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ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT 

The OECD is a unique forum where the governments of 34 democracies work together to address the economic, social 

and environmental challenges of globalisation. The OECD is also at the forefront of efforts to understand and to help 

governments respond to new developments and concerns, such as corporate governance, the information economy and the 

challenges of an ageing population. The Organisation provides a setting where governments can compare policy experiences, 

seek answers to common problems, identify good practice and work to co-ordinate domestic and international policies. 

The OECD member countries are: Australia, Austria, Belgium, Canada, Chile, the Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Luxembourg, Mexico, the Netherlands, 

New Zealand, Norway, Poland, Portugal, the Republic of Korea, the Slovak Republic, Slovenia, Spain, Sweden, Switzerland, 

Turkey, the United Kingdom and the United States. The European Commission takes part in the work of the OECD. 

OECD Publishing disseminates widely the results of the Organisation’s statistics gathering and research on economic, 

social and environmental issues, as well as the conventions, guidelines and standards agreed by its members. 

This work is published on the responsibility of the OECD Secretary-General. 

The opinions expressed and arguments employed herein do not necessarily reflect the official 

views of the Organisation or of the governments of its member countries. 

NUCLEAR ENERGY AGENCY 

The OECD Nuclear Energy Agency (NEA) was established on 1 February 1958. Current NEA membership consists of 

31 countries: Australia, Austria, Belgium, Canada, the Czech Republic, Denmark, Finland, France, Germany, Greece, 

Hungary, Iceland, Ireland, Italy, Japan, Luxembourg, Mexico, the Netherlands, Norway, Poland, Portugal, the Republic of 

Korea, the Russian Federation, the Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, the United Kingdom 

and the United States. The European Commission also takes part in the work of the Agency. 

The mission of the NEA is: 

– to assist its member countries in maintaining and further developing, through international co-operation, the 

scientific, technological and legal bases required for a safe, environmentally friendly and economical use of 

nuclear energy for peaceful purposes, as well as 

– to provide authoritative assessments and to forge common understandings on key issues, as input to government 

decisions on nuclear energy policy and to broader OECD policy analyses in areas such as energy and sustainable 

development. 

Specific areas of competence of the NEA include the safety and regulation of nuclear activities, radioactive waste 

management, radiological protection, nuclear science, economic and technical analyses of the nuclear fuel cycle, nuclear law 

and liability, and public information. 

The NEA Data Bank provides nuclear data and computer program services for participating countries. In these and 

related tasks, the NEA works in close collaboration with the International Atomic Energy Agency in Vienna, with which it 

has a Co-operation Agreement, as well as with other international organisations in the nuclear field. 
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Example-1  

In the “urgent” phase of emergency, where prompt actions are focused predominantly on protection of public health and safety. 
There are different ways this protection can be undertaken that would result in an optimised protection strategy. Predetermined 
staged evacuations of geographical areas are one example. In this instance, some of the population is evacuated in stages; 
those closest to the event would evacuate first based on plant conditions, followed by others further out from the emergency 
site event origin. This can substantially reduce radiation dose to the population while effectively using available transportation 
resources. 

 

Example-2  

The principles and strategies of optimisation apply to all types of emergencies that can result in the release radioactive 
materials to the environment. However some emergencies, such as transportation accidents, may only affect a relatively small 
or locali sed area. In such emergencies, it is likely easier to fully recover an area by actions such as removing topsoil or 
roadway surfaces or washing down roadways and buildings. In these types of emergencies, a plan for selecting reference 
levels and implementing optimised protection strategy may include complete recovery of the area. 

It is possible for a contamination event to encompass a larger geographical area, but the resultant levels of contamination and 
dose are not significantly above background levels (e.g., fallout from a dirty bomb). In this type of emergency, the optimisation 
process, with its careful consideration of benefits and detriments, may result in a conclusion that no action may be a preferred 
option. 

For large emergencies with the possibility of widespread contamination, such as nuclear power plant accidents or incidents, or 
the detonation of an improvised nuclear device, the development of a range of situation-appropriate criteria and strategies that 
could be used to further reduce or optimise exposure is an important part of emergency planning efforts. In developing 
situation-appropriate criteria, consideration must be given to the activities in the given area. For example, are there 
kindergartens or schools in the area? If such sensitive groups are present, it would be appropriate to plan more stringent criteria 
to ensure the doses are well below the reference level. In this case, the optimisation strategy could put more weight on dose 
reduction and less on other factors, as long as it is justified. Appropriate criteria and the resultant optimisation strategy for a 
location of limited occupancy, such as a forest, park area, or roadway, may place less emphasis on remediation and more 
emphasis on different restrictions concerning the use of the area. It is not unreasonable to expect that management of affected 
areas may take years to reach acceptable dose levels and living situations. 
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COUNTRY CZECH REPUBLIC 

Have you established a process for 
optimisation of the protection strategy 
for emergency exposure situations and 
existing exposure situations resulting 
from an emergency? 

Yes 

How do you define optimisation 
strategy as it is used in your country? 

The optimisation strategy is based on the previous ICRP recommendations (60, 63, etc.). The ICRP 
103 recommendations are intended to be implemented into an amendment of the Atomic law and 
related decrees. Any recommendation on detailed application of the process for optimisation of the 
protection strategy for emergency exposure situations could be very helpful. 
The Atomic Act (No.18/1997 Coll., as amended) states in the paragraph 4 of the section 4:  
(4) Whoever utilises nuclear energy or performs radiation activities, prepares or performs interventions 
to reduce emergency, lasting or natural exposure must maintain a level of nuclear safety, radiation 
protection, physical protection and emergency preparedness such that the risk to human life health 
and to the environment shall be kept as low as reasonably achievable, economic and social factors 
being taken into account. Implementing regulation shall establish the technical and organizational 
requirements and guidance levels of exposure, which are considered to be sufficient to demonstrate a 
reasonably achievable level or an alternative procedure to demonstrate this level.  
 
Hereafter, the Atomic Act states in the paragraph 5 of the section 4:  
(5) Intervention aimed at averting or reducing an exposure shall always be performed if the exposure: 

a)  approaches or without the intervention could approach levels at which acute damage to 
health is caused, or 

b)  exceeds or without the intervention could exceed guidance levels set out in the 
implementing legal regulation and if expected reduction in health detriment due to 
intervention is sufficient to justify harm and costs related to the intervention. Implementing 
legal regulation shall establish guidance levels and details on rules for preparation and 
undertaking of intervention. 

An implementing legal regulation – the Decree No 307/2002 Coll. on radiation protection, as 
amended, sets details in its Chapter III Intervention in Radiological Emergencies (sections 98 – 100). 
The general principles are defined in the Section 98 Countermeasures: 
(1) The reduction of both personal and environmental exposures during a radiological emergency 
shall be applied by the following protective measures: 

a)  early countermeasures involving sheltering, stable iodine administration, and evacuation; 
and 

b)  long-term countermeasures involving relocation, control of radionuclide contaminated 
foodstuffs and water and control of radionuclide contaminated fodder. 

(2) The countermeasures in radiological emergencies shall always be implemented if these are 
justified by a greater benefit compared to the costs and damage caused by emergencies, and they 
shall be optimised in their form, scope and duration to bring the most reasonably achievable benefit as 
possible. 
(3) As a basic guidance for making decision on implementing the countermeasures, the guidance 
levels shall be applied which reflect a current status of knowledge and international experience about 
the facts that a given countermeasure brings a greater benefit than damage. For particular radiation 
activities and ionising radiation sources to which a risk of radiological emergency is related, the 
intervention levels specific for a given radiation activity or a ionising radiation source shall be set out in 
emergency plans based on the optimisation of radiation protection and the data specific for each 
particular event. 
(4) The data specific for determining the intervention levels in accordance with paragraph 3 shall 
involve the data on settlement and infrastructure in the vicinity of the ionising radiation source that 
affect the expected collective doses and the feasibility of countermeasures, namely: (a)  presence of 
specific groups of the population, namely in hospitals, old people’s homes, community care homes, 
and prisons;( b)  traffic situations; c) high density of population; and d) presence of a large city. 
(5) During making decision on the acceptance of countermeasures in a radiological emergency, it 
shall be necessary to take into account the fact that a current situation shall not remarkably differ from 
the conditions when the intervention levels were laid down. For a simultaneous occurrence of a 
radiological emergency and a radiological emergency after different accident, for example, an 
accident with leakage of chemical harmful substance, or after a natural disaster, it shall be necessary 
to consider whether the introduction of countermeasure increases or not the damage arising from the 
other accidents or disasters in a scope greater than the benefit from exposure reduction. 
In the following sections 99 and 100, the early and the long-term countermeasures are described in 
more details referring to intervention levels in the Annex 8. 



How is your protection strategy 
optimised, do you optimise protective 
actions within your strategy separately 
or in combination? 

It depends on an event. Generally, several protective actions could be used in the same time. 

Do you optimise urgent protective 
actions? If yes, how do you optimise 
these urgent protective actions? 

There are intervention levels for urgent protective actions. See below. 

What process do you plan to use for 
optimisation? 

There is no process for optimisation of protective action at this moment. 

For whom and by whom will the plans 
be “optimised”? 

- 

Do you have any specific triggers for 
optimisation and their use? 

- 

  



COUNTRY FINLAND 

Have you established a process for 
optimisation of the protection 
strategy for emergency exposure 
situations and existing exposure 
situations resulting from an 
emergency? 

Yes 

How do you define optimisation 
strategy as it is used in your 
country? 

Overall protection strategy is described in the guides concerning protective measures during early and 
intermediate phases of a nuclear or radiological emergency. The guides are written by Radiation and 
Nuclear Safety Authority (STUK) but put into force by the Ministry of the Interior. In preparing the 
guides feedback was requested from a large group of stakeholders (e.g., governmental, regional and 
local authorities, licensees and private sector). The content of guides have been tested in various 
large-scale exercises with different scenarios (e.g., severe NPP accident, INEX 4), and utilized during 
Fukushima accident. 

The guides emphasize optimisation process in recommending and deciding upon protective 
measures, and comparing residual dose to chosen reference level. However, it is recognized in the 
guides that during an emergency there are many factors (e.g., prevailing circumstances, timing, 
resources, capabilities, social and ethical factors, financial consequences) affecting decision making 
and radiation exposure is only one of them. The higher doses the more dominant factor exposure is 
and vice versa. 

How is your protection strategy 
optimised, do you optimise 
protective actions within your 
strategy separately or in 
combination? 

Both.  

 Each protective measure has its own criteria above which action is needed, but this does not 
mean that below the specific criteria of an action, protective measure will not be initiated. 
Protective measures may be carried out even on low level of exposure (below 1 mSv) especially 
when they are easy and sensible. 

 During response phase protective measures will be carried out in combination e.g. in early phase 
sheltering indoors + iodine prophylaxis + access control + measures concerning agriculture and 
production. During intermediate phase combination of protective measures may be e.g. short 
term evacuation + decontamination + access control and restrictions of use of natural 
environment + measures concerning agriculture and production. 

Do you optimise urgent protective 
actions? If yes, how do you 
optimise these urgent protective 
actions? 

During sudden event, urgent protective measures will be initiated based on pre-defined protection 
strategy and respective triggers for various types of emergencies (such as NPP accident, malicious 
act). In defining the strategy and triggers (e.g. OILs), optimisation has been taken into account. 

What process do you plan to use for 
optimisation? 

Radiation and Nuclear Safety Authority (STUK) as a competent authority makes safety assessments 
of development of situation with respect to safety of population, environment and society. Based on its 
safety assessment STUK during nuclear or radiological emergencies issues recommendations and 
advice on what protective measures should be considered to carry out. Recommendations and advice 
are always supplemented by reasoning (including magnitude of exposure and effectiveness of 
protective measures) for decision making process. STUK only use optimisation with respect to 
exposure, but in decision making process other factors are included in optimisation. 

For whom and by whom will the 
plans be “optimised”? 

STUK is the key advisory body in recommending protective measures to all organizations having 
responsibility to take care of the situation. The number of decision making organizations is numerous. 
STUK in its recommendations takes into account optimisation. However in decision making other 
factors play a role in optimisation process. 

Do you have any specific triggers 
for optimisation and their use? 

The guides concerning protective measures, there are operational intervention criteria of all protective 
measures as well triggers such as plant conditions, duration of sheltering etc. The triggers have been 
developed taking into account different kind of nuclear or radiological emergencies and the chosen 
reference level. 

  



COUNTRY FRANCE 

Have you established a process for 
optimisation of the protection 
strategy for emergency exposure 
situations and existing exposure 
situations resulting from an 
emergency? 

Yes 

How do you define optimisation 
strategy as it is used in your 
country? 

For emergency exposure situations, present French legislation and regulations require optimisation 
of the protection of both intervention personnel and population. Intervention levels, expressed in 
terms of projected effective dose or projected equivalent dose to thyroid, are fixed by the regulations 
and implemented during the emergency phase. The numerical values fixed by the regulations take 
into account the optimisation of the protection of the population.  

For existing exposure situations, present French legislation and regulations require optimisation of 
the protection of both intervention personnel and population. The regulations specify that a ministerial 
order can fix levels, expressed in doses, above which actions are implemented.  

In the management of contaminated areas, the ASN policy is to optimise the protection of the 
population, in a case by case approach. The objective is to clean completely the contaminated areas, 
and as low as reasonably achievable if total cleaning is difficult to be reached. 

How is your protection strategy 
optimised, do you optimise 
protective actions within your 
strategy separately or in 
combination? 

- 

Do you optimise urgent protective 
actions? If yes, how do you 
optimise these urgent protective 
actions? 

The protective actions of the population (sheltering, evacuation, administration of iodine thyroid 
blocking), required by the regulations and implemented during the emergency phase, are optimised: 
they may be combined and take into account the nature of the concerned installation, the type of the 
accident and the prevailing circumstances of the situation. 

What process do you plan to use 
for optimisation? 

- 

For whom and by whom will the 
plans be “optimised”? 

For emergency exposure situations: During the emergency phase, within the advice of ASN, the 
“prefet” (local administration) decides the implementation of all or part of the protective actions of the 
population, including its information, with the participation of the responsible of the concerned 
installation. 
For existing exposure situations, present French legislation and regulations require optimisation of 
the protection of both intervention personnel and population. 

Do you have any specific triggers 
for optimisation and their use? 

There are no specific triggers for optimisation. 

  



COUNTRY GERMANY 

Have you established a process for 
optimisation of the protection 
strategy for emergency exposure 
situations and existing exposure 
situations resulting from an 
emergency? 

Emergency exposure situations: Decisions about protective actions in the pre-release phase are 
based upon projected doses, which are compared against intervention levels. Such intervention levels 
exist e.g. for the dose from external exposure over 7 days and the dose commitment from inhalation 
of radionuclides. This approach already considers those pathways which dominate the total dose in 
most accident scenarios. During the release phase early measurements of the gamma dose rate – 
obtained from automatic monitoring networks and deployable monitoring stations – are used to 
optimise the protection strategy by e.g. enlarging or adapting areas with protective actions. After the 
passage of the radioactive plume mobile monitoring teams and airborne monitoring units are used to 
characterize the affected area and to improve the assessment of doses. At that time the current 
protection strategy is checked against this information and possibly revised again.    
For existing exposure situations, resulting from an emergency no process for optimisation is 
established. 

For existing exposure situations, resulting from an emergency it is assumed that sufficient time will be 
available during the transition from an emergency to an existing exposure situation, in which the 
process of optimisation can be established. 

How do you define optimisation 
strategy as it is used in your 
country? 

Optimisation in emergency exposure situations is understood as a permanent revision of the current 
protection strategy in the light of new information becoming available (especially monitoring data). 

How is your protection strategy 
optimised, do you optimise 
protective actions within your 
strategy separately or in 
combination? 

In principle protective actions are optimised separately – as separate intervention levels exist for 
several protective actions -, but the impact of actions on other protective actions is being considered. 

Do you optimise urgent protective 
actions? If yes, how do you optimise 
these urgent protective actions? 

The description as given before is mainly valid for urgent protective actions. 

What process do you plan to use for 
optimisation? 

The process includes regular briefings and discussion about the current radiological situation, in 
which revision of the protective strategy can be proposed. 

For whom and by whom will the 
plans be “optimised”? 

The plans will be optimised by the crisis organization in charge; the plans serve the protection of the 
public. 

Do you have any specific triggers for 
optimisation and their use? 

No 

  



COUNTRY IRELAND 

 General comment: While optimisation has been used in preparedness activities, it has not been 
used for response as the only response required in recent years has been the response to 
Fukushima where the doses in Ireland were extremely low. Thinking on this topic has also been 
heavily influenced by the fact that the closest nuclear facility to Ireland is 110 km away. 

Have you established a process 
for optimisation of the protection 
strategy for emergency exposure 
situations and existing exposure 
situations resulting from an 
emergency? 

No formal process has been established but the concept of optimisation is ingrained in the 
approaches used to develop advice and guidance in this area. 

How do you define optimisation 
strategy as it is used in your 
country? 

- 

How is your protection strategy 
optimised, do you optimise 
protective actions within your 
strategy separately or in 
combination? 

In combination. For example, for a nuclear accident, protective actions such as sheltering and 
agricultural countermeasures need to be considered in tandem. Due to Ireland’s distance from any 
nuclear facilities, sheltering would provide a small dose saving, as compared to implementing 
agricultural countermeasures such as removing dairy cows from pasture – which would require 
farmers to not shelter (or delay sheltering) but could significantly reduce ingestion dose. [Liquid milk is 
one of the few food products that it is anticipated that replacements might not be easy to find 
‘uncontaminated’ replacements for if the agricultural countermeasure is not taken early on]. 
Similarly, for a near-shore nuclear-powered vessel accident that might warrant iodine prophylaxis, 
sheltering/temporary evacuation would be considered in conjunction with this protective action – time 
allowing. 

Do you optimise urgent protective 
actions? If yes, how do you 
optimise these urgent protective 
actions? 

It would depend on lead-in time to the release. Time allowing, it is anticipated that the immediate 
(reflex) advice for a scenario which might warrant any urgent protective actions would be shelter (‘go 
in, stay in, tune in’) and after that the radiological advice would be considered in terms of the dose 
saving from one or a combination of protective actions, together with social/economic factors such as 
size of population to be sheltered/prevailing weather/vulnerable populations potentially affected. 

What process do you plan to use 
for optimisation? 

The approach that has been used for preparedness is to consider total dose from all the main 
exposure pathways; identify the main potential pathways where doses can be reduced and use this to 
prioritise preparedness activities (e.g., for nuclear facility accidents the distance of Ireland from such 
facilities, means that approx 90% of the dose would likely come from food consumption – assuming 
no protective actions – thus, protective actions for food/agriculture has been the focus of 
preparedness for this scenario). 
For response it is anticipated that the projected doses would be modelled based on available 
information, together with the dose saving (and hence projected residual dose) following protective 
actions singly and in combination. This information would inform the radiological protection advice – 
which would then be considered by an inter-governmental advisory/decision making committee which 
will also consider the social/economic factors. 

For whom and by whom will the 
plans be “optimised”? 

See above. 

Do you have any specific triggers 
for optimisation and their use? 

None formally established but can consider that it would be triggered any scenario where there is a 
potential for doses that cannot be considered trivial (mSv range) and where there is time to perform 
optimisation. 

 
  



COUNTRY JAPAN 

Have you established a process for 
optimisation of the protection strategy 
for emergency exposure situations 
and existing exposure situations 
resulting from an emergency? 

Yes 

How do you define optimisation 
strategy as it is used in your country? 

The optimisation strategy in Japan will be defined based on the concept of the ICRP protective 
actions for the emergency exposure situation and the existing exposure situation of in consideration 
of the modification of the international radiation standards. 

How is your protection strategy 
optimised, do you optimise protective 
actions within your strategy 
separately or in combination? 

The optimisation of the protective strategy is planned by using the reference level. 
At the planning phase, the reference levels are used to judge the suitability of the protective actions 
and at the response phase the effectiveness of the protective actions are examined. 

Do you optimise urgent protective 
actions? If yes, how do you optimise 
these urgent protective actions? 

The procedure development is planned to make an urgent decision based on the framework of the 
above-mentioned international standards. The decision rule is implemented by the concept of the 
emergency class (EC) identified by the emergency action level (EAL) and operational intervention 
level (OIL) based on the general criteria. 

What process do you plan to use for 
optimisation? 

In the previous guideline that Nuclear Safety Commission of Japan settled on, regarding the 
emergency preparedness and response, the concept of the optimisation of the protective action has 
not been defined clearly. 
The concept of optimisation to take into account the experience of the Fukushima accident based on 
the international framework will be clearly implemented in the concept of new guideline. 

For whom and by whom will the plans 
be “optimised”? 

It is one of responsibility of the Regulation Agency and the Nuclear Safety Commission of Japan to 
take care of optimising the protective action plan for the resident. 

Do you have any specific triggers for 
optimisation and their use? 

Japan has specific triggers of experience of the protective action execution after the Fukushima 
accident. 

  



COUNTRY ROMANIA 

Have you established a process for 
optimisation of the protection strategy 
for emergency exposure situations 
and existing exposure situations 
resulting from an emergency? 

Yes 

How do you define optimisation 
strategy as it is used in your country? 

We have defined in the Romanian legislation not values but intervals of values as generic 
intervention levels for implementing protective actions to population. Below the lower limit of the 
interval there is no need for implementing the respective protective action. Nevertheless, even in 
such cases, some actions might be needed and have to be considered in order reducing as low as 
possible the radiation doses to the affected population. In between the lower and the upper limit of 
the interval, the experts have to consider the combination of different protective actions to reduce the 
radiation doses to population. Above the upper limit, the respective protective action shall be 
implemented in any case. This is the mechanism for optimising the response strategy in different 
emergency situations. 

How is your protection strategy 
optimised, do you optimise protective 
actions within your strategy 
separately or in combination? 

In combination. 

Do you optimise urgent protective 
actions? If yes, how do you optimise 
these urgent protective actions? 

Yes. The optimisation can be performed when taking into consideration one or more factors: the 
moment of implementation, duration of implementation, combination of different protective actions. 
For example, in case of a radioactive emission in the atmosphere, restrictions on food and water 
consumption will be imposed immediately, together with sheltering or evacuation, in the very early 
hours, even before measuring the radioactive content of food and water. With such action, the 
ingestion of radioactivity is avoided from the beginning of the accident. Other combinations might be 
envisaged, taking into account the situation occurred. 

What process do you plan to use for 
optimisation? 

As mentioned above. 

For whom and by whom will the plans 
be “optimised”? 

Optimising the plans is a distinct process and has no direct connection with the optimisation of a 
protection strategy. Plans are usually optimised after exercises or events which demonstrate that 
some aspects have to be revised, updated or improved. The response strategy is part of the 
response itself. 

Do you have any specific triggers for 
optimisation and their use? 

Yes. The generic intervention levels for urgent protective actions implementation, defined as 
intervals and not single values are used as triggers. 

 
  



COUNTRY UNITED STATES OF AMERICA 

Have you established a process for 
optimisation of the protection 
strategy for emergency exposure 
situations and existing exposure 
situations resulting from an 
emergency? 

Yes 

How do you define optimisation 
strategy as it is used in your 
country? 

Protective Action Guidance provides risk-based action levels as dose to be avoided by specific 
protective actions over Emergency and Intermediate phases of an emergency.  

How is your protection strategy 
optimised, do you optimise 
protective actions within your 
strategy separately or in 
combination? 

Incident-specific decisions must be made, weighing safety and other factors when ordering shelter-
in-place, evacuation, or a combination of both over time. As more information becomes available, 
refinements of the affected area recommendations can be made. 

Do you optimise urgent protective 
actions? If yes, how do you optimise 
these urgent protective actions? 

Some U.S. states have opted to pre-deploy KI for members of the public near nuclear power plants. 
Others rely on evacuation. KI is part of the Strategic National Stockpile for wide-area disaster 
response. All communities near nuclear power plants have prescriptive emergency actions based 
on plant conditions which are practiced regularly. 

What process do you plan to use for 
optimisation? 

The process is described in the Protective Action Guides (PAGs) Manual (pub. 1992).  

For whom and by whom will the 
plans be “optimised”? 

Members of the public are protected from radiation emergency exposure by their state and 
municipal emergency management organizations, often based on PAGs. 

Do you have any specific triggers 
for optimisation and their use? 

The trigger would be a projected dose approaching a PAG level. In this sense, reference levels are 
given in terms of dose to avert. 

  



 

COUNTRY Have you established a process for optimisation of the protection strategy for emergency exposure 
situations and existing exposure situations resulting from an emergency? 

THE NETHERLANDS No.  
Still working on a strategy for optimisation. 

SWITZERLAND Not Yet.  
Recently, the national response system for nuclear and radiological emergencies was transformed into a 
new organization covering all emergency and crisis situations in the field of NR, B and C and natural 
disasters with national impact. The new ordinance was approved by the Federal Council in October of last 
year and took effect on 1 January of this year. This multi-threat approach had no major changes on the 
previous organization for NR emergencies as it was based on this model. The legal basis for decisions on 
protective actions was laid down in an appendix as integral part of the ordinance. The intention was to 
amend this appendix according to the new international recommendations. The timeframe for the revision 
of the ordinance did not allow to perform the necessary analysis and to work out the proposals how to 
implement the new recommendations. It was decided that these amendments will be part of the next 
revision of the relevant ordinances which are planned to take place next year. This will, in addition, allow 
taking into account the experience gained during the accident of Fukushima. 
Some preliminary work has already started but is still in a very preliminary stage. 

SPAIN No.  
Still working on a strategy for optimisation.  
An update of national emergency rule will be published next year. 

 



 

 

 

 

 

 

 

 

 

 

  



 

COUNTRY CZECH REPUBLIC 

Do you use reference levels? Yes 

What are your national criteria in setting 
reference levels? 

Intervention levels are established on the base of the ICRP 60 and 63 
recommendations. Upper bounds of the intervention levels can be considered to be 
reference levels.  
The intervention levels were established by the State Office for Nuclear Safety (a 
regulatory authority) in the Decree No. 307/2002 Coll., as amended in 2005, in the 
sections 99 and 100:  
Section 99 Early countermeasures 
(1) An early countermeasure shall always be considered reasonable if the expected 
exposure of an individual might directly lead to his and her health damage, and hence 
the countermeasures will always be introduced if it is expected that absorbed doses 
might exceed the levels given in Table 1 of Annex 8 during less than 2 days for any 
person. 
(2) If a countermeasure might avert or reduce in the critical group of the population for 
the time not longer than 7 days the exposure exceeding the lower maximum permitted 
level of the span of guidance levels of intervention levels as laid down in Table 2 of 
Annex 8, the implementation of countermeasures shall be considered with respect to its 
scope, feasibility, and expensiveness of countermeasures and its possible 
consequences; if the upper maximum permitted level is exceeded, the 
countermeasures shall usually be implemented. 
(3) To implement and evaluate the scope of early countermeasures, the following 

guidance levels shall be followed as a specifying guidance: 
a ) for sheltering, an averted effective dose of 10 mSv for a period of sheltering 

equal or shorter than 2 days; 
b)  for stable iodine administration, an averted committed equivalent dose of 100 

mSv in thyroid gland induced by iodine radioisotopes; and 
c)  for evacuation, an averted committed effective dose of 100 mSv over a period 

of evacuation not longer than 1 week. 
Section 100 Long-term countermeasures 
(1) For recovery countermeasures, the guidance levels of intervention levels shall be 
laid down in Table 3 of Annex 8. Projected effective or equivalent doses which, if the 
corresponding remedial measures are not implemented, would be received from all 
pathways of external exposure and radionuclide intake by inhalation and ingestion over 
the first year after the radiation accident, and for the control of contaminated foodstuffs 
and water only due to radionuclide intake by ingestion over the first year after the 
radiation accident shall be compared to these guidance levels. 
(2) For the control of foodstuffs production and import, and the introduction of foodstuffs 
into the market according to the special act28), the maximum permitted limits of 
radioactive contamination of foodstuffs given in Table 4 of Annex 8 shall be effective for 
radioactive foodstuffs contamination during a radiation accident or a radiological 
emergency until the admission date of the Czech Republic to the European Union. 
(3) To make a decision on relocation, the following guidance levels of intervention 
levels shall be accepted as a specifying guidance: (a) for commencement of a 
temporary relocation, an averted effective dose shall be 30 mSv for a period of 1 
month; (b) for termination of the temporary relocation, a projected effective dose shall 
be 10 mSv for a period of 1 month. If it is proved within 1 up to 2 years that the total 
effective dose within 1 month shall not drop below the intervention level for the 
termination of temporary relocation, permanent relocation shall be considered; and (c) 
for permanent relocation the projected lifetime effective dose shall be 1 Sv. 
The ICRP 103 recommendations are intended to be implemented into an amendment 
of the Atomic law and related decrees.  

How are they used? (in planning, in response 
phase, etc.)? 

The intervention levels are used both in planning and response phase. 

What process/authority establishes the 
reference levels? 

The intervention levels were established by the State Office for Nuclear Safety on the 
base of the ICRP 60 and 63 recommendations. 

Who uses reference levels and to what 
extent? (regulators, operators, response 
planners and decision makers, etc.) 

Regulator uses the intervention levels in response planning and in the case of 
emergency for an advice to decision maker. 

Do you have any specific triggers for specific 
reference levels? 

See above. 



 

Are reference levels “event specific”? No, the intervention levels are general. 

What does quantities is used (projected 
residual, averted, received)? 

Depending on the specific protective measures, the intervention levels use the quantity 
of the projected or residual dose. 

Do you have any process to adjust the 
reference level in transition from early to 
intermediate and to long term phase? 
Please briefly describe the process and 
indicate the roles of the participating entities. 

Not yet. 

 

  



 

COUNTRY THE NETHERLANDS 

Do you use reference levels? 
 

Yes 

What are your national criteria in setting 
reference levels? 

- 

How are they used (in planning, in response 
phase, etc.)? 

In the planning phase to determine “planning zones” in which countermeasures should 
be prepared.  
In the response phase to determine if countermeasures should be taken. 

What process/authority establishes the 
reference levels? 

Reference levels are established by the ministry of Economic Affairs, Agriculture and 
Innovation. 

Who uses reference levels and to what extent 
(regulators, operators, response planners and 
decision makers, etc.)? 

They are used by operators and response planners to prepare for an accident and to 
determine planning zones. 
Decision makers use reference levels during an emergency to decide whether 
countermeasures should be taken. 

Do you have any specific triggers for specific 
reference levels? 

No 

Are reference levels “event specific”? No 

What dose quantities are used (projected 
residual, averted, received)? 

Projected dose 

Do you have any process to adjust the 
reference level in transition from early to 
intermediate and to long-term phase? 
Please briefly describe the process and 
indicate the roles of the participating entities. 

No 

 
  



 

COUNTRY FINLAND 

Do you use reference levels? 
 

Yes 

What are your national criteria in setting 
reference levels? 

The reference level is described in the guides concerning protective measures during 
early and intermediate phases of a nuclear or radiological emergency. The guides are 
written by Radiation and Nuclear Safety Authority (STUK) but put into force by the 
Ministry of the Interior. In preparing the guides feedback was requested from large 
group of stakeholders (e.g. governmental, regional and local authorities, licensees and 
private sector). 
The reference level of 20 mSv was chosen also to reflect dose limit for emergency 
workers. The reference level is a goal, not a strict dose limit. 

How are they used (in planning, in response 
phase, etc.)? 

Reference level is used in planning an optimized intervention strategy taking into 
account e.g. possibilities and resources carry out protective measures in our society. 
 
Reference level is used during response phase, too, when actual measures need to be 
launched. However, it is recognized that during an emergency there are many factors 
effecting decision making, and radiation exposure is only one of them. The higher 
doses the more dominant exposure factor is and vice versa. Being close or above of 
chosen reference level, exposure becomes the dominant factor. 

What process/authority establishes the 
reference levels? 

Radiation and Nuclear Safety Authority (STUK), as a competent authority and the key 
expert body giving during nuclear or radiological emergencies recommendations and 
advice for protective measures. 

Who uses reference levels and to what extent 
(regulators, operators, response planners and 
decision makers, etc.)? 

Mainly STUK in estimating exposure of population and providing recommendations for 
protective measures. However, the Ministry of the Interior in putting guides into force 
supports use of chosen reference level among stakeholders. 

Do you have any specific triggers for specific 
reference levels? 

The guides concerning protective measures, there are operational intervention criteria 
of all protective measures as well triggers such as plant conditions, duration of 
sheltering etc. The triggers have been developed taking into account different kind of 
nuclear or radiological emergencies and the chosen reference level. 

Are reference levels “event specific”? No. The reference level defined in the guides for protective measures is general and 
applied to all kind of situations. 

What dose quantities are used (projected 
residual, averted, received)? 

Reference level is described as residual dose during first year after the event. In 
estimating residual dose during an emergency all exposure pathways and 
effectiveness of actual protective measures are taken into account. 

Do you have any process to adjust the 
reference level in transition from early to 
intermediate and to long-term phase? 
Please briefly describe the process and 
indicate the roles of the participating entities. 

Yes. Management of the radiation situation may take years altogether. Throughout this 
period the primary goal is to reduce the annual exposure to the population to a level 
that is seen as permanently acceptable. Lowering reference level will most probably be 
responsibility of decision making bodies based on STUK’s proposal and with support of 
political level. 

 
  



 

COUNTRY GERMANY 

Do you use reference levels? 
 

Yes. The intervention levels in place in Germany can be considered as reference level, 
since these represent dose levels, above which it is judged to be inappropriate to plan 
to allow for exposures to occur. 

What are your national criteria in setting 
reference levels? 

Reference levels were set based on the typical levels of yearly and lifetime exposure 
due to natural radiation in Germany, the severity of the disruption of the daily life of 
population affected by protective actions, and generic emergency scenarios. 

How are they used (in planning, in response 
phase, etc.)? 

Mainly in the response phase, partially also in planning. 

What process/authority establishes the 
reference levels? 

The “Strahlenschutzkommission (SSK)”, which is the highest committee providing 
advice in radiation protection to the federal government, recommends the reference 
levels and the federal government puts them in force. 

Who uses reference levels and to what extent 
(regulators, operators, response planners and 
decision makers, etc.)? 

All organizations involved in emergency preparedness and management use these 
reference levels as basis of their work. 

Do you have any specific triggers for specific 
reference levels? 

No official operational intervention levels derived from the reference levels itself are in 
use at the moment. 

Are reference levels “event specific”? No, generic. 

What dose quantities are used (projected 
residual, averted, received)? 

Only projected doses. 

Do you have any process to adjust the 
reference level in transition from early to 
intermediate and to long-term phase? 
Please briefly describe the process and 
indicate the roles of the participating entities. 

No. 

  



 

COUNTRY IRELAND 

Do you use reference levels? 
 

Yes 

What are your national criteria in setting 
reference levels? 

Heavily influenced by EU directives and recommendations. Also consider practicality of 
implementation, international guidance, projected doses from scenarios considered in 
planning and reference levels adopted by neighboring countries. 

How are they used (in planning, in response 
phase, etc.)? 

To date, in planning only – but would be used in early phase of response as a metric 
for determining if enough is being done/proposed to protect the population. 

What process/authority establishes the 
reference levels? 

Recommended by Radiological Protection Institute of Ireland to lead government 
department (LGD) responsible for nuclear/radiation emergency plans – adopted by 
LGD. 

Who uses reference levels and to what extent 
(regulators, operators, response planners and 
decision makers, etc.)? 

Used mostly by response planner/advisors in radiation protection organization, this is 
also the national regulatory organization. Also considered by other Government 
Departments (including response planners and potential decision makers) but guided 
strongly by advice given by radiation protection organization advisors. 

Do you have any specific triggers for specific 
reference levels? 

Any scenario that could give rise to non-trivial doses. 

Are reference levels “event specific”? Not specifically, but there are different operational interventional limits based on 
different event categories. 

What dose quantities are used (projected 
residual, averted, received)? 

Current adopted levels were based on averted dose but we are moving to using 
projected residual in our preparedness/response activities. 

Do you have any process to adjust the 
reference level in transition from early to 
intermediate and to long-term phase? 
Please briefly describe the process and 
indicate the roles of the participating entities. 

No plans to formalize this. We can envisage that it will be very event specific and as the 
number of entities in Ireland is small, roles are well defined with little overlap and the 
advisors/decision makers are nearly all well known to each other (hence building trust 
in advice given), no significant problems are predicted for adjusting the reference levels 
as the event progresses (based on expert radiation protection advice coupled with 
social/economic factors). 

 
  



 

COUNTRY JAPAN 

Do you use reference levels? 
 

Yes 

What are your national criteria in setting 
reference levels? 

The following are the national criteria for integrated dose at the time of the accident; 
(a) Criteria in the emergency situation are 20-100 mSv in the case of accident 
continuation. 
(b) Radiation protection criteria in the situation where contamination from past 
accidents should be taken into the consideration are 1-20 mSv/year. 

How are they used (in planning, in response 
phase, etc.)? 

They will be used in the all phases of planning, response and recovery. 

What process/authority establishes the 
reference levels? 

The Regulation Agency and Nuclear Safety Commission of Japan will be responsible to 
establish the reference levels by several processes such as discussion between 
specialists. 

Who uses reference levels and to what extent 
(regulators, operators, response planners and 
decision makers, etc.)? 

All stake-holders such as regulators, operators, response planners and decision 
makers, etc. use reference levels according to the content of their activities. 

Do you have any specific triggers for specific 
reference levels? 

Yes, Japan has specific triggers of experience of the protective action execution after 
the Fukushima accident for specific reference levels. 

Are reference levels “event specific”? No. The event specific reference level would not be considered. 

What dose quantities are used (projected 
residual, averted, received)? 

Japan prefers to the level of the residual dose after the protective action execution. 

Do you have any process to adjust the 
reference level in transition from early to 
intermediate and to long-term phase? 
Please briefly describe the process and 
indicate the roles of the participating entities. 

Yes.  
The radiation protection criteria for public in accident were as follows ; 
(a) Criteria in the emergency situation (accident continuation) 
The criteria in the emergency situation was set by reference to the recommendation 
2007 of ICRP in which 20-100 mSv is suggested as a reference level to protect public 
in the emergency exposure situation and IAEA safety guidance GSG2 "Preparedness 
and Response for a Nuclear or Radiological Emergency" (2011) in which the 
countermeasures for protection in the emergency situation describes to be in 
consideration of basic principle "Radiation exposure should be kept as low as 
reasonably achievable". Predicted integrated dose of 20 mSv per year from the 
accident onset is adopted as the criteria for the scheduled controlled evacuation area. 
(b) Radiation protection criteria in the situation where contamination from past 
accidents should be taken into the consideration 
In the 2007 recommendation of ICRP, a standard of "1-20 mSv per year" is provided as 
a reference level for protecting the public from contamination after accidents in existing 
exposure situation. And also, the principle of optimisation of protection, “ALARA (As 
Low As Reasonably Achievable)” is to be applicable to the existing exposure situation.  
They will be reflected for the radiological emergency plan development in the country, 
the licensee, and the local government through enhancement of the guidelines and 
regulations. 
We hope that the reference levels should be verified and protective actions should be 
enhanced as much as possible through the practice and lessons learned from the 
Fukushima accident. 

  



 

COUNTRY SPAIN 

Do you use reference levels? 
 

Yes 

What are your national criteria in setting 
reference levels? 

Following ICRP and IAEA recommendation reference levels are established to protect 
both public and emergency workers. 

How are they used (in planning, in response 
phase, etc.)? 

Spanish nuclear and radiological emergency rules are written thinking at planning and 
reflex phase more than intermediate or long term phase. 

What process/authority establishes the 
reference levels? 

The reference levels are established by CSN and issued in the basic emergency plan 
for emergencies at NPP and in the Civil Protection Law for emergencies in other kind of 
installation. 

Who uses reference levels and to what extent 
(regulators, operators, response planners and 
decision makers, etc.)? 

Mainly used by Regulatory Authority to public and emergency workers at the decision 
maker process; operators also consider these reference levels to emergency response 
personnel. 

Do you have any specific triggers for specific 
reference levels? 

The reference levels are a triggers value themselves although sometimes at drills and 
exercises countermeasure recommendations are considered earlier. 

Are reference levels “event specific”? No 

What dose quantities are used (projected 
residual, averted, received)? 

Averted dose it is used for emergency response. 

Do you have any process to adjust the 
reference level in transition from early to 
intermediate and to long-term phase? 
Please briefly describe the process and 
indicate the roles of the participating entities. 

It is not planned currently but it is a challenge to implement our legislation to 
intermediate and long term phases. 

  



 

COUNTRY UNITED STATES OF AMERICA 

Do you use reference levels? 
 

Yes 

What are your national criteria in setting 
reference levels? 

During normal conditions, Federal Guidance for the Public guides the limitation of 
exposure from all manmade and technologically enhanced sources (except radon). In 
an emergency, Protective Action Guidance is implemented to keep public exposures 
low. 

How are they used (in planning, in response 
phase, etc.)? 

The above criteria are used for facility regulation and then for emergency response 
preparedness exercises and drills. 

What process/authority establishes the 
reference levels? 

Laws establishing the Environmental Protection Agency gave this responsibility to our 
Agency. 

Who uses reference levels and to what extent 
(regulators, operators, response planners and 
decision makers, etc.)? 

PAGs are widely used in the U.S. nuclear power industry for offsite emergency 
preparedness activities and plans, per emergency response regulations overseen by 
Nuclear Regulatory Commission and the Federal Emergency Management Agency. 

Do you have any specific triggers for specific 
reference levels? 

The reference levels themselves serve as triggers, if dose projections approach PAGs. 

Are reference levels “event specific”? No 

What dose quantities are used (projected 
residual, averted, received)? 

Averted dose is used for emergency response, and projected residual dose is used for 
final cleanup decisions. 

Do you have any process to adjust the 
reference level in transition from early to 
intermediate and to long-term phase? 
Please briefly describe the process and 
indicate the roles of the participating entities. 

Yes. Early and Intermediate levels are recommended in the PAGs Manual, while long-
term cleanup levels must be incident-specific. 

 
  



 

Do you use reference levels? FRANCE 

No. At the present time, the term of reference level is used in the French regulations 
for emergency exposure situations or existing exposure situations, in its common 
sense, not really as defined by ICRP. 
 
They will be used when implementing the draft EURATOM BSS in the national 
regulations. 
All the discussion within the French program CODIRPA on the management of post-
accidental situations, including transition from early to intermediate and to long term 
phase, has taken into account optimisation of the protection of the population.  
 
The implementation of reference levels, in the sense of ICRP, are included in the 
conclusions and will be implemented in the national post-accident policy to be 
published mid-2012, in terms of effective doses, specially to set up areas for protecting 
the population and controlling foods and feed as well. However, to avoid 
misunderstanding by the stakeholders, the wording “guidance level” is preferred to 
“reference level”. 

ROMANIA 

No. The reference level is a rather new concept used by ICRP. It will be adopted in the 
Romanian revised specific legislation on EPR. 
 
Romania will adopt in the future in the Romanian legislation the concept of reference 
level. The proposal will be in the beginning to have one single reference level for any 
type of event, expressed as projected dose in the early phase and as residual dose for 
long term exposures. The proposal will be discussed with our counterparts and a 
decision will be taken by the group of experts representing the organizations 
composing the national system for the management of emergencies. 

  



 

GENERAL RESPONSES TO THE SURVEY 

COUNTRY RESPONSE 

AUSTRIA Currently the Austrian legislation regulating emergency and existing exposure situations (Radiation Protection Act 
and Ordinance on Interventions in Case of Radiological Emergencies and Lasting Exposure) is and has to be 
based on the EC Basic Safety Standards (Council Directive 96/29/EURATOM) and on different directly applicable 
Council Regulations (e.g. 87/3954/EURATOM and similar for laying down maximum permitted levels of radioactive 
contamination of foodstuff and feedstuff following a nuclear accident or a radiological emergency) . 
The new BSS on EC level which will implement the ICRP recommendation 103 are still under elaboration and 
discussion and therefore legally not effective. The responsible authorities in Austria have to wait for the new BSS 
before adapting the Austrian legislation.  
Therefore the current concept of emergency management in Austria is still based on the Council Directive 
96/29/EURATOM and on the ICRP 60 (interventions, intervention levels for specific counter measures, etc.). 
Nevertheless in the Ordinance on Interventions in Case of Radiological Emergencies and Lasting Exposure specific 
procedures for optimisation counter measures in different phases of a radiological emergency exits: 
Evaluation and adjustment of intervention measures 

 The effectiveness of intervention measures under implementation has to be evaluated and if necessary 
intervention measures have to be adjusted or terminated by the competent authority. 

 Therefore regional authorities have to inform the competent authority (for making decisions on the intervention 
measures) on the status and the effectiveness of interventions measures under implementation. 

RUSSIAN 
FEDERATION 

The mentioned Conception with the associated questions is likely to be applicable for the majority of types and 
extents of radiological accidents. However, exclusive cases, such as the extremely high level of the radiological 
accident (7th level according to the international scale INES), and trivial incidents, may require different intervention 
criteria. 
The optimisation procedure and effectiveness of its implementation depend very much on the assessment of the 
significance of different pathways and factors of radiation exposure, and on organizational, technical, infrastructural 
and other features. Nevertheless, the decision of these problems should be in the understanding and competencies 
of national regulators, operator and all members of emergency response. 
The experience confirms that because of the lack of a coherent system of derived criteria and unified procedure of 
their application, the use of the ICRP Publication 103 can be justified only in general sense of the emergency 
planning ideology. 
Having in mind the brevity of the radiological accident development at the early stages and the need to make 
important decisions on the public protection during the first hours, you can use just simplified methods for the 
radiation survey. At that, ‘strong-willed’, administrative decisions (preventive response) should be taken into 
account. Therefore, in such case, application of one-level system of criteria is reasonable. Even application of the 
current Russian two-level system, according to NRB-99/2009 is not always justified. Moreover, in this context of the 
reference level, the effective dose usage is not quite clear for the purpose to evaluate the radiation exposure to the 
thyroid, and for example, in case of radiological accidents in the radioactive waste storage facilities – to the skin, 
and in case of dispersion of Tran uranium nuclides – to lung etc. 
Thus, implementation of the provisions of the ICRP Publication 103 in practice of emergency response, in its 
broadest sense, has a positive meaning, but needs elaboration and further development of optimisation procedures 
and methods based on the type and scale of the radiological accident and local circumstances. 

THE UK The Health Protection Agency is currently carrying a two year programme of work to update our emergency and 
recovery advice for radiation incidents and in doing so will be considering the recommendations of ICRP and the 
BSS (EC and IAEA). It is likely that HPA will be changing the current advice to some extent to adopt some of the 
new ICRP recommendations but at present it is not clear exactly how much this will be the case. Any changes to 
UK legislation and regulations will only follow the adoption of the new European BSS, which will have to be 
incorporated into UK legislation but where appropriate account will also be taken of the HPA advice.  
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