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Last years ever growing importance within the social policy sphere of industrially developed 
states is attached to efforts aimed at providing cleaner and safer human life environment. The 
activities on restoration of radioactively contaminated territories, posing hazards to the 
population and the environment, are related to such kind of efforts. In Russia the radioactive 
contamination of a certain part of territories was mainly the result of nuclear weapons making 
and testing, operation of enterprises of nuclear industry, of military and civilian nuclear fleet, as 
well as peaceful nuclear explosions in the former Soviet Union. The most part of the 
contaminations resulted from major radiation accidents in Kyshtym (1957) and Chernobyl 
(1986).     
Today some of the radioactively contaminated sites pose a potential hazard to the biosphere, 
therefore special remedial actions aimed at decreasing their impact on the population and the 
environment are needed. Such measures should include both restoration of contaminated lands 
and social support programs for the population affected by radiation. The main task of the 
rehabilitation is reduction of consequences of internal and external exposure of the people, 
creation of necessary conditions for efficient and safe economical activities. Concrete objectives 
should be determined, as well as principles and standards to ensure radiation safety when 
conducting remediation works, and also – specifications for evaluation of the lands condition 
prior to their remediation, criteria of decision-making, rehabilitation planning, techniques of the 
lands restoration and recommendations for their future uses. 
Therewith, one should take into account that the restoration activities are linked with a great 
number of concurrent factors, including the legal and organizational frameworks, predominating 
social & economic conditions, as well as the necessity of maintaining equilibrium between the 
engineering philosophy and risk reduction requirements under strong budget constraints. One of 
the key points is perception of the fact that namely the total efficiency of the countermeasures is 
of the highest importance, but not merely the direct effect of physical remediation.  
 Currently in the Russian Federation the activities on restoration of radioactively contaminated 
sites are regulated by a number of Federal laws (such as the Federal Law “On Radiation Safety 
of the Population” [1], Federal Law “On Special Ecological Programs of Rehabilitation of 
Radioactively Contaminated Land Sites” [2]) and agency’s normative acts and also – by 
guidelines and criteria set by the International Atomic Energy Agency (IAEA) and International 
Commission on Radiation Protection (ICRP).        
The Russian Federation actively cooperates with the International Atomic Energy Agency in its 
efforts on development and formation of a worldwide Directory of Radioactively Contaminated 
Sites (DRCS) aimed at collection of data about radioactively contaminated sites and pertinent 
restoration activities contributed by the Agency’s member-states and the data dissemination via 
the worldwide web [3,4].   
One of the most serious preclusions on the way of launching such kind of projects is the 
necessity to determine what constitutes a “contaminated site” and what should trigger 
remediation. These definitions vary from state to state and tend to be formulated less with 
scientific rigor in mind, than for political, social & economic and administrative purposes. The 
most general approach to defining radioactively contaminated sites as those, that constitute a part 
of the natural environment where human activities have introduced man-made nuclides or have 
enhanced natural radionuclide concentrations above natural background levels to the extent that 
a possible hazard to the population and the environment needs to be considered, was accepted by 



IAEA for the purpose of DRCS. It seems to be the best basis for determining decision-making 
criteria in the field of environmental radioprotecton. In this report we’ll focus on the radiological 
part of the decision-making process, setting aside its other (may be no less important) factors, 
such as political, economic and social ones.   
Currently the legislative and normative acts of the Russian Federation don’t give a unique 
definition of the term “radioactively contaminated site”. Article 1 of the Federal Law “On 
Special Ecological Programs of Rehabilitation of Radioactively Contaminated Land Sites” 
determines a radiation contaminated land site as a part of territory (land site), posing hazard 
to the population health and the natural environment, which is subject to remediation after 
radioactive contamination resulted from man-caused activities or placing on this site of 
decommissioned specially radiation dangerous objects.     
It is of importance that in this determination the land site ( a part of territory) concept is 
introduced, that makes it possible to differentiate lands by the level of pollution, and that the 
radioactively contaminated lands are determined for the purpose of ensuring the population and 
environment safety, thereat the type of the impact is also indicated (man-caused activities and 
sites of placing specially radiation dangerous objects).    
The “Regulations for the State Control & Accounting of Radioactive Wastes he Russian 
Federation” (1999) determine territories contaminated with radionuclides as territories (lands 
and water reservoirs at production sites, in sanitary & protective and observation zones) of 
atomic energy use objects, where radioactive substances are present, and their amounts exceed 
minimum values set by Federal rules and standards, in such a way being capable of causing 
exposure exceeding the acceptable level.     
In this determination concrete values of radiation safety standards are not indicated, so it can be  
used  irrespective of the Federal rules and standards change. However, the formula does not take 
into account radioactively contaminated lands, which are located outside the indicated areas.   
The “Methodical Guidelines on Remediation of Lands Contaminated with Man-Made 
Radionuclides” (1997) give a determination as follows: lands contaminated with man-made 
radionuclides are lands where the presence of man-made radioactive substances on materials 
surface or in the interior can cause individual radiation exposure exceeding 10 µSv/yr or 
collective dose exceeding 1 man-Sv/yr.   
The determination is based on standards set by the “Radiation Safety Regulations-96” (NRB-96).  
The sanitary rules SP 2.6.1.758-99 “Ionizing Radiation. Radiation Safety. Radiation Safety 
Regulations (NRB-99)” regulate norms of the Federal Law “On Radiation Safety” in the part of 
ensuring safety of man affected by ionizing radiation.    
In accordance with the NRB-99 (Annex 5), radioprotection of population on radioactively 
contaminated territories is carried out by means of intervention on the basis of intervention 
safety principles.      
Concrete values of intervention criteria in case of detecting local radioactive contaminations 
(aftermaths of former activities) are presented in Table 1.  

 
 

Table 1. Intervention criteria in case of local radioactive contaminations (aftermaths 
of former activities) 

Intervention 
criterion 

Dose Intervention level 

Investigation  
 

From  
 0.01 mSv 

to   0.3 mSv  
 

Source term investigation is carried out for 
the purpose of more precise estimation of the 
annual effective dose value and determination of 
expected dose for 70 years. 

Intervention 
 

Above  
 0.3 mSv. 

 Protective measures are undertaken for the 
purpose of reducing the exposure of population. 

The scope and type of the measures are 
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determined taking into account the intensity of 
radiation impact on the population reasoning from 
expected collective effective dose for 70 years.  

 
 

The intervention criteria levels shown in the table relate to the annual individual doses to an 
average member of the critical group, additional to the regional natural background level.   
Basing on provisions of currently valid in Russia legislative and normative documents and taking 
into consideration the known international approaches, we propose a definition of radioactively 
contaminated site as a part of the natural environment where human activities have introduced 
man-made radionuclides or have enhanced natural radionuclide concentrations above natural 
background levels to the extent that a possible radiation effect on the population and the 
environment, exceeding minimum values set by Federal rules and standards, can arise.     
Such determination, in our opinion, is the most universal as far as it:    

- firstly, has no restrictions, concerning the kind and manner of activities  caused 
the contamination; 

- secondly, does not envisage any remediation measures as an indispensable 
condition (depending on concrete situation, it is sufficient sometimes to come 
to nothing more than control measures); 

- thirdly, does not contain concrete values of radiation safety standards, so it can 
be  used  irrespective of the Federal rules and standards change.  

As to the decisions on necessary countermeasures, their type, scale and sequence of 
protective actions, they are made, taking into account the conditions as follows:   

• Contaminated sites area; 
• Probability of actions at the contaminated site, which could lead to increase of radiation 

impact on the population;  
• Gamma-radiation exposure rate due to the contamination; 
• Gamma-radiation exposure rate values in soil at different depth levels; 
• Contaminated sites location. Thereat the territory is divided into zones: 

1. Residential zone (courtyards, roads and branch lines, dwelling constructions, 
agricultural holdings, garden-plots, farmlands, etc.); 

2. Industrial zone (enterprise production site, industrial buildings and office blocks, 
dumping grounds, etc.). 

The contaminated lands remediation management is added up to making decisions and their 
execution. The decision-making process includes formation of a list of possible alternatives, their 
evaluation on the basis of set decision-making criteria and the choice of an optimal decision.  
Two types of numerical indicators (criteria) are used when making decisions and evaluating 
efficiency of the contaminated lands remediation: 

• intervention levels; 
• remediation goal achievement criteria. 

 Averaged limit values of individual occupational doses, exposures of critical groups of population, 
built-up area residents are used as levels of the main intervention criteria. Exceeding the values is the 
reason for contaminated lands remediation actions. Numeric values of the criteria should be justified 
for each concrete case.  
Numeric values of averaged annual exposure of a critical group or a built-up area residents, external 
gamma-irradiation dose rate values, specific activity values for soil and water set by Federal rules and 
standards are used as remediation goal achievement criteria 
Issuing from the given determination, we shall try now to review in general the 
contaminated lands problem in Russia, including the contaminations scope, origin and 
geographical distribution, their type and level, as well as the expediency of taking any 
countermeasures.     
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The total area of lands contaminated with radionuclides as a result of activities of the former 
Minatom’s enterprises for the 1945-2000 time period is about 480 km2 [5]. The most part of 
the contaminated territories is related to sanitary & protective and observation zones of the 
enterprises. Thereat, about 15 % of the total area contaminated with radionuclides at the 
Minatom’s enterprises have the highest levels of gamma- radiation exposure rate – above  
200 µR/hr (Table2).  
   
Table 2. Lands contaminated with radionuclides at enterprises of the Minatom of Russia (in 
parentheses – lands with exposure rates above 200 µR/hr inclusive), as of 01.01.2000, km2 [5]   
Priargun Mining & Chemical Association 8.53 7.33 0.78 0.42 
“Almaz” Mining & Chemical Plant (Lermontov, 
Stavroplol Land) 

1.34 
(1.03) 

1.07 
(1.018) 

0.27 
(0.012)

- 

Machine-Building Plant (Elektrostal) 0.26 
(0.26) 

0.01 
(0.01) 

0.13 
(0.13) 

0.12 
(0.12) 

Novosibirsk Plant of Chemical Concentrates 0.15 
(0.14) 

0.07 
(0.07) 

0.08 
(0.08) 

- 

Moscow Plant of Polymetals 0.016 
(0.001)

0.002 
(0.001) 

0.014  
- 

- 

Chepetsk Mechanical Plant (Glazov, Republic of 
Udmurtia) 

1.35 
(0.062)

1.34 
(0.059) 

0.01 
(0.003)

- 

Zabaikalsky Mining & Enrichment Combine 0.04 0.04 - - 
“Mayak” Industrial Association 452.16 

(65.70)
38.46 
(17.70) 

217.54 
(38) 

196.16 
(10) 

Mining & Chemical Combine (Zheleznogorsk, 
Krasnoyarsk Land) 

4.71 
(0.203)

4.29 
(0.19) 

0.07 
(0.013)

0.35   
- 

Siberian Chemical Combine (Seversk, Tomsk Region) 10.39 
(4.191)

10.09 
(4.026) 

0.30 
(0.165)

- 

Kirovo-Chepetsk Chemical Combine (Kirov Region) 0.70 0.17 0.15 0.38 
All-Russia Research Institute of Technical Physics 
(Snezhinsk, Chelyabinsk Region) 

0.13 
(0.01) 

0.13 
(0.01) 

- - 

Research Institute of Atomic Reactors (Dimitrovgrad, 
Ulyanovsk Region) 

0.39 
(0.081)

0.15    
-  

0.24 
(0.081)

- 

Institute of Physics and Power Engineering (Obninsk, 
Kaluga Region) 

0.001 
(0.001)

0.001 
(0.001) 

- - 

Total 480.32 
(71.68)

63.235 
(23.08) 

219.64 
(38.48)

197.43 
(10.12)

Without “Mayak” 28.16 
(5.98) 

24.79 
(5.38) 

2.10 
(0.48) 

1.27 
(0.12) 

 
Vast territories in the Russian Federation were contaminated with radionuclides as a result of 
Chernobyl disaster in April 1986. The accident at Chernobyl NPP led to atmospheric release of 
huge amount of biologically important radionuclides. In spite of inevitably conditional character 
of demarcation of a region, which in this case could be considered as radioactively contaminated 
land, the Chernobyl-associated contaminated territory is assumed to be limited by an isoline with 
initial 137Сs contamination density of 37 kBq/m2 (1 Ci/km2).  Total area of the lands in Russia is 
about 28 thousand km2 [6, p.315]. The most intense contamination of agricultural lands is 
observed in Bryansk Region, where 77.8 % (4.01 thousand km2) of the lands have 137Сs 
contamination density of 37-185 kBq/m2 (1-5 Ci/km2), 18.9 % (0.98 thousand km2) – 555-1480 
kBq/m2 (15-40 Ci/km2), аnd 3.3 % (0.17 thousand km2) – 1440-2880 kBq/m2 (40-80 Ci/km2).  
In the Bryansk Region there are also lands with 90Sr contamination density within the limits of 
37-74 kBq/m2 (1-2 Ci/km2).   
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In Tula Region about 9 % of agricultural lands (of the total 4.71 thousand km2 contaminated 
area) have 137Сs contamination density of 555-1480 kBq/m2 (15-40 Ci/km2). In Kaluga Region 
3.3% of the total 1.58 thousand km2 contaminated lands have 137Сs contamination density within 
the limits of 555-1480 kBq/m2 (15-40 Ci/km2) [6, p.316]. There are lands contaminated with 
137Сs as a result of Chernobyl disaster also in Oryol, Ryazan, Kursk and in a number of other 
regions of the European part of Russia.  
As a result of nuclear weapons tests on the Novaya Zemlya test site radioactive contamination of 
some sites on the archipelago territory took place. Data, describing the radiation situation on the 
test site and on the Novaya Zemlya Archipelago as a whole in the 1990-2000 time period, show 
that 137Сs contamination density in the most part of the test sectors is essentially lower than   
1 Ci/km2.  By that characteristic and by the value of gamma-exposure rate (less than  
13 µR/hr), the territories, according to the Federal Law “On Radiation Safety of the Population” 
[1], do for the status of controlled areas.   
Only two sectors on the test site territory by 137Сs contamination density and gamma exposure 
values may have the status of a “sanitary & protective zone”: the control sector No.3 close to the 
A-37A shaft top (up to 550 Ci/km2 and up to 360 µR/hr) and the control sector No.1 located in 
the vicinity of a surface detonation crater on the Black Bay shore (up to 25 Ci/km2 and up to 100 
µR/hr) [7]. When making decision, concerning decontamination of the two sectors, one should 
compare the benefit from occupational exposure decrease in the process of conducting works in 
those sectors with inevitable damage from breaking the ecological equilibrium in the tundra in 
result of performing operations using various building equipment.       
In the time period from 1965 to 1988 in the Soviet Union 124 nuclear explosions were conducted 
for various experimental, industrial and scientific research purposes (81 of them – on the 
territory of Russian Federation). Some of them entailed emergency release of radioactive 
substances into the environment [5, 8].  
In 1978 radioactive products’ yield, leading to formation of a radioactive trace (presently about 2 
km long), took place as a result of borehole depressurization after explosion at the “Kraton-3” 
object in the Republic of Sakha (Yakutia). In 1971 at the “Globus-1” object (Ivanovo Region) 
local radioactive contamination of soil and vegetation took place around the wellhead. Just after 
the detonation partial decontamination of the most polluted sites was performed, and a sanitary 
& protective zone (SPZ) was delimited. The radiation exposure rate level on the SPZ territory 
reached 750 mR/hr, and it was below 15 mR/hr outside its limits. Up to now elevated (as 
compared to the natural background) radiation exposure rate levels (200-250 µR/hr) are detected 
on a plot of 0.01 km2 area close to the wellhead. The object is under continuous observation. 
Besides that, partial decontamination and restoration of the plot nearby the wellhead is planned.                
After the “Taiga” explosion (1971, Perm Region) a local radioactive trace was formed. Its length 
by the dose value of 0.5 cSv accumulated for the first year after the detonation was about 25 km.  
 Radioactive products from the explosion were detected outside the USSR in a number of states, 
including Sweden and the USA. According to 1990 data, the radiation exposure rate in the most 
contaminated SPZ sectors was within the limits of 30 - 200 µR/hr (at one point the maximum 
level of exposure rate – 1.4 mR/hr was detected). Presently outside the SPZ at the distances of 
250-350 m from the soil pile the radiation level does not exceed the natural background values. 
At the “Taiga” object periodical radiation monitoring is performed, and it is to be continued in 
future [8].   
Former on-shore maintenance bases of the nuclear Navy (Andreeva Bay, Gremikha) are also real 
sources of radiation hazard to the population and the environment. Last years intense radiation 
investigations were carried out there, and systematized information was gained concerning actual 
radiation situation on the bases territory and in adjacent areas of water [9]. A part of the on-shore 
maintenance base territory in Andreeva Bay (close to former spent nuclear fuel repository) is 
contaminated with radionuclides to a great extent, essentially exceeding admissible levels. In 
some points the specific activity of soil reaches 106-107 Bq/kg for 137Cs and 105-106 Bq/kg for 
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90Sr. In Gremikha the highest level of radioactive contamination of soil (5·106 Bq/kg for 90Sr and 
5·107 Bq/kg for 137Cs with gamma-radiation effective dose rate within the range of 500 - 
800 µSv/hr) was detected around the site of solid radwaste interim storage. There are evidences 
of partial radioactive products carry-over from the site territory with atmospheric deposits [9]. 
For the present in the Andreeva Bay works on decontamination of some objects and 
radionuclides removal from the territory have been started. Preparations are on for starting such 
kind of decontamination works in Gremikha.    
There are also territories in Russia radioactively contaminated in result of prospecting, mining 
and processing of uranium and thorium ores, extraction and processing of other raw materials 
(conventional metals, coal, oil and gas), containing natural radionuclides,  as well as in result of 
non-adequate radioactive materials and radioactive waste management at early stages of nuclear 
studies and nuclear industry’s coming-to-be in the country, etc. Therefore, the urgent task today 
is total inventory making of such sites within the framework of a unified Federal system of 
accounting and control of radioactively contaminated sites and creation of necessary 
prerequisites for working out well-grounded programs of restoration of such sites and carrying 
out appropriate radiation monitoring at the sites and in adjacent areas.  
As the practical remediation experience in Russia and in some other states show, remediation in 
general cannot be considered as the last stage of a site life cycle [10]. In many cases by a number 
of reasons (economic, technological, safety-related) after cleanup a site cannot be brought to the 
state of “green-field”. Residual radioactivity still remains, and therefore long-term radiological 
liabilities remain as well. If we deal with long-lived fission products or actinides, the durability 
of the long-term post-remediation control can reach times of 102 -103 years order of value. So the 
principles and procedures of transition to the stage of long-term stewardship should be 
determined. Legislative and regulatory framework of  such a transition should be developed 
(including the choice and appointment of stewards), as well as the principles of institutional 
control, information management, quality assurance. A great deal of time, efforts and money will 
be required for that purpose. But the problem cannot be ignored as it is a challenge of future.    
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