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ABSTRACT 

Even today the Fukushima accident is challenging not only the operator and nuclear 

regulator in Japan but also the entire international and national nuclear safety framework. This 

framework is actually based on lessons learned from a relatively small number of nuclear 

accidents with wide consequences. As a result, major developments in various fields, e.g. 

areas related to prevention as well as mitigation of severe accidents, are under way. One of 

the fields, which have been somehow put aside in the past, is the development of a national 

strategy applied in the so-called post-accident phase, i.e. when the urgent countermeasures on 

and off-site have been already applied. According to the knowledge of authors such national 

strategies have been prepared rarely before the Fukushima accident. 

In 2013 the Slovenian Nuclear Safety Administration (SNSA) developed the post –

accident strategy presented in the document Post-Accident Strategy after the Nuclear or 

Radiological Accident (the Post-Accident Strategy). This is the first attempt to establish such 

strategy. The document is linked to the National Emergency Response Plan for Nuclear and 

Radiological Accidents. The core of the Post Accident Strategy is so-called the Rehabilitation 

Programme where seven strategic areas are identified e.g. monitoring of the environment and 

informing. The overarching area is radiation protection after the accident. The authors also 

propose assigning a responsible institution to be a leading institution performing tasks of a 

specific strategic area, e.g. the SNSA is responsible for the coordination of monitoring of the 

environment and the Government of the Republic of Slovenia (the Government) is 

responsible for revitalisation of affected territories. Each strategic area is analysed taking into 

account some flexibility to incorporate characteristics of a specific nuclear or radiological 

accident. 

The Post-Accident Strategy also includes the process whose final result is a preparation 

of the Rehabilitation Programme adopted by the Government. The authors identified the 

establishment of the appropriate state network of databases of all measurements and 

countermeasures as one of the main challenges. Namely, major nuclear accidents can affect 

territories for decades and such databases are one of the main tools in order to cope with risk 

assessments related to the contamination of the environment in the years to come. 
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1 INTRODUCTION 

The nuclear safety frameworks are actually based on lessons learned from a relatively 

small number of nuclear accidents with wide consequences. According to the International 

Nuclear and Radiological Event Scale (INES) which is a common tool for promptly 

communicating safety significance of an event to the public in consistent terms, only the 

Chernobyl accident and the Fukushima accident have been rated at the maximum level of the 

scale till today. However, it must be noted that lessons must be learned not only from so-

called major accidents but also from other events, e.g. from events related to core melt-downs 

listed in [1] or military accidents listed in [2].  

Understanding the Fukushima accident poses a challenge to national as well as 

international nuclear safety framework. In addition, activities following this accident give an 

opportunity to take valuable lessons to operators as well as to regulators how to cope with 

such extreme conditions. After the Fukushima accident major developments in various fields, 

e.g. areas related to prevention as well as mitigation of severe accidents, are under way all 

over the world [3-6].  

One of the fields, which have been somehow put aside in the past, is the development of 

a national strategy applied in the post-accident phase. According to the knowledge of authors 

national post-accident strategies have been very rarely prepared and no systematic overview 

of such strategies is available in the literature. One exception is the document the Policy 

elements for post-accident management in the event of a nuclear accident prepared by the 

Steering Committee on Post-Accident Management (CODIRPA) established in France in 

2005 [7]. Moreover, the texts of the Convention on Nuclear Safety and the Joint Convention 

on the Safety of Spent Fuel Management do not specifically discuss strategies of a country 

coping with the territories affected by the nuclear or radiological accident.  

In Slovenia the post-accident strategy has been foreseen already in the National 

Emergency Response Plan for Nuclear and Radiological Accidents published in 2010. 

According to this plan the Slovenian Nuclear Safety Administration (SNSA) should develop 

the Post-Accident Strategy after the Nuclear or Radiological Accident (the Post-Accident 

Strategy). The strategy is applicable only outside the nuclear facility or on the site where 

nuclear of radiological accident occurs. It enables a smooth transition from the emergency 

phase when sheltering, evacuation, iodine prophylaxis and other urgent measures must be put 

in place. The development of the document was finalised in 2013.  

2 POST-ACCIDENT STRATEGY 

The purpose of the Post-Accident Strategy includes: 

 Protection of the general public against the danger arising from exposure to ionising 

radiation; 

 Enabling help and support to affected persons; 

 Revitalisation of affected areas by enabling societal structure as well as economical 

revitalisation. 

The authors of the document Post-Accident Strategy took into account: 

 Legislation applicable in Slovenia;  

 Lessons learned from nuclear and other accidents, e.g. flooding; 
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 Available national or international documents related to post-accident strategies or 

specific countermeasures applicable during or after an accident such as [8-12].  

The document is based on flexibility, e.g. radiological or nuclear accident can have 

characteristics or a combination of characteristics which should be carefully taken into 

account. For example, a very specific combination of earthquake, tsunami and nuclear 

accident affected the population around the Fukushima-Daiichi NPP. Moreover, when 

preparing the countermeasures after an accident other characteristics of the territories affected 

must be taken into account, such as infrastructure and agricultural seasons. The document 

incorporates the flexibility in order to cope with such specifics on the territory of Slovenia. 

Although the strategy is applicable only on territories outside the operator’s site, strong 

cooperation with a nuclear operator or teams managing the site of an accident is necessary, 

e.g. the operator might need additional territory in order to cope with the conditions on a site.  

According to the Post-Accident Strategy the Government could formally establish a 

team of experts with the main task to prepare so-called Rehabilitation Program based on an 

actual situation. The team of experts also called State Headquarters of Rehabilitation could be 

just one office or in a case of a major accident even a crisis ministry. As a rule experts 

nominated by different ministries should be involved due to the fact that multidisciplinary 

expertises must be available in the team, e.g. financial experts, civil engineering experts, 

health experts and experts from the ministry for external affairs in order to be able to apply 

for international help.  

The Rehabilitation Program is adopted by the Government. In line with the SNSA 

document already mentioned, the team of experts is nominated to conduct the activities from 

the program. 

The Post-Accident Strategy required incorporation of seven strategic areas in the 

Rehabilitation Program, namely: 

 Radiation protection; 

 Monitoring of the environment; 

 Protective actions; 

 Mitigation of consequences of countermeasures; 

 Informing; 

 Restriction of economical consequences and liability; 

 Revitalisation. 

Among the areas, radiation protection requires specific attention as uncontrolled 

radiological situation is a unique characteristic of nuclear or radiological accidents and is 

strongly connected to all other areas. While in other strategic areas some procedures already 

exist after some other types of accidents, e.g. activities related to informing apply also in case 

of an earthquake or a fire, radiation protection is somehow the most unique area. The Post-

Accident Strategy is in line with the ICRP 103 recommendations incorporating remarkable 

flexibility when emergency and existing exposure situations are studied. 

3 REHABILITATION PROGRAM AND SEVEN STRATEGIC AREAS 

Each strategic area which must be analysed in a specific Rehabilitation Program is 

presented in the Post-Accident Strategy with a short description following with already 
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recognised activities and issues which might occur when activities take place in Slovenia. The 

document Post-Accident Strategy also emphasise that all measures to be put in place should 

be carefully analysed in advance in order to assure that the harm due to a measure is less than 

the harm when no such measure is applied.  

Moreover, the document also underlines that despite activities conducted by the 

Government or other state institutions, so-called self-help or other actions will take place. 

Such actions, either positive or negative, should be taken into account in a due time, e.g. 

persons could come to a contaminated area despite a prohibition and take contaminated 

objects with them. 

The seven strategic areas are somehow artificially identified just to structure the 

reaction of the state and state institutions on an accident, e.g. revitalisation is strongly linked 

to informing. In an actual situation flexibility must be applied by the team of experts already 

mentioned as well as by the Government.  

The strategic areas are discussed in details in the document of the SNSA. However, 

some challenging issues might be mentioned. 

3.1 Radiation protection 

Contamination of the environment with radionuclides is a unique characteristic of 

nuclear and radiological accidents, so all activities in other areas must take into account a 

possibility that when conducting some activity the staff involved as well as the general public 

must be protected in line with the radiation protection principles. Moreover, contamination of 

animals, food and other objects such as cars and mobile phones must be taken into account in 

order not to spread contamination as well as not to produce unnecessary radioactive waste.  

Control points must be established in the areas where the staff involved or the general 

public enter or exit to and from a contaminated area. Decontamination must be assured as 

well as protection and measuring devices. All activities must be planned well in advance 

together with qualified experts for radiation safety in order to limit further impact of an 

accident on people and the environment. 

3.2 Monitoring of the environment 

The purpose for monitoring of the environment is not just to identify areas where 

protective actions must be put in place but also later on in a due course of an accident to 

enable to abandon protective actions when they are not necessary. All protective actions are 

always a burden to the general public. The monitoring is not just one time-limited campaign 

but can last for decades.  

The purpose of monitoring and proposed protective actions after analyses of the results 

of monitoring are strongly linked. So-called Program of monitoring of the environment is 

based on the foreseen possibilities which protective actions might be actually put in place.  

3.3 Protective actions 

All protective actions are based on the results of the monitoring of the environment. The 

Post-Accident Strategy foresees the Program of protective actions which includes actions 

related to food restriction, replacement of feed, treatment of food and feed and finally 

decontamination and radioactive waste. Decontamination procedures are linked to 

decontamination of personnel, stock and all moving objects as well as decontamination of 

settlements and the environment. The authors specifically point out that decontamination 
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procedures related to settlement and the environment are very strongly linked to future plans 

of the state with the territory affected. 

3.4 Mitigation of consequences of countermeasures 

Mitigation of consequences of countermeasures is as a rule also involved in other types 

of accidents or natural disasters so the authors only briefly make a link to already established 

systems in the state. 

3.5 Informing 

Although informing is part of any management of accidents or natural disasters very 

special attention must be given to informing the general public as well as the staff involved in 

radiological or nuclear accident because understanding a risk associated by such accidents is a 

big challenge. Because radiation cannot be felt there is no other mechanism to understand 

radiation other than to gain enough knowledge. Under a stressful situation this is a big 

challenge.  

The document of the SNSA proposes a use of already established networks for 

informing with a strong involvement of the SNSA and other institutions with enough 

expertise. Special emphasis is placed on prevention of misleading information.  

3.6 Restriction of economical consequences and liability  

Restriction of economical consequences is focused on damage caused in a state as well 

as outside Slovenia where, for example EU restriction for contamination of food and 

feedingstaff might be put in place. In addition, rules related to transport of radioactive 

materials might be very challenging. Today economic consequences due to radiological or 

nuclear accidents are intensively studied because the consequences might go well beyond 

consequences studied in the past, e.g. labour market and tourism can be deeply affected. The 

document of the SNSA also proposes to identify main strategic economical activities and 

infrastructure affected by the accident, such as main roads and main factories as soon as 

possible.  

The authors included liability issues by incorporating the link to the legal document, i.e. 

namely the Act on Liability for Nuclear Damage, in this strategic area. 

3.7 Revitalisation  

Revitalisation includes resettlement of the general public, i.e. 24 hours per day and 

economical revitalisation, i.e. presence of workers around 8 hours per day. The foreseen 

Program of revitalisation should clearly identify both types of areas in order to apply suitable 

conditions for life or just for work in the specific area as appropriate.  

The document emphasises that the demographic picture must be very well analysed 

before revitalisation is taking place as well the system of informing people in order to assure 

appropriate living or working habits. 

According to the document of the SNSA the areas where people are not going to live 24 

hours per day could be identified as agricultural, agricultural with limitation and non-

agricultural areas. Namely, under very specific and controlled conditions some contaminated 

areas could be used for agriculture.  
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4 LEADING INSTITUTIONS 

 For each strategic area the Post-Accident Strategy already proposes a leading institution 

in the state responsible for a specific measure, e.g. the SNSA is responsible for the monitoring 

of the environment with the help of other institutions such as mobile radiation monitoring 

units, qualified experts for radiation safety and military units. The leading institutions should 

be prepared well in advance to take their role to be finally defined in the Rehabilitation 

Program. The selection of the leading institution was based on the role of state institutions 

which are already responsible to perform at least a part of the specific task when no 

radiological or nuclear emergency is taking place. Namely, today the SNSA is actually 

responsible to organise monitoring of the environment in the state also under normal 

conditions. 

The authors of the strategy paid special attention to the needs of a suitable expertise. 

Namely, in case of an emergency of bigger scale, the leading institution might not be capable 

to perform a job, e.g. due to a lack of experts, so a suitable reorganisation must take place in a 

due time. Such ad-hoc reorganisation could lead to a quality of a job performed to become 

questionable. For example, sampling of soil for measurements of radioactivity due to the 

fallout is quite different than sampling used for agricultural purposes. Namely, while the 

former sampling is focused on the top soil, a normal sampling of a soil for agriculture 

purposed requires a sample from deeper layers.  

In cases when a specific task is performed by a non-specialist a suitable control of the 

job performed must be assured. When such tasks are performed by experts from abroad, a 

suitable harmonisation of procedures must take place in order to avoid any misunderstanding.  

5 DOCUMENTATION 

The major nuclear accidents as well as some other accidents such as the Palomares 

accident mentioned for example in [2] and therein [2] show that when contamination of the 

environment with radionuclides is present the rehabilitation including decontamination could 

last for decades or even much longer after an accident. In order to cope with prolonged effects 

of radiological and nuclear accidents all measurements, decisions and other activities must be 

well documented. For example, handling radioactive waste without a proper documentation 

system could pose a significant risk to workers or the general public working and living on a 

territory affected even after decades. Moreover, people might wonder decades after an 

accident what was their dose during and after an accident. So such databases must be prepared 

in a due time. 

The issue of appropriate documentation is carefully analysed in the Post-Accident 

Strategy. Namely, a list of proposed databases in each strategic area is identified and 

networking of such databases is envisaged. In order to illustrate the approach taken by the 

authors of the strategy Table 1 gives a part of a list of databases proposed. However, it must 

be noted that the list proposed gives just a general scope what might be on such list after a 

real event. 
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Table 1: Strategic areas and a part of a list of databases proposed 

Strategic Area Databases 

I. Radiation Protection - Central database of doses of the general public 

- Central database of health surveillance of the 

general public 

- Central database of interventional and other staff 

involved in rehabilitation 

- Central database of training of staff involved in 

rehabilitation 

-  … 

II. Monitoring of the 

Environment 

- Central database of monitoring of the 

environment (including Results of monitoring 

and Database of protective actions ) 

- Central database of the staff involved in 

monitoring 

III. Protective actions - Central database of protective actions 

- Central evidence of dislocated people 

- Central evidence of monitoring food 

- Central evidence of decontamination of 

settlements, industrial objects and infrastructure 

- Central evidence of measurement of 

contamination and decontamination of people 

-  …  

IV. Mitigation of consequences 

of countermeasures 

- Central database of mitigation of consequences 

of countermeasures 

V. Informing - Database of the state system for informing  

VI. Restriction of economical 

consequences and liability 

- Central database of activities focused on 

limitation of economical consequences 

- Central register of injured parties 

VII. Revitalisation * 

* The documentation is based on the Program of Revitalisation adopted by the Government. 

6 CONCLUSION 

The first post-accident strategy in Slovenia which was prepared by the SNSA in 2013 

identified seven strategic areas. They must be further elaborated after the accident in the 

Rehabilitation Program in a harmonised way. Due to the fact that contamination with 

radionuclides is a unique characteristic of nuclear and radiological accident radiation 

protection is somehow overarching strategic area which should be carefully studied and 

planned. The leading institutions which are proposed in the Post-Accident Strategy after the 

Nuclear or Radiological Accident in order to coordinate all activities within a specific 

strategic area might find the preparation for post-accident time very challenging.  

One of the main characteristics of the proposed strategy is its flexibility. Incorporation 

of flexibility is not based only on unknown characteristics of the nuclear or radiological 

scenario but also on unknown parameters which might occur on the territory already affected 

by an accident or on the territory which might influence the territory already affected, e.g. 

large precipitation. 



311.8 

Proceedings of the International Conference Nuclear Energy for New Europe, Portorož, Slovenia, September 8  ̶  11, 2014 

REFERENCES 

[1] H. Janzekovic, “Core Meltdown Accidents in Europe and Lessons Learned”, Proc. Int. 

Conf. Fourth European IRPA 2014 - Radiation Protection Culture - a global challenge, 

Geneva, Switzerland, June 23-27, IRPA, 2014, pp. 229 – 232. 

 

[2] H. Janžekovič, M.J. Križman, “Significant Nuclear and Radiological Events in Europe 

in the Past”, Proc. Int. Conf. Nuclear Energy in Central Europe 2013, Bled, Slovenia, 

September 9-12, Nuclear Society of Slovenia, 2013, available at 

http://www.nss.si/proc/nene2013/pdf/NENE2013_413.pdf 

[3] http://ec.europa.eu/energy/nuclear/safety/stress_tests_en.htm 

[4] http://pbadupws.nrc.gov/docs/ML1118/ML111861807.pdf  

[5] http://press.edf.com/press-releases/all-press-releases/2014/french-nuclear-rapid-action-

force-farn-opens-final-regional-base-at-bugey-288306.html&return=2594 

[6] ENCO, Review of Current Off-site Nuclear Emergency Preparedness and Response 

Arrangements in EU Member States and Neighbouring, Countries, ENCO for DG 

TREN, 2013, available at 

http://ec.europa.eu/energy/nuclear/radiation_protection/doc/emergencypreparedness/20

14_nep_epr_review_2012-474_main.pdf  

[7] CODIRPA, Policy elements for post-accident management, ASN, 2013, available at 

http://www.french-nuclear-safety.fr/Information/News-releases/National-doctrine-for-

nuclear-post-accident-management 

[8] IAEA, Actions to Protect the Public in an Emergency due to Severe Conditions at a 

Light Water Reactor, IAEA, 2013, available at http://www-

pub.iaea.org/books/IAEABooks/10362/Actions-to-Protect-the-Public-in-an-Emergency-

due-to-Severe-Conditions-at-a-Light-Water-Reactor 

[9] IAEA, Joint Radiation Emergency Management Plan of the International Organizations 

EPR-JPLAN (2013), IAEA, 2013, available at http://www-

pub.iaea.org/books/IAEABooks/10523/Joint-Radiation-Emergency-Management-Plan-

of-the-International-Organizations-EPR-JPLAN-2013 

[10] COUNCIL DIRECTIVE 2013/59/EURATOM of 5 December 2013 laying down basic 

safety standards for protection against the dangers arising from exposure to ionising 

radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 

97/43/Euratom and 2003/122/Euratom, Off. Journal of the EU L 013, 17 January 2014, 

available at http://eur-lex.europa.eu/legal-

content/EN/ALL/;ELX_SESSIONID=Hy27JQZDpGHymLVD1pTyQtpGbntYlM1sZr2

1QSQy11z2y2Ym7N2P!637608542?uri=OJ:L:2014:013:TOC 

[11] COMMISSION REGULATION (EURATOM) No 770/90 of 29 March 1990 laying 

down maximum permitted levels of radioactive contamination of feedingstuffs 

following a nuclear accident or any other case of radiological emergency, Off. Journal 



311.9 

Proceedings of the International Conference Nuclear Energy for New Europe, Portorož, Slovenia, September 8  ̶  11, 2014 

of the EU L 083, 30/03/1990, P. 0078 - 0079 L 013 available at http://eur-

lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L:1990:083:TOC 

[12] V. Roja-Palma et al (eds.), TMT Handbook, 2009, Lobo Media AS Norway, available at 

ftp://ftp.cordis.europa.eu/pub/fp6-euratom/docs/tmt-handbook-20091.pdf 

 


