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ABSTRACT 

     The main aim of the present study is to through some lights on ICRP free 
release publication at 4 April 2011-Internationally Known as ICRP-
publication 111. The title of the publication is (application of the 
commission’s recommendations to the protection of people living in long-
term contaminated areas after a nuclear accident or a radiation emergency). 
Nuclear accidents or a radiation emergency may cause contamination. The 
contamination may be spread on a large area. There are people living in 
these areas. For many factors the people refuse to leave their homes. They 
want to stay along their life as in the case of the normal conditions. So, it is 
important to facilitate their stay and make it safe. This is not easy. But it is 
possible without neglect the radiation hazard. The radiation hazard is 
effective on the life fields. It is harmful in plants, animals, foods, water, milk 
and the buildings it self. With considering the radiological protection 
principles the living of the people for a long time could be a fact of the life 
and will be more easy and safe. Optimization principle has priority to apply. 
This publication achieves these purposes.The ICRP-111 is translated into 
Arabic at August 2012. This work is a continuation of the efforts 
series to translate some of the most important of the ICRP radiological 
protection references into the Arabic; aiming to maximize the benefit. The 
previous translations include, ICRP-105 (radiation protection in medicine) 
and ICRP -113 (education and training in radiological protection for 
diagnostic and interventional procedures). 

 

ICRP -111 text  
     The ICRP-111 text is composed of abstract, editorial (after the emergency), preface, 
executive summary, six chapters. The publication is summarized to clear the possibility of 
living on the contaminated land, with restrictions and to provide the experience gained. 
 

ICRP-111 executive summary 
 

     This guide is assumed to be considered by who supposed to protect the people living in 
long-term contaminated areas resulting from either a nuclear accident or a radiation 
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emergency. The commission considers this situation as an “existing exposure situation”. 
ICRP-111 develops the role of stakeholders. It is reinforces the principle of optimization of 
protection to be applied in a similar way to all exposure situations with restrictions on 
individual doses. Many recommendations developed in this report are broadly applicable with 
the necessary adaptations to other existing exposure situations. The decision to allow people 
who wish to live in contaminated areas to do so is taken by the authorities. These are complex 
situations which cannot be managed with radiation protection considerations alone. The level 
of exposure is mainly driven by individual behavior, so it should be controlled. Past 
experience of the management of contaminated areas has demonstrated that the involvement 
of local professionals. The priority of protection strategies implemented by authorities is to 
protect people with the highest exposures and in parallel to reduce all individual exposures 
associated with the event to as low as reasonably achievable. Stakeholder engagement is a key 
to the development and implementation of radiological protection strategies for most existing 
exposure situations.  
 

ICRP-111 chapters 
 

1. INTRODUCTION    
  

     In Publication 103, the commission described the general principles of protection in three 
different types of exposure situation: planned emergency, and existing which becomes 
practices and interventions. The present report provides guidance on the application of the 
commission’s recommendations for the protection of people living in long-term contaminated 
areas resulting from either a nuclear accident or a radiation emergency. Radiation exposure 
due to long-lived radioactive residues in the environment must be controlled. The transition 
from an emergency exposure situation to an existing exposure situation may occur at different 
times within the contaminated areas.  
 
 

2. LIVING IN CONTAMINATED AREAS 
 

     Chapter 2 considers the effects of a nuclear accident or a radiation emergency on the 
affected population. This includes the pathways of human exposure, the types of exposed 
populations, the characteristics of exposures and the experience from past events. Daily life of 
the inhabitants is affected within the contaminated areas. The relevant dimensions such as 
health, environmental, economic, social, psychological, cultural, ethical, political, etc. are 
affected.  
 
2.1. Exposure pathways 
     The types of existing exposure situation considered in this report are the result of 
dispersive events that lead to radioactive contamination over relatively extended areas. 
Following contamination of the environment, several exposure pathways can be 
distinguished: external exposure due to deposited radionuclides and intake via consumption or 
inhalation of contaminated material. Radionuclide intake by humans may arise from 
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consumption of vegetables, milk, meat and fish. The use of an average individual is not 
appropriate for the management of exposure in a contaminated area. Exposure from ingestion 
of contaminated foodstuffs may result from both chronic and episodic intakes according to the 
relative importance of locally produced foodstuffs in the diet. 
 
2.2. Characteristics of exposures 
     Day-to-day life or work in contaminated areas leads to some exposure. Individual 
exposures are affected by location, profession or occupation and individual habits. Twenty 
years after the Chernobyl accident, typical average daily intake due to 137Cs for an adult in the 
contaminated areas is in the range of (10-20) Bq and in the range of a few hundred Bq is 
common at neighbors. For the sake of controlling exposure, different exposed groups of 
populations are considered to assess the overall dose impact. A good knowledge of the 
radiological situation and the basic radiation protection advice are necessary for affected 
populations.   
 
2.3. Experience from past events 
     Past events have provided significant experience of practical value. It is used in developing 
appropriate management approaches to address long-term post-accident radiological, social, 
economic, and political issues. 
 

3 . APPLICATION OF THE COMMISSION’S SYSTEM TO THE 
PROTECTION OF PEOPLE LIVING IN CONTAMINATED AREAS 

 
     Chapter 3 discusses the application of the commission’s recommendations in the type of 
existing exposure situation. It is includes consideration of justification and optimization of 
protection strategies and introduce application of reference levels to reduce individual dose 
distributions. 
 
3.1. Justification of protection strategies 
     Living or working in a contaminated area is considered as an existing exposure situation. 
For such situations, the fundamental protection principles include the justification of 
implementing protection strategies. The principle of justification is a source-related principle, 
ensuring that any decision that alters the radiation exposure situation should do more good 
than harm. Justification of protection strategies goes far beyond the scope of radiological 
protection as they may also have various economic, political, environmental, social, and 
psychological consequences. Justification is concerned with the cumulative benefits and 
impacts of individual protective actions composing the protection strategy. The responsibility 
for ensuring an overall benefit to society as well as to individuals when populations are 
allowed to stay in contaminated areas lies with governments or national authorities. 
 
3.2. Optimization of protection strategies 
     Reference levels are used during the optimization process to plan protection strategies that 
estimate residual doses lower than these levels. Dose limits are not applied. Protection 
strategies are made up of a series of protective actions directed at the relevant exposure 
pathways. New protective actions are needed to avoid severely inequitable outcomes of this 
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optimization procedure, there should be restrictions on the doses or risks to people from a 
particular source through the application of dose or risk reference levels. Due to its 
judgmental nature, there is a strong need for transparency of the optimization process. 
Protection strategies have to be prepared by authorities as part of national planning 
arrangements. These plans should take self-help protective actions into account.  
     The optimization process faces many specific challenges, notably: consumer vs producer 
interest, local population vs national and international population and the multiple decisions 
taken by the inhabitants in their day-to-day life. The optimization process can be implemented 
step by step.  It is possible to reduce exposures progressively to levels comparable with those 
in normal situations. Optimization of protection strategies is the process of developing the 
strategy’s form, scale and duration. The aim is to obtain not only a positive net benefit but 
also a maximized net benefit. The optimization of protection is an iterative process aiming to 
reduce future exposures. It takes into account both technical and socio-economic factors. 
Comparison of justified protection strategies is a key feature of the optimization process. It is 
not relevant to determine a dose level below which the optimization process should stop.  
 
3.3. Reference levels to restrict individual exposures 
     It is defined as the level of dose or risk above which it is judged to be inappropriate to plan 
to allow exposures to occur, and below which optimization of protection should be 
implemented. The reference levels are recommended to set in terms of (mSv/year). The 
reference level is set at the end of the emergency exposure situation phase. The radiological 
protection measures need to be implemented. These measures include the need or not to 
establish protection strategies and ensure the radiation source is under control. Authorities 
implement the necessary protective measures to allow people to continue living in 
contaminated areas instead of abandoning them. The appropriate reference levels are chosen 
in the (1–20) mSv range. It is necessary to maintain exposures close or similar to those in 
normal situations.  
 

4. IMPLEMENTATION OF PROTECTION STRATEGIES 
 

     Chapter 4 considers practical aspects of the implementation of protection strategies both by 
authorities and the affected population. The radiological management is depending on the 
level of contamination, its space and time distribution. The regulatory authorities should 
establish the conditions and means to allow the effective engagement of the affected 
population in the protection strategies. Mechanisms for engaging with stakeholders are driven 
by national and cultural characteristics.  
 
4.1. Protective actions implemented by authorities 
     The priority of protection strategies implemented by authorities is to protect people with 
the highest exposures and in parallel to reduce all individual exposures. This assessment can 
support by radiation monitoring. The individual dose distribution is necessary to investigate 
the main exposure pathways. Radiological protection strategies must include clean-up of 
buildings, remediation of soil and vegetation, changes in animal husbandry, environment 
monitoring, produce clean foodstuffs and waste management. Human activities are affected 
by the radionuclides present and its distribution in the environment.  
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     Identification of the highest doses is important to protect specific groups of people. 
Authorities have to set up infrastructures to support all protection strategies, including self-
help strategies. An infrastructure is based on three keys: a radiation monitoring system, a 
health surveillance strategy and the transmission of practical knowledge within the 
population.  
 
 
4.2. Protective actions implemented by the affected population 
     Self-help protective is aiming to characterize the radiological situation. Inhabitants need to 
manage the situation by establishing local mapping of their living places to evaluate the 
external exposure. Inhabitants can act according to the radiological quality of the foodstuffs 
consumed each day to evaluate internal exposure. This supposes that they have access to the 
measurements of local products. Applied agricultural techniques are recommended to limit 
transfer of radionuclides from soil to plants. Information and training help people to manage 
their radiological situation and monitoring equipment. Authorities should facilitate the setting-
up of local forums involving representatives of the affected population and relevant experts. 
Stakeholder engagement is a key to develop radiological protection strategies.  
 

5. RADIATION MONITORING AND HEALTH SURVEILLANCE 
 

     Chapter 5 covers radiation monitoring and health surveillance. Individual monitoring is an 
important requirement, coupled with an information program.  
 
5. 1. Radiation monitoring 
     The key objective of monitoring systems is to assess current levels of human exposure 
(both external and internal), environmental levels of contamination and to allow the prediction 
of their evolution in the future. The monitoring system allows identification of population 
groups receiving elevated doses and better orientation of radiation protection strategies. So, 
the monitoring system should be designed to provide regularly updated information.  
 
5. 2. Health surveillance: 
     The exposed population should have an initial medical evaluation. The epidemiological 
studies aim to identify adverse health effects in an at-risk group. Medical monitoring refers to 
screening of the entire affected population in order to detect specific preclinical disease with 
the purpose of delaying or preventing the development of disease among those individuals.  
 
 

6. MANAGEMENT OF CONTAMINATED FOODSTUFFS AND OTHER 
COMMODITIES 

 
     Chapter 6 deals with the management of contaminated foodstuffs and other commodities. 
The management of contaminated foodstuffs and other commodities produced in areas 
affected by a nuclear accident or a radiation emergency has the priority. Protection strategies 
work to reduce exposure from the ingestion of foodstuffs produced in long-term contaminated 
areas to levels as low as reasonably achievable, taking economic and social conditions into 
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account. Relevant stakeholders (authorities, farmers unions, food industry, food distribution, 
consumer non-governmental organizations, etc.) should be shared.  
 
6.1. Management inside the contaminated areas 
     A fraction of the diet of the local population may include local agricultural produced. 
Authorities should provide relevant information and set contamination criteria based on 
directly measurable levels of contamination (expressed in Bq/kg or Bq/L), taking into account 
the proportion of locally produced food in the diet. More restrictions on the sale of 
contaminated foodstuffs, without detailed studies, may cause loss its ratio at the market, hence 
affect to the local economy. 

 
6.2. Management of exportations outside the contaminated areas 
     Protection of populations living outside contaminated areas is mainly driven by the control 
of trade. Due to some reasons foodstuffs coming from outside the contaminated areas may 
contain some contamination, even though it is well below the contamination criteria. The 
placement of contaminated foodstuffs on the market should be governed by the codex 
guideline levels for use in international trade. Traceability of food is an important factor to 
maintain the consumer confidence. Protection strategies should be developed to meet the 
established reference level and the strategy should be further optimized at all levels where it is 
possible to intervene.  
 
6.3. Management of other commodities 
     Beside to foodstuffs other commodities may be contaminated. These commodities include 
agricultural products (wood, paper and oil) or products recycled from contaminated materials 
(scrap metal). The contamination levels for the use of contaminated commodities inside the 
contaminated areas should be derived from the annual dose reference level on the basis of 
realistic exposure scenarios. Trade of contaminated commodities or consumer products 
manufactured with contaminated material outside the contaminated territory should be in 
accordance with the rules or recommendations for international trade. Optimization strategies 
recommended to be developed with the time to face such these situations. 

 
Annex A 

 
      Finally, Annex A summarizes past experience of long-term contaminated areas resulting 
from radiation emergencies and nuclear accidents, including the radiological criteria followed 
in carrying out remediation measures. These experiences are resulting from nuclear tests 
(Bikini, Maralinga), nuclear accidents (Kyshtym, Palomares, Chernobyl) and/or a radiological 
source accident (Goiaˆnia). It is illustrate the potential importance of ingestion of 
contaminated foodstuffs several decades after the event at the source of the problems when 
large rural areas are affected. Management of these foodstuffs to protect the local population 
against chronic internal exposure and to maintain the viability of local productions is 
essential.  
     According to historical occurrence Bikini, Maralinga, Kyshtym, Palomares, 
Chernobyl/Commonwealth of independent states countries, Chernobyl/Norway, 
Chernobyl/UK and Goiaˆnia, Brazil are introduced in deep details with learned lessons.  
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CONCLUSION 
 

     ICRP-111 insures the possibility of living in long-term contaminated areas after a nuclear 
accident or a radiation emergency without major problems or effective radiation hazard by 
following the updated regulations and considering some restrictions. Related authorities have 
responsibility to allow people to continue living in these areas or not. It is applicable to 
facilitate the people stay at these areas and make it safe with considering the radiological 
protection principles. The living of the people in contaminated areas for a long time could be 
a fact of the life and will be more easy and safe if optimization principle is applied in a 
creative ways. 
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