samples of contaminated surfaces (wipe 

tests). 

Turkey* There are plans to improve and extend the existing network of 
gamma stations and to increase the number of measuring 
laboratories, whole body counting instruments, etc. 

United Fixed and mobile equipment for meteorological and radiological 
Kingdom measurements are available around the nuclear power plants. 

Various computer codes available for accident assessment. An 
Emergency Data Handbook (NRPB R182) has been issued to aid in 
a co-ordinated UK response. 

Responsibility for coordination of measurements and data 
reporting for UK accidents lies with the Operator along with 
MAFF, DOE and NRPB; for overseas accidents this responsibility 
lies with the Department of the Environment. 
The National Monitoring Network based on a grid of monitoring 
points (about 80 stations, see Figure F12) being set up by the 
Environment Department for overseas accidents will link with 
UK installations and their monitoring systems and with those 
of the National Radiological Protection Board so that the 
network can be used to provide general reassurance monitoring 
in the event of an accident at a UK site. Some of the 
stations will be equipped with automatic alarm levels. The 
use of electronic data transmission facilities for rapid 
exchange of information inside and outside the UK is now seen 
as a priority. 
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FIGURE F12: Initial Proposals for RIMNET Monitoring Sites (subject to 
confirmation) 
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United States Fixed equipment for meteorological and radiological 
measurements exist around the nuclear power plants. Off-line 
computer codes and precalculated charts exist. 

Local agencies are responsible for measurements and data 
reporting. For a nationwide event a Federal Assessment Centre 
will be established. 

As regards a nationwide system of radiological measurement, 
the network operated by the Environmental Protection Agency 
exists since 1973. This system, the Environmental Radiation 
Ambient Monitoring System (ERAHS), is the nation's single 
major means of acquiring and analysing environmental radiation 
data. The system monitors, on a national basis, the 
radioactivity associated with air, drinking water, surface 
water, and milk. The 268 sampling stations were selected to 
provide optimum radiation source and population coverage 
throughout the United States. 

The rationale for the national monitoring network includes: 

- Establishing a long-term baseline and trends of radiation 
exposure for the US population; 

- Detection of significant changes in ambient radiation 
levels; 

- Providing broad geographical and large population coverage 
at reasonable cost; 

- Having an established system in operation to provide 
reliable data in case of a nuclear emergency. 

The US Department of Energy has the capabilities for aerial 
mapping of areas with radioactive contamination. 

Planned: 
The development of an electronic mail system for compiling and 
sharing data within the emergency organisation is being 
proposed. 

*No nuclear power programme. 
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Summary review of the responses to section F of the questionnaire 

Meteorological data are mainly collected from fixed stations at 
existing nuclear pover plants and from competent authorities. On-line data 
handling systems exist in some countries and are under development in some 
others. 

Many countries report that they have or are establishing fixed 
radiological monitoring stations on their territories in addition to those 
existing close to pover plants. Some countries have or are planning to 
introduce fixed air-filter stations or other sophisticated equipment in order 
to carry out measuring very low levels radioactivity and to be able to do 
nuclide specific analysis. Some countries have or vill have their gamma 
station systems equipped with automatic alarm levels and connected on-line to 
a central computer in order to get "early warning" in case of increased levels 
of radioactivity readings by the system. There are different kinds of methods 
for radiological assessment near nuclear power stations. Host countries have 
mobile measuring patrols to carry out the necessary measurements in addition 
to fixed positions for thermoluminiscent dosimeters. In some countries the 
fixed gamma monitoring stations existing around the nuclear power plants will 
be upgraded. Few details are given in respect of models used for assessing 
the situation. Countries report that a variety of different models exist, 
mainly off-line computer models and precalculatsd charts. 

Allocation of responsibilities for co-ordination of measurements and 
data reporting rests with the central authorities in all countries in a 
situation of transboundary impact. In a local accident the responsibility in 
many countries rests with local authorities, in some with the national 
authorities. 

It is evident from the answers that improvements or modifications are 
being done in most countries regarding the systems for monitoring and 
assessment of a fall-out situation, especially in upgrading and completing 
existing systems for meteorological and radiological measurements, data 
transmission, compilation and sharing at a national level. 

i 
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3.7 Information, Notification, Updating and Exercises 

The questions 

This section included nine questions concerning information, 
notification, updating and exercises. 

Gl) Indicate the degree of publicity given to emergency plans; 
specify at which level the population is informed: authorities, 
organisations, selected persons, general public, etc. 

G2) Is there a mechanism for periodical information of public and 
authorities or involved organisations on the content of the 
emergency plan? 

G3) Emergency Classification (e.g. unusual event, alert, general 
emergency, etc.) 

Do you have an emergency classification? If yes, please give 
some details. 

G4) What are the means (systems) for notification of authorities in 
case of an emergency, and what are the lines of communication 
(that is "who notifies whom") in such cases? 

G5) What are the means for alerting the public in case of an 
emergency; what is the coverage [in distance and time] provided 
by the different means employed for this purpose? 

G6) What are the means envisaged or planned to instruct the public, 
following the alarm, on actual protective actions needed or 
suggested courses of action? 

G7) Are there pre-planned schemes aimed at informing the public and 
the media of the off- and on-site evolution of an emergency 
situation? 

G8) Are institutional procedures foreseen for periodically updating 
the emergency plan? (If yes, please give some details). 

G9) Is it a regulatory requirement to have periodical emergency 
exercises at each nuclear plant? 
If yes, please specify as follows: 

Type of exercice Frequency 

Partial drill 
Hajor exercice involving on-site personnel 
Major exercice involving local off-site personnel 
Hajor exercice involving governmental bodies 
Hajor exercice involving the population 
Other 

The answers are presented in the following tables. 
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Table Gl - The Degree of Publicity Given to the Emergency Plans 
(Questions Gl, G2) 

The existence of a 
mechanism for 

Level of information periodical information 

Australia* The public is informed 

Austria* 

Belgium The public vithin 10 km is informed vith No 
brochures 

Canada Programmes developed in cooperation betveen Tes 
operators and municipalities 

Denmark* The public is informed 

Finland The public within a few kilometres from the Tes 
nuclear power plants is informed directly 

France The public is informed with booklets within Yes 
10 km 

F.R. of Germany The public has access to the plans No 

Greece* A number of authorities, organisations and 

persons involves are informed Tes 

Iceland* The public is informed No 

Ireland* The public is informed No 

Italy The public within 20 km from the nuclear Tes 
power plants is informed with booklets 
and public meetings 

Japan The public close to the nuclear Tes 
power plant is informed with booklets 

Luxembourg* The public is informed by means of Tes 
brochures and other written information 

Netherlands The public close to the sites is informed No 
vith booklets 

Norway* 

Portugal* 

Spain The public vithin 10 km from the nuclear Tes 
power plants is informed 
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Sweden The public within 12-15 lui fro* the nuclear Yes 
power plants, as well as farmers within 
50 km are informed with brochures 

Switzerland The public within 20 km from the nuclear power No 
plants is informed with brochures 

Turkey* 

United Kingdom Inforaation to the public is given through Yes 
local authorities, libraries and selected 
political persons or other representative 

United States The public close to the nuclear power plants Yes 
is informed 

*No nuclear power programme. 
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Table G2 - Emergency Classification (Question G3) 

In this table are listed the classifications used by the Member countries to 
alert the emergency response organisation. 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

France 

Unusual event: no danger for the workers of the plant nor 
for the population but of interest to the 
authorities. 

Site emergency: possible danger for the workers. 

General emergency: real danger for the population. 

For Province of Ontario 
Category Projected Dose at Station Boundary within 6 Hours 

1 
2 
3 

0.1 mSv effective or 0.3 mSv thyroid dose 
0.3 mSv effective or 0.9 mSv thyroid dose 
1.0 mSv effective or 3.0 mSv thyroid dose 

The same as in Sweden (bilateral agreement exists). 

Plant emergency: an occurrence with actual or potential 
effect on safe operation of the plant. 

General emergency: an occurrence with an actual or potential 
effect on the radiological safety that precautionary or 
protective measures off-site are required. 

1st level: accident of a non-radiological nature. 
2nd level: radiological accident with no off-site consequences. 
3rd level: accident that could cause off-site radiological 
consequences 

F.R. of Germany Early disaster alert 
Special water alert 
Disaster alert 

Greece* 

Iceland* 

Ireland* 

Italy 

A 3-level scheme has been adopted: normal situation, alert and 
general emergency. For details see Table CI 

A pre-alarm condition is defined for situations as: radiation 
levels in the plant 10 times higher than alarm threshold of 
radiation area monitors, loss-of-coolant-accident (LOCA) that 
requires the Emergency Core Cooling System (ECCS) 
intervention, etc. 
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Pre-alarm condition is communicated to plant personnel by 
acoustic means and local authorities are informed. 

An alarm condition is defined for situations as: dose rate at 
fence higher than 10 uSv/h, LOCA with malfunction of ECCS or 
of emergency ventilation, etc. 
Alarm condition is communicated to plant personnel and to 
population (in a range of 2 km from the plant) by acoustic 
means and authorities are informed. 

Japan 

Luxembourg* 

Netherlands 

In each station, the emergencies are classified into a few 
categories, for example according to the situations in which 
the effects are confined within the site or extended to the 
off-site. The emergency classification is now under 
consideration in the Nuclear Safety Commission. 

Yellow alert: consequences limited to the plant itself. 
Blue alert: accidental release of liquid radioactive 
effluents into the water. 
Red alert: a release of a radioactive cloud to the atmosphere 
is probable. 

Category 1: expected or real release does not exceed 10 times 
the amount of the plant licence. 
Category 2: expected or real release does not exceed 10 times 
the plant licence, but can be estimated. 
Category 3: expected or real release cannot be estimated, a 
catastrophe is possible. 

Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

Unusual event (category I): event without a possibility of 
releases. 
Alert in the plant (category II): event with a possibility of 
releases. 
Site emergency (category III): some countermeasures have to 
be taken. 
General emergency (category IV): core melt accidents. 

Notification: major technical problem in the plant. 
Information is given to the public and authorities. 
Operational Preparedness: events which would justify a raise 
in the level of the off-site emergency preparedness. 
Information is given to the public and authorities. 
General emergency: accidents which result or have the 
potential of resulting in releases to the environment. 
Information is given to the public and authorities. 

Incident: no activation of emergency plan. 
Technical accident: activation of on-site emergency plan. 
Radiological accident: activation of on-site and off-site 
emergency plan (3 steps: pre-alarm, general alarm and 
radiation alarm). 
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Turkey* 

United Kingdom Site incident standby 
Site incident alert 
Emergency standby 
Emergency alert 

United States Unusual event) air. r events which could lead to more 
Alert ) serious consequences. 
Site area eaergency: significant releases are likely or are 
occurring. 
General eaergency: actual or iaainent substantial core 
degradation or melting. 

*No nuclear power programme. 
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Table G3 - Alerting the Authorities and the Public ( Questions G4-G7) 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

France 

Means of alerting 
Authorities Public 

(G4) 

Telephone 
Telex 
Telefax 

-

Telephone 
Telex 
Telefax 

Various tele
communication 
links 

-

Several 
independent 
systems 
(telephone, 
telex, 
radio, etc.) 

Several 
independent 
systems 

F.R. of Germany Telephone 
(priority), 
radio 

Greece* 

Iceland* 

Ireland* 

Telephone 
Telex 

-

Telephone 
Telex 
Telefax 

(G5) 

Radio 
TV 

-

Siren 

News 
media 

Sirens 

Sirens, 
mobile 
loud
speakers 

Mainly 
mobile 
loud
speakers 
radio, TV 

Sirens 
and loud
speakers, 
radio 

Means of instructing 
the public 

(G6) 

Radio, TV 
Press 

-

Radio 
Press 

Radio, TV 
Police 

Radio 

Radio, 
mobile loud
speakers and 
police 

Included in 
emergency plan 

r 

Radio and loud-
• speakers 

Radio, TV Radio, TV, Press 
Press (Local authorities) 

Sirens 

Radio 
TV 

Radio, loud
speakers 

Radio 
TV 

Preplanned 
information 
system in 
case of 
emergency 
(G7) 

Yes 

-

Tes 

Tes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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Italy 

Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

Telephone, 
radio 
telex 

Telephone, 
facsimile 

Telephone 

Telephone 
lines 

-

-

Telephone 
(priority), 
telex, 
telefax 
radio 

Telephone 
(priority) 
radio, telex 
telefax 

Telephone 
Telex 

Sirens 
up to 
2km,loud
speakers 
telephone 
radio, TV 

Mobile 
means 
(loud
speaker 
cars) 
Vireless 
system 
radio, TV 

Sirens 

Sirens 
and 
mobile 
loud
speakers 

Radio, TV 

-

Loudspeakers, 
radio, TV 

Vireless system 
radio, TV 

Radio 

Radio and 
TV, mobile 
loudspeakers 

-

-

Sirens with loudspeakers, 
mobile loudspeaker cars 
within 10 km. Radio and 
the police within 30 km 

Sirens, 
tele
phone, 
radio 

Sirens 
(within 
20 km) 

Radio, police 

Radio 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

Turkey* 

United Kingdom Telephone, 
telefax 

Police, Police, radio, TV, 
radio, TV press, telephone 

to nominated 
emergency coordin
ation or informa
tion centres 

Yes 
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United States Telephone Sirens Radio, TV Yes 
within 
16 Vm 
radio, TV 

*No nuclear power programme. 
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Table G4 - Updating the Emergency Plan (Question G8) 

Procedures for Periodically Updating 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Finland 

France 

F.R. of Germany 

Greece* 

Iceland* 

Ireland* 

Italy 

Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

Turkey* 

United 
Kingdom 

United 
States 

Yes 

-

Yes (regularly, foil' 

Yes 

-

Yes (every year) 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes (every 6 months) 

Yes 

Yes 

-

-

-

Yes (every year) 

Yes 

Yes (every year) 

-

Yes 

Yes 

*No nuclear pover programme. 
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Table G5 - Bxercice and Training (Question G9) 

(the nuabers indicate the nuaber of exercises per year) 

Major exercises 

Country Partial drill 
at each site 

Australia* 

Austria* 

Belgiua 

Canada 

Denmark* 

Finland 

France 

F.R. Germany 

Greece* 

Iceland* 

Ireland* 

Italy 

Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

-

-

Monthly 

Several 

-

1 

Several 

1-2 

-

-

-

1-2 

Several 

-

-

-

-

4 

1 

1 

On-site Local off-site Governmental 
at each site at each site at each site 

Several 

1 

Several 

1 

Several 

1 

1 

Several 

1 

-once 

1 

Once in 

in 3 yrs -

1 

once in 
years 

3 years 

several 

1 in 2 yrs 

1 

2-3 

not stated 

1 

1 

1 

1 

1 

1 

1 

1 

-

1 

once in 
4 years 

Turkey* 
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United 1 (each l(each 2 1 
Kingdom shift) shift) 

United Several 1 1 in 2 years Once in 
States several years 

N.B. No country involves the population in emergency exercises. 

*No nuclear power programme. 
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Notes to the tables Gl to G5 including other comments given in the ansvers; 

Australia* 

Austria* 

Belgium 

Canada 

Denmark* 

Fi'.iand 

The interface with local fire departments is being improved at 
some sites as veil as the training of off-site emergency 
personnel in station lay-out and radiological protection. 

Improved communication between on-site and off-site emergency 
organisation is being installed. 
"Key persons" of the local off-site organisation and the STUK 
(national off-site) participate in the on-site exercises 
yearly. 

New directives for information to the public and nevs media 
are issued by the Government after the Chernobyl accident. 

France The Chernobyl accident stressed the importance of information 
to the public and the media. Within the High Level Board for 
Nuclear Safety and Information (the information aspects 
included after Chernobyl) these topics were studied. The 
Board has recommended the Government several improvements ir 
this field, for example the setting up of a severity scale for 
incidents and accidents in nuclear facilities. This idea has 
been implemented and the scale has been used since April 1988 
(on a trial basis for 18 months) to classify all nuclear 
reactor incidents and accidents. The scale is intended to 
facilitate the communication with the media regarding the 
interpretation of the severity of incidents and accidents. 
The Board has also recommended the Government methods of 
improving public information in general and particularly 
concerning the computerised system Magnuc, which reports 
events, incidents and accidents in nuclear facilities and can 
be reached or consulted by those having access to the Minitel 
system through the normal telephone network {40}. 

F.R. of Germany There are plans to introduce a special co-ordination centre on 
a federal level. 

Greece* 

Iceland* 

Ireland* 

Italy 

The need for preplanning of an information system has been 
proved evident. 

The information aspects are under consideration. 

The information aspects are under consideration. 
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Japan 

Luxembourg* 

Netherlands 

Norway* 

Portugal* 

Spain 

Sweden 

Switzerland 

Development of a communication network is being examined. No 
revision of the basic plan for public information will be 
necessary as a consequence of the Chernobyl accident, but the 
development of a communication network is being examined. 

Information is considered an important subject where 
improvements are considered. 

A radiological emergency plan is under development. 
Preliminary information submitted to the NEA indicate that 
radio and TV will be used to notify and to give instruction to 
the public. A proposed Operational Emergency Centre will be 
responsible for information to the public. 

No change. 

Improved communication systems have been installed, especially 
telex and telefax to all local authorities. The problem of 
dissemination of information is being reviewed and new 
procedures are being incorporated in the emergency planning. 
Other measures that can be mentioned are: a preplanned 
telephone system to be used for informing the public and the 
media, preplanned information materials about radiation, 
personnel trained for the purpose of information, etc. A 
guide or manual including basic facts about radiation, 
emergency plans, etc. is under preparation and will be 
distributed to authorities at all levels. 

All people in the country were informed about the conse .uences 
of the Chernobyl accident through a brochure. 

Exercises on regular basis for the personnel concerned at a 
frequency of at least once every 4 years per site for l?rge 
drills involving government bodies. Smaller ones more ox ten. 

A few additional sirens will be installed in the emerge .cy 
planning zones and improved preparedness for distribution and 
shareholding of iodine tablets are discussed. 

The information of the public vill be repeated periodically 
and an information brochure will be distributed to all people 
in Switzerland. 

Turkey* 
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United Kingdom The Chernobyl experience highlighted the need for rapid 
dissemination at a local level of information as well as 
through media channels and centrally for both UK based and 
overseas accidents. 

The frequency and type of exercises are being reviewed; the 
local off-site exercises involve both local authorities and 
central government agencies. 

There are at present three levels of exercises in the UK: 

Level 1: The exercise at which the operator demonstrates the 
adequacy of emergency arrangements at his site to the Nil. 
The exercise generally involves only on-site personnel but 
emergency services and other external organisations may be 
involved at the discretion of the operator. Level 1 exercises 
normally take place annually at each site. 

Level 2: These exercises are aimed specifically at 
demonstrating the functions of the centre dealing with 
off-site implications of an emergency. The Government 
Technical Adviser will be appointed and the local authority 
and emergency services will normally be involved. The aim is 
to test the function of each centre every two or three years. 

Level 3: These exercises are aimed at demonstrating the 
functions of the off-site centres and role of all the relevant 
external agencies and organisations. The operator, Local 
Authority, Nil and other regulatory bodies as well as Central 
Government will normally be involved. The interactions 
between Government Departments and Ministers will be 
simulated. The aim is to hold one Level 3 exercise within the 
nuclear industry each year. 

United States No change. 

*No nuclear power programme. 
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Summary review of the response to section G of the questionnaire 

Most countries inform the public, mainly thorugh brochures, around the 
nuclear power plants about the em rgency plans. Very few countries report 
that they have informed all the people in the country about the emergency 
planning in the country, but one country reports this will be done in the 
future. 

A mechanism for periodical information of the public living close to 
the plants and organisations involved in an emergency response seems to exist 
in most countries. 

Many countries have in their emergency procedures a scheme for 
emergency classification with a variety of classes, usually three or four iii 
number. One country reports that they are going to establish also a special 
classification scheme, "severity scale", for the purpose of improving public 
information of nuclear incident? and accidents. 

Most countries use telephone lines for notification of authorities in 
case of an emergency. In order to secure communications, improvements are 
considered by several countries especially between the power plants and the 
"emergency centres". Direct lines independent from the ordinary switchboards 
are established. Authorities will also be informed by the various national 
monitoring network services, on-line through established computer systems 
and/or indirectly after manual checkings. 

The public is generally notified by sirens and mobile loudspeakers in 
the emergency planning zones and by sirens and radio in case of a large 
fall-out situation. Means of instructing people are by radio, television and 
sometimes through other media. People are generally advised to stay inside 
and listen to the radio when a notification (alert) has been given. 

As can be seen from the answers, most countries have preplanned schemes 
in order to inform the public and news media in an emergency situation, and 
are at present reviewing their practices concerning this subject as a 
consequence of the Chernobyl accident {40}. 

All countries seem to have procedures for updating their emergency 
plans periodically, in most cases once a year. 

On-site exercises and training are being done in most countries once a 
year; in some countries more often. Major exercises involving local off-site 
personnel are arranged from once in 3 years to 2-3 times a year. Major 
exercises involving governmental bodies are arranged on a regular basis as 
required by the authorities once a year for some countries and less frequently 
for others. 
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4. PINAL CONSIDERATIONS 

4*. 1 Introduction 

This chapter provides a review of the major changes in the emergency 
planning practices and criteria implemented or underway in the Member 
countries as emerged from the NEA survey. In this chapter some areas of 
possible international co-operation as well as recommendations for further 
work will also be identified. 

4.2 Review of the Changes in the Emergency Planning Practices and Criteria 
as a Consequence of the Chernobyl Accident 

Following the Chernobyl accident in 1986, many countries had to 
implement ad hoc measures and establish criteria and reference values to 
respond to the accident impact. They are now reviewing and updating their 
plans to take into consideration experience gained and lessons learned in 
order to develop a "better" preparedness to handle different kinds of 
radiological emergencies. 

It is obvious that several lessons should be learned from the 
experience gained from the response to the Chernobyl accident and an effort 
made to further increase the international co-operation in the field of 
establishing the scientific and technical basis for emergency planning 
criteria and standards. 

Finally, the nuclear accidents experienced so far, i.e. on-site as well 
as off-site, have shown the importance of being prepared to handle different 
types of consequences from purely informing the media and the public about a 
possible release up to applying countermeasures on a nation-wide basis. 

In the on-going review, the following areas seem to be of special 
importance: 

Principles for planning 

The basic philosophy, developed in the ICRP Publication 40 and the IAEA 
Safety Series 55 and 72, seems to be adopted by the OECD Member countries. 

Concerning the basic principles for planning intervention, first 
priority will be given to actions aimed at avoiding non-stochastic effects and 
to limiting stochastic effects by introducing countermeasures which achieve a 
positive net benefit to the individuals involved (principles (a) and (b) of 
the ICRP Publication 40). Some countries point out the difficulties of 
implementing principle (c), which says that "the overall incidence of 
stochastic effects should be limited as far as reasonably practicable by 
reducing the collective dose equivalent". Additional international guidance 
is obviously needed in this field, particularly concerning the clarification 
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of the relative role of the principles (b) and (c). This issue is one of the 
principal questions being examined by the NEA Group of Experts on Intervention 
Levels for Nuclear Emergencies {34} and will be addressed by the ICRP in the 
on-going reviev of their Publication 40 . 

In the light of the vork going on at present in the Member countries, 
it seems obvious that the different aspects of responding to a transboundary 
impact had not been considered enough before the Chernobyl accident. Hany 
countries, including those relatively far from operating nuclear pover plants, 
are developing plans, on a national basis, to handle aspects related to large 
scale territorial contamination. 

It has to be admitted that the guidance issued by international 
organisations has mainly been concentrated on aspects in the near-field, for 
example, by the introduction of the concept of emergency planning zones. Hany 
countries are at present facing the problem of how to extend to the far-field 
and in the long term criteria developed for the near-field, and the 
international organisations have started to revise their guidance in this 
field in the light of the Chernobyl experience. In Chapter 2 is mentioned 
some work already done or on-going at an international level. 

Criteria and standards 

It is clear from the survey that a certain uniformity exists betveen 
the Member countries regarding exposure pathways, criteria for considering 
them, types of countermeasures planned for, and, to a certain extent, primary 
intervention levels. However,- the source-term, or in general the assumptions 
used as a start for considering a radiological emergency, differ considerably 
from one country to another. This also has some implications for the 
definition of emergency planning zones, although the connection between the 
assumed source-term and the emergency planning zone radius is not very 
straightforward. It seems to follow a complex function with several factors 
taken into account technical as well as non-technical, i.e. 
socio-economic/political factors seem to play a role in the definition of, for 
example, the emergency planning zone radius. 

It could be concluded that emergency preparedness is constituted by tvo 
main components: 

(a) A general organisational scheme of actions and criteria for 
countermeasures that is valid in any country and is relatively 
independent on the release consideration, i.e. evacuation, 
sheltering, food control, etc.; and 

(b) A second part which, in some countries, is specific to a given 
installation and, in others, is of a more general nature and thus 
considered valid for all installations (i.e. emergency planning 
zone distances, release assumptions, etc.). 

Finally, the importance of the control of the food pathways, including 
the development of intervention levels or emergency reference levels has been 
clearly shown, as veil as the necessity of considering also appropriate 
(derived) intervention levels in other areas when a situation arises where a 
general contamination of the environment is experienced. Such areas where 
international guidance is almost lacking and where actions might have to be 
taken are for example: 
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- international travel and transport; 

- protection of occupationally exposed groups (agricultural vorkers, 
workers changing air-conditioning filters, etc.); 

- different types of environmental contamination, such as disposal of 
sewage sludge, ashes, etc. 

Emergency response function and organisation 

The Chernobyl experience has shown that an emergency preparedness in 
general as well as an organisational structure with capabilities and resources 
to carry out measurements and providing information to the public, the media 
and to involved bodies is extremely important and can greatly assist in 
helping to mitigate the effects of an accident. Consequently, many Member 
countries are at present re-evaluating their responses to the Chernobyl 
accident. Countries vith a nuclear power programme as well as "non-nuclear" 
countries are improving their planning and preparedness in order to be able to 
respond efficiently to a radiological contamination covering significant parts 
of their territory even outside the traditional emergency planning zones. The 
emergency plans will be up-graded and, in many countries, extended to cover 
the vhole of the territory, considering particularly monitoring and assessment 
and systems for collection of data and dissemination of information. This 
demands the establishment of numerous response functions in an organisation 
with defined responsibilities and clear lines of communication. 

A rapid assessment of the situation is extremely important in order to 
be able to decide whether protective actions are to be taken or not. In this 
respect, reliable systems for early warning and resources for rapid mapping of 
a fall-out situation are essential as well as systems for central collection 
of data and rapid dissemination of information. To implement and co-ordinate 
these actions during the initial period of an emergency the establishment of a 
central "lead" organisation has proved advantageous, taking into account the 
expriences gained within many countries during the Chernobyl accident. The 
IAEA (and CEC) Convention on Early Warning is central in this context. 

Protec^ ivejneasures 

Most countries assign to public authorities the responsibility for 
implementing protective measures, especially in the case of evacuation, 
relocation, thyroid control, food and traffic control. It is generally 
foreseen that local authorities, as being on the spot, will be in charge of 
the implementation of most of the protective measures, with the possible 
support from central authorities whenever it is required. Some of the actions 
however, like sheltering, or even evacuation (in a few instances), are left to 
private initiative • but are generally dependent upon advice or instructions 
from public authorities. Food control on a wide basis is generally assigned 
to central bodies, especially when policies are involved. However, in some 
countries local authorities can be responsible for the food control. 

For transboundary impacts it is generally not expected to be necessary 
to introduce extreme actions like evacuation of important groups of 
population. The Member countries, as a consequence of the Chernobyl accident, 
did not introduce any urgent protective actions, apart from those related to 
the control of the contaminated food pathways. Moreover, some experience has 
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been gained in practical countermeasures for reducing effects or consequences 
of the diffused contamination: decontamination of persons, buildings, 
agriculatural areas, reducing or avoiding transfer of radioactivity through 
environmental and food-chains by specific practices like ploughing, using 
fertilising agents, administering chemical compounds to reduce uptake of 
cesium by animals, etc. These experiences have not been reflected in the 
answers to the questionnaire nor have yet probably found their way into the 
emergency planning procedures. 

Other experience in the implementation of countermeasures, like 
sheltering, evacuation, traffic control , has been gathered in recent years by 
many Member countries in areas other than the nuclear power field, such as 
accidents in chemical plants, explosions, fires, etc. It could be worthwhile 
to exchange views and experience on these matters internationally as many of 
the facets of emergency crises management can be applied in a similar 
way to various emergency situations. 

Medical assistance 

In general, medical assistance for the population affected by a 
radiological accident is supplied at two levels. Firstly, the local level 
which includes provisions for general health care and some monitoring and 
decontamination facilities. Secondly, central specialized centres for dealing 
with radiation injuries. 

Some countries are reevaluating, as a consequence of the Chernobyl 
accident, their resources for medical support in case of severe radiological 
accidents. This reevaluation includes the identification of medical 
facilities to be linked in the emergency organisations and the issuance of 
guidance to health authorities regarding the treatment of irradiated persons 
as well as on different aspects of handling contaminated individuals. Also 
the aspects of international co-operation and assistance in the field of 
specialised treatments are considered. 

The Chernobyl accident clearly demonstrated that the people at risk, as 
far as acute effects of radiation are concerned are the ones involved in 
on-site actions during an emergency. This shows the importance of having 
adequate procedures and trained personnel on-site as well as off-site, for 
example fire fighting personnel and medical support teams, prepared in case of 
an urgent need. 

Assessment_of^ the situation 

Most countries state that they are going to introduce systems to 
improve their ability to respond promptly in case of a radiological emergency, 
domestic as well as of a transboundary nature. Many countries report that 
they are considering an "independent" mechanism to get "early warning" by 
nationwide gamma radiation monitoring networks besides the international IAEA 
Early Warning Convention mentioned earlier. It is evident that great 
attention is paid by many countries to the installation of a continuously 
operating gamma radiation monitoring network. Some countries will equip the 
system with automatic alarm in case of an increased level of radiation. This 
"alarm" will be transmitted to the emergency center of the country. The 
experience from the Chernobyl accident also showed the importance of knowing 
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what the increased levels consisted of and therefore instrumentation giving 
rapid information about the composition of the airborne radioactivity will be 
installed, as reported by some countries. 

Many countries introduced a monitoring network many years ago and are 
now, as said above, revising it. Different aspects have to be considered, 
what type of instrumentation is available today, how to transfer the 
information, how to arrange the alarm levels, how many stations are needed, 
etc. 

A nationwide network of monitors can give an indication of increased 
levels of radioactivity and may trigger the first action" by the national 
emergency center in case of a radiological emergency. Tne decision makers 
need information on the actual contamination of air and ground and on the 
potential for further contamination. In this respect work is going on to 
consider different meteorological and radiological measurement systems and 
models such as trajectory models, aerial survey systems, etc. 

In a later phase of an emergency more organisations will be involved, 
for example, food and agricultural authorities and much attention will be 
focused on problems related to food contamination and international trade, as 
was the case in many Member countries during the Chernobyl response. It seems 
to be an experience in many countries that the emergency organisation has to 
take into account these aspects by, for example, defining the role and 
responsibilities of the different organisations that will be involved. In 
this respect it could be added that there will be a tremendous need for data 
in a large scale contamination. It is certainly a lesson learnt from the 
Chernobyl accident that resources for carrying out measurement are needed 
centrally, as well as regionally, to respond to the strong demand for detailed 
information about radiation levels from the ground, radiation levels related 
to handling of different kinds of environmental products, foodstuff 
contamination levels, etc. A preplanned network of certified laboratories to 
carry out these measurements has to be an integral part of the emergency 
organisation. 

Information,_Notification,_U"£dating and Exercises 

Communication with the public, the media and organisations with special 
interests if a radiological emergency occurs was identified by most countries 
as one area where improvements of accident management systems are necessary. 
In case of a situation similar to the Chernobyl impact, the need for 
information will be enormous and preplanned resources, both centrally and 
locally, are needed to cope with the situation. Some Member countries report 
that they are considering for instance computerized data banks, electronic 
mail and data transmission systems in their on-going review of the whole 
complex of questions related to this subject. 

The Chernobyl experience also showed that the dissemination of 
information to the public has to be done centrally as well as locally, i.e. 
there seems to be a tendency, at least in some countries, to decentralise the 
systems of information to the general public. All questions from the public 
will be impossible to handle by a few national authorities. For example, one 
country reports that the national radiation protection authority during one 
day at the time of the Chernobyl accident registered 30.000 telephone calls. 
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However, to decentralize the information services demands a lot of work, and 
planning, and no country reports in detail how they are going to solve the 
problem. 

Concerning systems for emergency classification, it is obvious from the 
survey that a variety of systems exists. These systems are meant to alert the 
emergency organisation and to trigger their actions. However, as was 
experienced during the accident at THI, the classification system was also 
used by the media in describing the severity of the situation. In case of 
severe accidents with a potential of causing transboundary impact, it would be 
confusing if different systems were used by different countries to explain to 
the media and the public the situation at the plant and the emergency response 
on-site and off-site. 

Recognising this problem, experts in some countries suggesced that it 
might be useful to develop simple m*>~.ns to convey to the media and the public 
the severity of an incident or accident independently of the existing 
emergency classification systems by using a scale in order to put the in 
perspective. Studies have been started in some countries, and at the NEA, for 
the development of such a scale, which has to be seen as a means of 
facilitating early communication with the media and the public but may also 
have a role in the emergency organisation or in the early information transfer 
between countries. This could be an area for further international discussion 
in order to develop a better understanding and possibly a more uniform vay of 
explaining the severity of accidents. 

Finally, another area which may need to be encouraged internationally 
concerns emergency exercises. In order to get familiar with the emergency 
planning systems as well as with the organisations involved in an emergency 
response in neighbouring countries, countries may find it useful to have 
multinational or international exercises. The Chernobyl experience has 
stressed the importance of further considering this aspect within the 
international community. 

4.3 Recommendations for Areas of Possible International Co-OperatIon and 
Future Work 

The following areas have been identified for possible international 
co-operation. 

a) Monitoring of environmental radioactivity 

Following the Chernobyl accident in 1986, many countries had to 
implement ad hoc measures and establish criteria and reference values to 
respond to the accident impact. They are now reviewing and updating their 
plans to take into consideration experience gained and lessons learned in 
order to develop a "better" preparedness to handle different kinds of 
radiological emergencies. For example, effective meteorological and 
radiological information systems have proved essential for a prompt response 
in an emergency situation. Consequently, this is an area where improvements 
are being introduced in Member countries, particularly concerning systems for 
early warning and assessment, such as nationwide monitoring systems, aerial 
survey systems and measuring systems for large-scale food contamination. 
International co-operation could be useful in developing some information 
exchange and technical guidance in this field. 
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b) Technical asp_ects of_emergency_planning crî terî a_and_s_tandards 

It is also clear from the survey that a certain uniformity exists 
between the Member countries regarding exposure pathways, criteria for 
considering them, types of countermeasures planned for, and, to a certain 
extent, primary intervention levels. However, the source-terms, or in 
general, the assumptions used as a start for considering a radiological 
emergency, differ from one country to another. This also has some 
implications for the definition of emergency planning zones, although the 
connection between the assumed source-term and the emergency planning 2one 
radius is not very straightforward. A discussion might be needed in this 
field to help countries to reach a better mutual understanding of the criteria 
and rationale which lie behind different approaches in Member countries. 

c) Emergency classification 

A variety of emergency classification systems, aimed at alerting the 
emergency organisation, exists in the Member countries. In case of an 
accident with a potential for causing transboundary impact, it should be 
useful to have a harmonised system of classifying accidents in order to 
facilitate communication on the accident severity. In this respect the 
initiative being taken within the NEA to develop a severity scale for 
radiological incidents and accidents mainly for the purpose of public 
information, can be mentioned. These two aspects, the emergency 
classification system and the proposed severity scale, are connected and in 
this area a potential for international co-operation could exist. 

d) Information 

Communication with the public, the media and organisations, those 
involved in the emergency operations as well as other organisations with 
special interests in case of a radiological emergency, was identified by most 
countries as an area where improvements were necessary. Work has already 
started in this area, for instance, within the NEA with the arrangement of two 
workshops, one on Public Understanding of Radiation Protection Concepts and 
the other on the Mechanisms of Public Information during Major Nuclear 
Emergencies. Follow-up actions according to recommendations from these 
workshops are presently considered. 

e) Emergency exercises 

Another area which may need to be encouraged internationally concerns 
emergency exercises. In order to get familiar with the emergency planning 
systems as well as with the organisations involved in an emergency response in 
neighbouring countries, countries may find it useful to have multinational or 
international exercises. The Chernobyl experience has stressed the importance 
of considering this aspect within the international community. 

f) ProtecUvejneasures 

In a number of countries experience is being gathered after Chernobyl 
about the implementation of practical countermeasures for reducing effects or 
consequences of the environmental contamination by decontamination of 
buildings, agricultural areas and reducing or blocking transfer of 
radioactivity through food-chains. At the same time in recent years there 
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have been numerous occasions in vhich practical counterraeasures had to be 
implemented (evacuation and relocation of population, sheltering, 
decontamination, etc.) for protecting the public against accidents or 
disasters in other fields like in the chemical industry, transportation of 
hazardous materials, etc, vhere the aspects of countermeasures to be applied 
are very similar to those that would be involved in a radiological emergency. 

It would be beneficial to all countries if exchange of information in 
these areas vas encouraged and data collected from one country were made 
internationally available to others. 
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5. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

Most Member countries responded to the NEA questionnaire on emergency 
planning practices and criteria after the Chernobyl accident. 

The main conclusions and recommendations which have been drawn from the 
survey can be summarised: 

a) The existing emergency planning for nuclear accidents is mainly based 
on guidance developed by international organisations, such as the ICRP 
and the IAEA. 

b) Multinational or international co-operation and assistance, in general, 
in the field of emergency planning and preparedness seem to be 
essential, given the international impact of nuclear incidents and 
accidents. 

c) The existing planning regarding emergency planning zones in the 
vicinity of nuclear power plants remains essentially valid for that 
purpose. Some minor modifications are reported to be done by a fev 
countries. 

d) The existing planning was not applicable to a fall-out situation like 
that of the Chernobyl accident. An extended planning and organisation 
on a nationwide basis, i.e. a more flexible preparedness, is therefore 
considered necessary by most countries in case of a future large scale 
fall-out situation. The co-ordination of the nationwide planning and 
that of existing emergency planning zones seems important. Different 
aspects related to severe accidents will be included in the plans by 
more and more countries. 

Countries not having a nuclear power programme are developing plans on 
a nationwide basis to cope with a transboundary impact. 

e) "The point of contact" regarding the IAEA Convention on Early 
Notification, i.e. the organisation(s) to be notified by an accident 
country or by the IAEA, is being included in the emergency plans, and 
the notification chain within the country clarified. 

f) An emergency organisation with clear lines and responsibilities is 
considered essential in mitigating the effects of a radiological 
impact. In many countries a "lead organisation" will be nominated for 
the co-ordination of first actions, to assess the consequences, and for 
providing information centrally and supporting the information services 
of local authorities. 
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g) Technical means, the language as veil as channels to be used, when 
communicating with the media and the public in case of a radiological 
emergency, has been identified as an area vhere improvements of 
accident management systems are necessary. Host countries are 
revieving this area and different proposals for improvements have been 
made, ranging from the establishment of severity scales to the 
installation of computerised data banks for public access. 

h) Hany countries are rationalising their resources for medical support to 
the radiological emergency organisation considering also the 
possibility of international assistance. 

The importance of considering within the emergency organisation the 
availability of different kinds of emergency support teams, medical as 
veil as fire-fighting, vas clearly demonstrated in the Chernobyl 
accident. 

i) A nationvide netvork of continuously operating radiation monitors will 
be established in many countries. Automatic varning of increased 
levels of radioactivity in combination vith the possibility of carrying 
out nuclide specific measurement at low levels of air contamination are 
considered by several countries. 

j) Aerial radiological surveys were practiced and proved efficient during 
the Chernobyl response. Several countries report that they have or are 
going to develop aerial survey systems. 

k) The importance of the establishment of intervention levels or emergency 
reference levels agreed upon internationally has been demonstrated and 
experienced by the impact of the Chernobyl accident. Apart from 
intervention levels for foodstuffs also other areas need to be 
considered in the ongoing overviev of emergency planning guidance, such 
as guidance concerning international travel and transport, protection 
of occupationally exposed groups, etc. 

1) A preplanned nationvide system of certified laboratories for 
radiological measurements needs to be included in the emergency plans. 
The data from measurements have to be accurate in order to avoid any 
unnecessary alert and triggering of the emergency plans. 

m) Long term problems connected to an environmental contamination have to 
be included in some sense in the preparedness scheme of a country or in 
the emergency plans. 

In conclusion it emerges from this review that future work on an 
international basis should be recommended along the following lines: 

1. To develop technical guidance on nationwide fixed monitoring 
networks, mobile survey systems and other techniques for 
radiological assessment. 

2. To encourage discussions internationally on criteria and rationale 
vhich form the basis for emergency planning. 
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3. To encourage the development of a more uniform approach to emergency 
classification systems for radiological accidents. 

4. To encourage vork in the field of public information on radiation 
protection and accident management matters. 

5. To encourage international exchange of information and experience in 
the field of emergency exercises. 

6. To encourage exchange of information on practical countermeasures 
for reducing effects of diffused contamination in the urban, and 
agricultural environments. 

7. To encourage exchange of information or experience on the 
implementation of countermeasures in emergency situations other than 
nuclear facilities, like big transportation accidents, chemical 
plant fires, explosions, etc., where protective actions comparable 
to those planned for in case of radiological emergencies, have to be 
implemented. 
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A n n e x 1 

THE Q U E S T I O N N A I R E 

RESTRICTED 

Paris, drafted: 10th July 198/ 

dist: 15th July 1987 

SAN/0OC(87)14 
EnqJish text only 

COMMITTEE ON RADIATION PROTECTION AND PUBLIC HEALTH 

Questionnaire on Emergency Planning after Chernobyl 

In the meeting of 9th-10th March 1987, the CRPPH agreed that a useful 
initiative would be to collect Information from all countries on emergency 
planning practices and the implications of the Chernobyl experience. 
Consultants have been entrusted to critically examine the information that 
will be collected, and prepare a review of the emergency planning practices 
and criteria 1n Member countries, identifying possible areas for international 
co operation. The present questionnaire aims at collecting such information. 
The review will be submitted to the CRPPH and the CSNI Sub-Committee on 
Licensing at their next meetings in November 1987. 

Members of the Committees arc invited to fill in the following 
questionnaire, which will serve as the main source of information for the 
above-mentioned review. 

In case the Information provided in response to the questionnaire were 
not complete, the Agency will integrate this review with information obtained 
from other sources, such as published literature. In this case, such 
additional information will be clearly Identified. 

The questionnaire is divided Into 7 sections. Please give details on 
the present situation, as outlined 1n each question. Any published material 
describing the situation could be usefully referred to and possibly attached 
to the answers. 

At the end of each section, please comment on the recent or forthcoming 
changes in your national practice that have beenf or it is likely thev will be 
instigated by consideration of the Chernobyl accident or other considerations. 

Although Information can be provided on the emergency planning and 
preparedness for different types of plants 1n your country, the emphasis of 
this questionnaire is focused on nuclear power plants. 

ORGANISATION FOR ECONOMIC 
CO OPERATION AND DEVELOPMENT 

NUCLEAR ENERGY AGENCY 
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Q U E S T I 0 N N A 1 R E 

A) PRINCIPLES FOR PLANNING 

A.l) Have you adopted the basic philosophy underlined in ICRP publication 40 
and IAEA Safety Series 72 (Refer, in particular, to Section B, "Basic 
Principles for Planning Intervention", of ICRP 40 and Section IX, 
"Principles for Planning Intervention", of IAEA S.S. 72). 

Please comment on what relative emphasis the two principles: 
b) "countermeasures introduced for reducing stochastic effects to 
individuals" and c) "countermeasures introduced for reducing overall 
incidence of stochastic effects", would receive, in your country, in 
emergency planning. 

A.2) Which is the basic nature of your emergency planning? 

/ 7 a "national or standard" plan 

/ 7 a specific plan for different sites 

(Please give details as appropriate) 

A.3) Oo you specifically consider in your plans accidents in neighbouring 
countries? If yes please give details. 

No CD Yes CD 
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A.4) What type of accidents are considered as a basis for emergency planning? 

/ 7 A single reference accident 

£ZJ A spectrum of accidents 

A standard release (independent from accident analysis) 

Other (In this case, give details) 

A.S) For planning purposes, do you consider a scheme of time-phases (early, 
intermediate, late or recovery, etc.) and a range of doses for 
intervention levels as those proposed by ICRP-40 and IAEA S.S. n* 55 
and n° 72 ? 

No CJ Yes fZJ 

PLEASE COMMENT ON HOW THE CHERNOBYL EXPERIENCE HAS CHANGED OR WILL CHANGE YOUR 
NATIONAL PRACTICE IN THE FIELD COVERED BY THE ABOVE QUESTIONS 

140 



SAN/0OC(8/)14 

B) CRITERIA AND STANDARDS 

B.l) What are the released nuclides, or groups of nuclides considered for 
planning purposes? 

Noble gases 
1 and Cs 
Non volatile products 
Others 

Time to release* Release duration Total release 
(Bq) 

* Time elapsed between accident beginning and initiation of release 

B.2) What reference meteorological conditions and what types of atmospheric 
transport (and deposition) models are considered for planning purposes? 

B.3) What are the exposure pathways considered for planning purposes? 

B.4) Is the triggering of countermeasures based on the assessment of 
projected doses (resulting from models and/or measurements) or is it 
based on the exceeding of pre-established Derived Intervention levels 
in environmental matrices or foodstuffs? 
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8.5) What are the distances and the tine phases for which are the main 
countermeasures planned for? 

Countermeasure 

Evacuation 
Sheltering 
Thyroid blocking 
Relocation 
Food control 
Decontamination (of 
land & buildings) 

Others 

Km 
Early 

Time phase 

Intermediate Late 

B.6) What are the Primary Intervention Levels of dose adopted in your 
country for the various countermeasures? 

Countermeasure 

Evacuation 
Sheltering 
Thyroid blocking 
Relocation 
Food control 
Decontamination (of 
land & buildings) 

Others 

Dose or dose range (mSv) 

PLEASE COMMENT ON HOW THE CHERNOBYL EXPERIENCE HAS CHANGED OR WILL CHANGE YOUR 
NATIONAL PRACTICE IN THE FIELO COVERED BY THE ABOVE QUESTIONS 
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C) EMERGENCY RESPONSE FUNCTIONS AND ORGANISATION 

C.l) Please describe the organisation of a typical emergency plan, including 
indication of organisations and authorities involved, description of 
their tasks and responsibilities. Attach schemes or organisational 
charts (central, regional and local levels, where relevant). 

PLEASE COMMENT ON HOW THE CHERNOBYL EXPERIENCE HAS CHANGED OR WILL CHANGE YOUR 
NATIONAL PRACTICE IN THE FIELD COVERED BY THE ABOVE QUESTIONS 
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D) PROTECTIVE MEASURES 

0.1) Up to what degree of detail Is the Implementation of each 
countenneasure planned for? In particular, are the public authorities 
expected directly to Implement the countermeasure, or to what degree Is 
it left to Individuals to Implement countermeasures? 

Evacuation 

Sheltering 

Thyroid blocking 

Relocation 

Food control 

Others 

0.2) Are the countermeasures started automatically (based on accident 
analysis and information on plant conditions), or are they based on 
radiological measurements and dose projections made at the moment? 

Evacuation 
Sheltering 
Thyroid blocking 
Relocation 
Food control 
Others 

Automatic Triggering Based on radiological 
measurements 
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D.3) Indicate typical ranges of population size Interested by the planned 
counter-measures 

Evacuation 

Sheltering 

Thyroid blocking 

Relocation 

Food control 

Others 

a) 

b) 

a) 

b) 

b) 

CD yes 

CJ yes 

/ 7 yes 

CD yes 

CD yes 

CD no 

CD no 

CD no 

CD no 

CD no 

Range 
(n* of persons Involved: 

min.-max.) 

0.4) 

(a) Does this Include consideration of requirements for transport of 
people and livestock and personal decontamination? 

(b) Does this Include consideration of requirements for alternative 
food supplies? 

Are the necessary resources expected to be provided for locally or from 
far away areas? 

PI EASE COMMENT ON HOW THE CHERNOBYL EXPERIENCE HAS CHANGED OR WILL CHANGE YOUR 
NATIONAL PRACTICE IN THE FIELD COVERE0 BY THE ABOVE QUESTIONS 
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E) MEDICAL ASSISTANCE 

Indicate type and extent of general medical assistance provided for in 
a typical emergency plan; type, number, location and capacity of 
specialised medical support centres for treatment of contamination 
cases and radiation injuries (decontamination, body-monitoring, etc.). 

PLEASE COMMENT ON HOW THE CHERNOBYL EXPERIENCE HAS CHANGEO OR WILL CHANGE YOUR 
NATIONAL PRACTICE IN THE FIELD COVERED BY THE ABOVE QUESTIONS 
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F) ASSESSMENT OF THE SITUATION 

Please describe, for a typical emergency plan, the systems and 
procedures for data collection and handling: 

F.l) meteorological and radiological measurements (fixed and mobile 
equipment, maximum distance of pre-planned monitoring points, etc.); 

F.2) Oata handling systems (on-line or off-line); 

.3) Assessment models (real-time, off-line computer codes, or precalculated 
charts). Please state if the models to be employed for the assessment 
in an actual accidental situation are different from those employed for 
planning purposes (see B.2). 

F.4) Describe allocation of responsibilities for co-ordination of 
measurements and data reporting. 

PLEASE COMMENT ON HOW THE CHERNOBYL EXPERIENCE HAS CHANGEO OR WILL CHANGE YOUR 
NATIONAL PRACTICE IN THE FIELD COVERED BY THE ABOVE QUESTIONS 
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G) INFORMATION. NOTIFICATION. UPDATING AND EXERCISES 

G.l) Indicate the degree of publicity given to emergency plans; specify at 
which level the population is informed: authorities, organisations, 
selected persons, general public, etc. 

G.2) Is there a mechanism for periodical Information of public and 
authorities or involved organisations on the content of the emergency 
plan? 

Yes Z Z 7 No LZJ 

G.3) Emergency Classification (e.g., unusual event, alert, general 
emergency, etc.) 

Do you have an emergency classification? / 7 yes / 7 no 
If yes, please give some details. 

Alerting and notification 

G.4) What are the means (systems) for notification of authorities 1n case of 
an emergency, and what are the lines cf communication (that 1s "who 
notifies whom") 1n such cases? 

G.5) What are the means for alerting the public In case of an emergency; 
what 1s the coverage [1n distance and time] provided by the different 
means employed for this purpose? 
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G.6) What are the means envisaged or planned to instruct the public, 
following the alarm, on actual protective actions needed or suggested 
courses of action? 

G.7) Are there pre-planned schemes aimed at informing the public and the 
media of the off- and on-site evolution of an emergency situation? 

Yes Z Z 7 No Z Z 7 

G.8) 

Updating the Emergency Response Plan 

Are institutional procedures foreseen for periodically updating the 
emergency plan? (If yes, please give some details). 

Yes No CD 

Emergency Exercises and training 

G.9) Is it a regulatory requirement to have periodical emergency exercises 
at each nuclear plant? 

Yes No £ Z 7 

If yes, please specify as follows: 

Type of exercice 

Partial drill 
Major exercice involving on-site personnel 
Major exercice Involving local off-site personnel 
Major exercise Involving governmental bodies 
Major exercice involving the population 
Other 

Frequency 

PLEASE COMMENT ON HOW THE CHERNOBYL EXPERIENCE HAS CHANGED OR WILL CHANGE YOUR 
NATIONAL PRACTICE IN THE FIELD COVEREO BY THE ABOVE QUESTIONS 
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Off ic ia l Lines of Comunication Flow to Province 
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Annex 4 

THE ORGANISATION IN FRANCE IN THE EVENT 
OF A RADIOLOGICAL ACCIDENT 
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Source: Reference 35. 
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ITALY -DECISIONAL STRUCTURE 
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Annex 6 

EMERGENCY RESPONSE SYSTEM FOR RADIATION ACCIDENTS 
IN NUCLEAR FACILITIES IN JAPAN 
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Annex 7 

ORGANISATION CHART FOR RESCUE SERVICE IN NORWAY 
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Source: Reference 37. 
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Annex 8 

THE EMERGENCY ORGANISATION IN SPAIN - OPERATIVE DIAGRAM 
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Annex 9 

EMERGENCY ORGANISATION FOR RADIOLOGICAL EVENTS IN SWITZERLAND 

PREPARATION OPERATION 

Staff for total defence 

federal Government 

Commission for nuclear and 
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Ministry of 

the Interior 
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M M (Alsrmstelle Isdioaktivitit in dar Meteorologischen Anstalt): Tht alarm station for radiological 

accidents 

NM (Hauptabtellung fOr die licherheit der Kernanlagen): The nuclear safety authority 

Pfl (Paul-Scherrer-lnstitut): Research Institute (Uurenlingcn/Villigen) 

IRA (Institut da radiophysiqua appliquee): Institute for Applied Radiology (Lausanne) 

E M (Einsatzorganiiation Radfoektivitst): Advisory Croup of the Federal Government. 

KOJUC (Commission fur AC-Schutz): Commission for nuclesr and chemical protection. The working groups of 

the commission prepare the protective aeaaures which hsve to be taken in an emergency situation. 

KUeR (Commission zur Ueberwachung der Radioaktivitit): Advisory commits ion for radiological survey. 

NAZ (Nationals Atsrazantrale): The national emergency control centre: in an emergency situation the NAZ 

will be complemented by civilian and military personnel. It elaborates the protective measures the 

situation requires according to the propositions of COHAC's working groups and the results of the 

monitoring orgsnisstions. 

The monitoring organization* (external, Internal): These provide the monitoring results required to eva

luate the danger from asternal radiation and Internal contamination and transmit these results to the NAZ. 
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Annex 10 

PROPOSED FORM OF NATIONAL RESPONSE PLAN SYSTEMS FOR AN OVERSEAS 
NUCLEAR ACCIDENT IN THE UNITED KINGDOM 
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Annex 11 

UK ACCIDENT EMERGENCY RESPONSE ARRANGEMENTS 
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