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Forord 

Denne rapporten ble laget for Tsiernobylulykken, men er 

funnet å inneholde nokså fullstendig oppsummering av hvordan 

beredskapsoppleqget for strålevernet her i landet var fær denne 

ulykken. Den kan derfor være nyttig i forbindelse med beredskapen 

i Norge etter Tsjernobyl. 
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Introduction 

Nuclear Emergency planning in Norway is not to be detached from 

the emergency planning and the organization of emergency rescue 

and planning in general. The reason for this is obvious. Norway 

is a small country with a little more than A million inhabitants; 

it has a very low population density and extremely long coastline. 

The country is covered by large deserted mountanous regions and 

large deserted woods. In a country like this there is no single 

specialized service, either official or private that would have 

a sufficient capacity alone to take care cf emergency situations, 

the planning of this for the variety of different situations or 

the execution of operations required for such situations. This 

means that nuclear emergency planning in Norway along with any 

othei' particular emergency planning is to be considered as 

an integral part of the general emergency planning for handling 

exceptional situations where rescue and saving of life and 

properties are the essential task. 

In order therefore to give you an account of the nuclear emergency 

planning in Norway I will have to .introduce how the emernency 

planning is made in Norway how this is organized, its 

objectives and tasks and then explain how actual situations are 

planned to be handled in practice. FinalJy I will give an account 

of the nuclear emergency planning where certain activities have 

been given a license for operation of nuclear installations and 

the handling of radiation and radioactivity and also bow the 

planning is made for situations where there are no license 

involved and where the official specialized authorities are more 



The general principle for the emergency planning in Norway 

As indicated, due to the fact that Norway is a sm?ll country with 
rather limited resources, long coastal line, deserted woods and 
mountaneous regions and a very low population density the 
emergency planning is based on an organization of the 
collaboration between services, organizations and assosiations 
with resources to cover the variety of specialized services which 
are suitable for emergency rescue purposes {}}. The responsability 
for the operational collaborations between the various units 
required in the particular situation, is with the police. The 
police is the only civilian service in Norway with stations all 
over the country and an around the clock operation. The 
organization for this activity has been named the Emergency Rescue 
Service and the guidelines for this service was established by the 
Norwegian Pa rlament in form of an official Act. the last 
revision from 1980, and which became effective from 1981. 

Let us now look a little closer to the Emergency Rescue Service in 
Norway < Fig. t ) . 

The Emergency Rescue Service is the organized activity that is 
established to enter into service when situations appear where an 
immediate action is required to save life or properties from 
destruction resulting from accidents or dangerous situations or 
where this traditionally can not be handled by existing 
specialized organs or services. 

The main intention of this plan is to engage as many as possible 
of the existing relevant resources of the society to participate 
and act in the Emergency Rescue Service. There are three main 
prinsiples behind this plan (Fig. 2): 

1 . The Eme rgency Rescue Service is exercised as a collaborative 
e f f or t between a number of official and private services th.it 
dispose resources for this purpose. 

2 . One particular coordinator is appointed to organize the 
collaborative effort required and lead the actions in the 

http://th.it
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emergency situations . 

3. The service is integrated in such a way that it can handle 

ail types of emergency situations on land, at see or from 

the air. 

The organization o-f the Emergency Rescue Service jp Norway 

The Emergency Rescue Service in Norway is organized in a two-step 

organization with two Rescue Coordination Centers. One covering 
0 

the southern part of Norway up to 65 north and with the location 

at Stavanger. The other, covering the northern part of Norwa y and 

Svalbard etc with its location at Bodø. Fig. 3. The organizational 

chart for the service is shown in Fig. A. As seen, this plan has a 

two stage coordination establishment with the two coordination 

centers. These Rescue Coordinations Centers have 55 Rescue 

Subcenters located all over the country and 16 Subcenters at 

airports which can act under acute circumstances until the Rescue 

Coordination Center or Rescue Subcenters can take over the 

operation. 

The Rescue Coordination Centers have the principal responsibility 

for emerqency actions each covering its part of the country, this 

means south and north of 65 north. The Rescue Coordina tion Center 

is composed of a board of permanent members with the chief of the 

police in Stavanger and Bod© as the cha irman of the board (Fig. 

5 ) . The hoards permanent members represent the navy, airforce. 

airtraffic controlservice, the telecommunication service, and 

health authorities. As advisors to this board there are 

representatives from a number of official and private 

ornanuations and services such that the variety of possible 

specialized help needed can be provided in case of emergency. The 

Ldent: Lfication of these are shown in the Fig. 5. 

As permanent r. taff the Rescue Coordination Center has one 

professional emergency rescue inspector and 7 specialized rescui: 

operators, at each of these two centers. 

The location of the Rescue Sub Centers are shown in Fig. 6. They 

are the police stations all over the country and their 



organization are shown in F ig. 7. 

As can be seen from the figure there are representatives from a 
variety of specialized services both private and official organs 
which alltogether should be able to cover all possible emergency 
actions. I am asking you to note that representatives from the 
health authorities are included and which 1 shall come back to 
since these are of importance for the nuclear emergency planning. 

The Sub Centers are located at the 55 police stations in the 
coun'ry, with the Sysselmann at Svalbard functioning at this 
location. It is the chief of police at each of these places who 
are in charge of the emergency planning and who also organize the 
actions. The permanent members of the board of the Rescue Sub 
Centers consist of the chief of the police as chairman. 
representatives of the fireservice healthauthorities. the pier and 
guidance service, the defence, telecommunications and 
airtvafficservice. To this permanent board there are advisors 
wh ich are called upon by the chief of police to give advise in the 
stage of preparations or in case of emergency. The permanent staff 
of the Sub Centers are the personnel belonging to the policeforce. 

The training for their particular activity required in emergency 
situations is the responsibility' of the Police Acad emy. Voluntary 
irganizations like Red Cross etc arrange their own type of 
training and courses for emergency situations . 

The organizational setup for the operational action is shown in 
Fig. 8 wh ere the various resources are illustrated and located 
under the comma nd of the chief of police . 

Prom this chart it is clearly seen that the Rescue Sub Centers 
are aiming to function in the same way independent of the 
type of accident occuring and to make u •; e of the specialize»] 
services required i;< each situation, principally as advisors. 

After having discussed this general emergency planning in Norway I 
shall go over to report on the nuclear emergency planning in 
particular and give an account of how this enter into the 
organization I already have described. 



The Radiation Protection service in Norway 

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 specialized authorities which are a part of ti. 
Health service in the country. Fig. 9 is showing the 
administrative location of this institute. The institute takes 
care of all the radiation protection problems as a specialized 
Authority by issuing rules and regulations according to the 
Norwegian law regarding radiation protection for the use of 
radiation. In addition the Institute is issuing 
licenses.inspecting institutions and users of ionizing and non-
ionizinq radiation all over the country. The institute is 
functioning as an independent body but has regular contact 
meetings with the Directorate of Health by which the work i s 
ha rmon izftd with other specialized health services. The function 
further stimulated by frequent contact with the local health 
advisory bodies in the various counties all over the country on 
various aspect of radiation protection. 

The institute is organized as shown in Fig. 10 with a medical an 
a health physics section. A department of radiation protection f 
industry and research is responsible for the day to day wo rk 
regarding emergency planning. 

In connection with nuclear emergency planning it is useful to 
distinguish between two different situations in Norway. The 
National Institute of Radiation Hygiene is the Norweg ian a u thori 
regarding all import. production, transport, use or other handii 
or use of radiation or radioactive m a t e r i a l s . For this purpose t. 
institute • ay issue a license to the users when this is found 
necessary. Such a license may include the fullfillment of ce r ta L 
task regarding emergency planning and actions in emergency 
situation. In other situations this might not be possible and th 
there are other aspects of nuclear emergencies which have to be 
taken care of by the institute. 



Nuclear emerqencv planning at installations with licenses 

There are two nuclear installations in our country both operated 

by The Institute of Energytechnology ( I F E ) . These are small 

nuclear reactors for research purposes. One reactor has an effect 

of 3 MW and is located at Lillestrøm near Oslo and one of 23 MW 

located at Halden southeast of Norway. IFE has been issued a 

license to operate both reactors which include a nuclear emergenc 

plan worked out by the operating body and accepted by the 

institute (Fig. 1 1 ) . This plan indicates clearly the distribution 

of the responsibility with allocation of the administrative and 

practical task in case of emergency- The lines of communications 

and of command for emergency purposes are shown on the figur. 

The nuclear emergency planning is set up such that the operating 

institution shall be able to handle accidental situations with it 

own staff. This means that there has been established units for 

the various actions, lines of communica t ion s and of comma nd. In 

case of nuclear emergency situations where there might be release 

of radioactivity to the environment of the installation it is the 

Rescue Subcenter which enter into commnand. In such a situation 

informations are given to the pol icestation and it is this static 

that initiate any action and direct the operation as far as the 

public is concerned, this mea ns countermeasures etc. 

The National Institute of Radiation Hygiene function as advisors 

in the practical case. 

The figure also clearly indicator, the various bodies which are 

involved and directed by the chief of police. Periodically there 

are training arranged by the Rescue Sub Center where the Chief of 

the police direct these exercises. In need the police m.iy also 

call on other expertice. 

Industrial firms working with industrial radiography sources hav^ 

to be equipped and trained to handle any unforeseen situation wit 

radiation. This is part of the license which the institute are 

i s suing when permi ssion to use radiation or radioactivity is 

given. The emergency planning for this particular application.thi 



means the indication of how an emergency situation is defined. 
wha t equ ippment has to be available and how such a situation has 
to be handled is formulated as a part of the rules regulating work 
with radiography sources. Also in these cases the National 
Institute of Radiation Hygiene act as an advisor. It might also 
enter into action directly in case of need. Any unforeseen 
situation which has occurred or accident with the sources or the 
handling of the radiation, has to be reported to the institute 
giving an account of the radiation endangering the region. 
exposures of individuals and details about the accident. Personnel 
monitoring by filmbadge s is a service which is operated by the 
National Institute of Radiation Hygiene for such activities. 

At the present time there are under preparation a formal nuclear 
emergency arrangement for nuclear powered marine vessels visiting 
Norwegian harbours. Under normal circums tances an application is 
made prior to a visit of a Norwegian harbour by nuclear powered 
vessels. This application is handled by the National Institute of 
Radiation Hygiene and advice is given as to the choice of harbour 
and other requirements. Under such circumstances the nuclear 
emergency planning take into consideration that the harbour has a 
small population density, that it is easy to remove the nuclear 
powered vessel away from populated areas etc. 

Tho visited naval authority has to establish a measuring body that 
will be able to determine any leakage of radioactivity to the air 
and water and surroundings which in particular is focused on i . 
In case of a serious accident in this connection both the local 
Rescue Sub Center and the Rescue Coordination Center will enter 
into function and lead any emergency action. 

The nuclear emergency preparations in these cases follows with 
other words the normal procedures where the National Institute of 
Radiation Hygiene in collaboration with the authorities of the 
visiting harbour make the necessary nuclear emergency planning. 
This includes establishment of measuring stations, providing 
advisory personell, establishment of communications etc. 

Preparatiory meet ings in the organizations concerned and 
discussion of actions in case of accidents in the regions that 
might be affected by releases of radioactivity are currently 



taking place prior to any visit. 

All these exceptional situations will be handled by the Main 
Rescue Center or Rescue Subcenters with the institute as advisors. 
It is assumed that the Rescue Centers will handle any of these 
accident also those which will present a risk of radiation or 
radioactive contamination. Training and exercises are normally not 
carried out for such situations. The National Institute of 
Radiation Hygiene has also in its plan of nuclear emergency 
included personne 11 and equippmen t at technical shools and 
universities as well as at hospitals in the country as resources 
available, but these resources are primarily considered to help 
carry out necessary measurements for desiding on any action to be 
taken. 

Where the institute has issued a license there are at 2 or 3 years 
intervals held exercises with all parties involved participating. 
This is i.e. done at Halden in connection with the nuclear reactor 
Equippmen t. and personell foreseen to be involved in a nuclear 
emergency situation are provided and used. The experience gained 
from these exercises show always difficulties in connection with 
communi cation. Equippmen t and personnel are normally operating 
satisfactory but the transmission of information appears not to 
function satisfactory. Although improvement on these points always 
are taking place, communication seems to be a weak point. 

Nuclear erne rqency planning at other installation 

The other group o. activity where nuclear emergency planning are 
of importance for the National Institute of Radiation Hygiene an? 
where there are no .liconst; issued in the connection with tht? usf 
of radiation or r ad L<ja e t i v 11 y a fid w tie re there is a chance for th«-
liberation of radioactivity and radiation in an unforeseen way. I 
shall ment ion some of these activities (Fig. 1 2 ) . 

Past experience has shown that certain spacevehicles are equipped 
with nuclear reactors, r rash of such vehicles have also taken 
place. For these reasons tne planning of nuclear emergency under 
such circumstances has also been made in Norway. 



The crash of aircrafts with nuclear materials is another situation 

which also require emergency planning but which Norway has not 

studied in any detail. Any accident of this kind will therefore 

have to be handled in a similar way as for nuclear emergency 

situation after crash of a nuclear powered satellite. 

There are several powerreactors in neighbouring countries. 

Accidents with these do not require a high priority of emergency 

planning due to the fact that their location is more than 60 km 

away f rora the No r we g ian boarder. As a matter of precautions the 

institute has for many years carried out monitor ing of 

radioactivity of the population in that part of the country by 

whole body counting and is al'j currently measuring radioactive 

content of various foodprou' cts in that region of northern Norway. 

It may not be excluded that criminal acts with fissile materials 

might also be commj cted. a problem which has not to be overlooked 

regarding nuclear emergency planning, buc which the country so far 

have not made any preparation to handle. 

Fall of a nuclear powered spa ce yehi cle on Norweglan t e r r i t o n a n 

This problem has been extensively studied and an organization has 

been esta blished and is foreseen to enter into function as soon as 

there might be a chance for a disaster of this kind on Norwegian 

territory. The organization consist of members of the civile 

Defence Organization the National Institute of Radiation Hygiene 

and The Norwegian Defense Research Establishment. When a crash of 

an nuclear powered satelitcs takes place the Erie r gen cy Rescue 

Statioti will take over and load the actions required. The 

Emergency Rescue Station will have specialists as advisors for tin? 

various phases of the search and ct.\in up after a crash. For this 

purpose the satellite group will provide the advicory personnel 

for search an cleanup. The group wilL follow the satellite piior 

to a crash and during this periode establish contact with the 

Rescue Coordination Centers in Stavanger and Bodø . As soon as th-e 

crash is occurring within Norwegian territory the Rescue 

Coordination Centers will take over arid lead any actions with the 

help of the Rescue Subcenters concerned and advisors from various 

specialized services including the satellit group. 
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1 should draw your attention to the fact that several hospitals 
The Technical University and the Universities in the country are 
included in this plan and in any necessary help searching for 
radioactive pieces and cleanup. Their actions will be coordinated 
by the spesialized rescue staff after a crash has occurred. 

Studies performed along these lines and the planning has shown a 
good cooperation and collaborations be tween the various 
bodies concerned with a mutual understanding of the various 
problems. 

International collaboration 

In nuclear emergency planning in Norway it is of importance to 
mention the close collaboration which has been established between 
the nordic countries on this matter. The specialized institutes in 
Denmark. Finland. Sweden and Norway have already a long tradition 
to collaborate very closely in all aspects of radiation 
protection. They have several working groups functioning that are 
contributing substantially to ha rmon i?e and develop radiation 
protection in the countries concerned. 

In 1964 by the help of IAEA in Vienna an agreement was signed 
between Denmark. Finland. Norway and Sweden on mutual assistance 
in case of nuclear emergency in one of the countries. This means 
that in case of a nuclear emergency situation in one of these 
countries the others have agreed to on request to provide material 
and specialized personnel to that country. It is important to 
notice that such help only will be supplied on request. 

The particular tasks related to nucJ «?a r emergency planning 

Apart from the organization and the distribution of responsability 
for execution of che various functions related to nuclear 
emergency there are certain other criterias wh ich have been 
established +•:.:• nuclear emergency situations in Norway. These 
relates to availability of measuring equippment. the intepretation 
of measured values and the advices as to countermencares under the 
various conditions. In addition are coming problems regarding 



decontamination medical care etc. The National Institute of 
Radiation Hygiene are contributing to several of these problems. 

Nuclear emergency planning has resulted in two particular 
arrangement s which should be ment ioned briefly. Firstly the 
hospitals own preparation to meet emergence situation. According 
to the law. each hospital has to make its own plan to meet 
emergency situations and has the responsibility to be prepared to 
act according to need. The general planning for the emergency 
concerning health services has been extensively studied and a 
guide has been issued (2). The plan form an integral part of the 
Search and Rescue Service in Norway. Of particular importance for 
the nuclear emergency planning in this connection is the 2 4 
hospitals with nuclear med ical departments. These are equipped and 
has s ome resources of value for active participating in an nuclear 
emergency situation. The institute has frequent professional 
contacts with these departments and they are also from time to 
time used to act in emergency situations on betulf of tne 
inst itute. 

80 Health Councils are located all over Norway, these are a part 
of each counties health services. The institute hai established a 
system of mea surement s of low {3-activity and total ^-activity in 
milk and water at their location as a part of nuclear emergency 
planning some years ago; the system is called Lo-Ra-Con. The 
equ ippmen t i s now ready for replacement but i •; considered as an 
important activity in the nuclear emergency planning m the 
country. 

As to tne availability of equippment . th«- National Institute of 
Radiation Hygiene has at its disposal a variety of equipment 
foreseen to be used in an emergency situation, inni iarly at tne 
two research reactors , at the un i ve r •> 11 i e •; . t e r_ lm i r a L university 
and the larger hospitals there are also similar r e •; o u r i e s 
available. 

Thanks to the fact that the country is small and that the 
institute is operating with inspection and control of radiation 
emit ting equ ipment all over the country the mu tual contact on 
professional matters is active and of great importance in this 



connect ion. 

Direct contact with professionals who are prepared to assist in 
nuclear emergency situations and take part in measurements of 
radiation and radioactivity and transmit the results back to the 
advisors located at the Emergency Coordination Centers or the 
Emergency Sub Centers are of crucial importance. Regarding 
commun ication lines no particular effort have been made to prove 
their adequa cy or efficiency for all emergency situations. 

It is thought that the country dispose an organization that might 
be able to function in an emergency situation. There are some 
doubt if the equippment will prove to be adequate and there are 
doubt if the communication will function if an nuclear emergency 
situation of some d iment ion will occur. It is thought that there 
are personnel available to handle an initial period of an 
emergency situation but help from other countries w i l l be 
necessary under serious situations. The probability for these 
situations are considered however to be very lo"' at the present 
time in Norway. 

Med ica1 services 

The medica1 services in Norway to handle nuclear emergency cases 
is a part of the National Institute of Radiation Hygiene. The 
medira1 section of the institute are currently taking care of 
these problems. The institute has established a formal relation 
with the University Hospital and nuclear emergency planninq is a 
part of this collaboration. The practical arrangement of this 
problems is presently beeing studied 

The principles for the actions in n uci eA r emergencw 

The National Institute of Radiation Hygiene base their advice a i 
to radiation protection in nuclear emergency situation on ICRP in 
particular those in publication KG (Fig. 1 3 ) . This me ans that d a U 
will be used to decide on countermeasures so as to avoid serious 
nonstockastic radiation effects, limitation of risks of stockastn: 
effects to the individuals and that the overall incidence of 
stochastic effects to tit? limited a-3 far as reasonably ashievable 
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by reducing the collective doseequlvalent. As the upper dose 
limits to be observed, in such situations an effective 
dosequLvalent of 0.1 Sv to individuals and 0.6 Su to any single 
organ has been proposed (Fig. 1 4 ) . In light of these upper levels 
there are a variety of possible criterias which can be used to 
decide on countermeasures. Examples of these are f.ex. the 
population density of the regions concerned, the location of 
shools. children guarden etc. The reactor at Halden f.ex. where 
there are a greater population density near to the reactor, 
evacuation of the shools and evacuation at all are a much more 
important countermeasure as compared to the region near to the 
other reactor. 

The problem for decisions of countermeasures are to a large extend 
been given to the health physicists of the National Institute for 
Radiation Hygiene in the function of advisors to the Search and 
Rescue service that direct any actions. He has to act in light of 
his knowledge and experience regarding countermeasures using the 
guidelines in Fig. 15. Although this might not be entirety 
satisfactoryly it gives this problem the best use of professionals 
in the decisions to be taken. 

Conclu s ion 

The nuclear emergency planning in Norway is farming a part of the 
Search and Rescue Service of the country. Due to the fact that 
Norway do not dispose any nuclear power reactor the nuclear 
emergency planning has not been given high priority. The problems 
h owe ver is a part of the activity of the National Institute of 
Radiation Hygiene and is at the present time to a large extend 
based on the availability of professional health physicists and 
their knowledge rather than established practices. 
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DEFINITION 

THE EMERGENCY RESCUE SERVICE 

THE ORGANIZED ACTIVITY ESTABLISHED TO ENTER INTO SERVICE WHEN 

SITUATIONS APPEAR HHERE AN IMMEDIATE ACTION IS REQUIRED TO SAVE 

LIFE OR PROPERTIES FROM DESTRUCTION RESULTING FROM ACCIDENTS OR 

WHERE THIS TRADITIONALLY HAS NOT BEEN FORESEEN TO BE HANDLED 

BY EXISTING SPECIALIZED ORGANS OR SERVICE. 

FIG. 1 



THE PRINSIPLES 

BEHIND THE PLAN OF THE EMERGENCY RESCUE SERVICE 

1. THE EMERGENCY RESCUE SERVICE IS EXERSISED AS A COLLABORATIVE 

EFFORT BETWEEN A NUMBER OF OFFICIAL AND PRIVATE SERVICES 

THAT DISPOSE RESOURCES FOR THIS PURPOSE. 

2. ONE PARTICULAR COORDINATOR IS APPOINTED TO ORGANIZE THE 

COLLABORATIVE EFFORT REQUIRED AND LEAD THE ACTIONS IN THE 

EMERGENCY SITUATIONS. 

3. THE SERVICE IS INTEGRATED IN SUCH A UAY THAT IT CAN HANDLE 

ALL TYPES OF EMERGENCE SITUATIONS ON LAND AT SEA OR FROM 

THE AIR. 

FIG. 2 
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ORGANISATION CHART FOR RESCUE SERVICE 
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ORGANISATION OF MAIN RESCUE COORDINATION CENTER (RCC) 
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ORGANISATION OF LOCAL RESCUE SUBCENTERS (RSC) 

RSC PERMANENT STAFF 

CHIEF OF POLICE (CHAIRMAN) 
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THE OKGANISATION OF THE RADIATION PROTECTION SERVICE 
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THE NATIONAL INSTITUTE FOR RADIATION HYGIENE 
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EMERGENCY PLA.'I 
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A. FALL OF NUCLEAR POWERED SPACE VEHICLE ON 

NORWEGIAN TERRITORIUM 

B. CRASH OF AIRCRAFTS WITH NUCLEAR MATERIALS 

C. REACTORACCIDENTS IN NEIGHBOURING COUNTRIES 

D. RADIOACTIVE FALLOUT IN PEACE TIME 

FIG. 12 



1 

BASIC PRINCIPLES FOR NUCLEAR 

EMERGENCY PLANNING 

INTERVENTION 

A) COUNTERMEASUKES TO BE INTRODUCED SO AS TO AVOID SERIOUS 

NON STOKASTIC RADIATION EFFECTS 

B) LIMITATION OF RISK OF NON STOKASTIC EFFECTS TO THE INDIVIDUALS , 

C) THE OVERALL INCIDENCE OF STOKASTIC EFFECTS TO BE LIHITEO 

AS FAR AS REASONABLY ASHIEVABLE BY REDUCING THE COLLECTIVE 

DOSEEQUIVALENT 

FIG. 13 



1 

DOSEEQUIVALENT LIMITS TO BE OBSERVED 

AS FAR AS POSSIBLE IN EMERGENCY SITUATIONS 

INDIVIDUAL DOSES 

A) ADDITIONAL EFFECTIVE DOSEEOUIVALENT TO BE KEPT 

BELOW 0.1 SV. 

B) DOSEEQUIVALENT TO ANY SINGLE ORGAN TO BE KEPT 

BELOW 0.6 SV. 

FIG. 14 



Early phase (hours) Intermedin!*) phase ' Laic phase 
(days-weeks) (months, years) 

1 Critical 
. pathways 

- direct radiation from the facility 
- whole body irradiation from the 

plume 
- inhalation 
- consumption of directly conta

minated water and food 

- consumption of milk 
- consumption of the first 

crop 
- Irradiation from ground 
. deposition 

- consumption of water 
- Inhalation of «suspended 

material 

- inhalation of «suspended material 
- consumption of the second and 

subsequent crops 
- irradiation from ground deposition 

2 Critical 
nuclides 

— noble gases 
— iodines 

- Isotopes of Iodine, 8 9 S r . 
9 S S r ; 1 3 4 C s . 1 3 7 C s , I 3 i T e 

- particulates (for core-molt 
accidents) 

- 9 0 S r , 1 3 7 C s and other long lived 
radionuclides depending on the 
source terms 

3 Dose concepts only individual doses Individual and collective doses Individual and collective doses 

4* Derived 
Intervention 
levels * 

- time integral of concentration 
in air 

- activity of food 
- activity of potable water 

- activity of surface contami
nation 

- activity In milk 
- activity of crops, vcgetalon 

otc. 
- activity of potable water 
- air activity 

- activity of cultivated depth of soil 
- activity In crop 
- activity of potable water 
- air activity 

- activity of surface contami
nation 

- activity In milk 
- activity of crops, vcgetalon 

otc. 
- activity of potable water 
- air activity 

In the case where the critical radionuclides arc the Iodines, separate derived Intervention levels should be developed for children and adults. 
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