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Introduction 
In the near future the Russian Federation is planning the large-scale development of nuclear 

sector. In 2008 the Government approved the General scheme of new electrical utilities over the 
period up to 2020 [1]. The scope of construction of nuclear power plants (NPP) has been specified; it 
is envisaged to speed up commissioning of power units – from one unit per year in 2009 to three 
units per year since 2015. In addition, since 2017 commissioning of small capacity units is scheduled. 
Basically, it is planned to put into operation 32.3 GW installed power of NPP.    

The objective of the Program of development of nuclear industry, approved by the RF President 
on the 8th June 2006, is to draw up a system of the state safety warranties in the field of nuclear 
power, primarily though improvement of nuclear, radiation and environmental safety.  

The prerequisite of successful achievement of these ends is creation of an efficient system of 
safe management of radioactive waste (radwaste) and spent nuclear fuel (SNF). 

By now in Russia the generally accepted approach to all arising radioactive waste has 
been the controlled long-term storage – so called postponed solution. It has resulted in 
accumulation of significant volumes of radioactive waste in all regions of Russia. Radwaste is 
located in 33 regions of the Russian Federation on the premises of 69 enterprises in 1170 
interim storage facilities of different types. In the European part of the RF waste is accumulated 
in 21 regions at 42 enterprises, in the Urals region – in 3 regions at 10 enterprises, in Siberia – 
in 5 regions at 10 enterprises and at 7 enterprises in the Far East. 

The total amount of accumulated radwaste is as follows:  
- liquid radioactive waste (LRW) - 477 million cubic meters; 
- solid radioactive waste (SRW) and solidified radwaste - 77 million tons 

The development of infrastructure of safe management of radwaste, aimed at final isolation is 
a main objective of the Federal State Unitary Enterprise “Enterprise for management of radioactive 
waste” (RosRAO) which includes as branches 15 special combines of RADON system. 

In Russia there exists a network of entities involved in different activities related to radwaste 
management. This function is a basic one for the branches of FSUE RosRAO – special combines of 
RADON system. These combines which render services to enterprises and organizations of non-
nuclear sector of their region (-s) store about 300 000 m3 of radwaste of low and intermediate 
activity as well as spent radiation sources. The predominant part of waste (280,000 m3) is stored in 
Moscow and Leningrad radioactive waste storage facilities (RWSF). The remaining enterprises store 
between 1000 and 6000 m3 of waste each.   Radwaste is treated / reprocessed only at Moscow and 
Leningrad special combines. 

As regards the total volume of  radioactive waste accumulated in Russia, special combines 
RADON deal with a relative small amount of radwaste, however, a range of waste suppliers is 
extremely wide, from several hundreds to several thousands, depending on region. The vast majority 
of waste accepted by the special combine as well as low- and intermediate level waste from NPP is 
classed with short-lived ones (amount of long-lived isotopes is restricted by standards).  

 
Solution of problem of management of radioactive waste, with due regard for necessary 

decommissioning of nuclear facilities, assumes creation of a network of final isolation sites. In its 
turn, shifting to final isolation of Radwaste requires adoption of new laws and further perfection of 
legal base. 
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 Transfer from long-term storage of Radwaste to final disposal  
 
 The problem of accumulated radwaste in Russia is still tackled through extension of service life 

of old storage facilities with improvement of their isolating properties, in case of newly produced 
radwaste – through application of new process solutions which allow for minimizing a number of 
waste and reducing construction of additional storage facilities. However, as shown by international 
and domestic practice, and taking into account longer period of time the controlled storage of 
radioactive waste leading to its accumulation, is not a reasonable strategy.  

This way does not provide a final and safe solution of the problem but only brings continuous 
wasteful expenditure without any clear prospects. 

With this approach a volume of expenditures on safe management of radwaste becomes very 
great and the responsibility for real actions is transferred to future generations.                                                                                                                                

Information: 
A cost of Radwaste storage in a ground-based facility is roughly $2000 / m3.  If the storage 

period in these facilities is extended to 100 years, a cost of storage even without consideration for 
possible over-packing will amount to $3000/m3    

At the same time, international experience demonstrates that expenditures on  final isolation 
of low- and intermediate level waste in  near-surface facilities on average is $1500/m3  [The 
Economics  of  the Nuclear Fuel Cicle (1994), Nuclear Energy Agency, France] 

The diagram below shows expenses on storage and final isolation of 1 m3 of radwaste, and 
trends of their increase as a function of storage duration (Data from expert estimates of SC Rosatom) 
[2].  

 

 
 

Fig.1. Comparative cost estimate of long-term storage and final isolation of Radwaste for which 
near-surface final disposal is possible according to NP-055-04 

(Source: State Corporation «Rosatom», FSUE VNIPIPT)  
 

These data show that a cost of state-of-art radwaste storage facilities is not lower, and over the 
period when waste is still potentially dangerous, is significantly higher than that of isolation in 
specially built structures. Owing to elimination of the stage of long-term storage of waste the 
economic efficiency of the entire final stage is greatly increased. It is confirmed by experience in 
management of radwaste in many highly developed countries where final isolation of radwaste takes 
place:  UK (Drigg), Spain (El Cabril), France (Centre Aube), Japan (Rokkasho Mura) etc. [3]   

 Thus, an alternative to the long-term storage of Radwaste is a final isolation which makes 
possible to reduce total expenditures on the whole cycle of rasdwaste, at the same time the risks of 
accidents and adverse impact of Radwaste on human health and environment are 2-3 times lower  
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Unified system of management of radioactive waste  
 
In international practice an idea that management of Radwaste requires the special state policy 

began to form in the ’70-s. Today this fact is widely recognized and fixed in the IAEA documents 
agreed on the international level. The objective of the state is essentially creation of an efficient 
system of clearly specified and exactly interrelated incentives, constraints, mechanisms and means 
towards principal ends of management of radwaste – provision of guarantees of safety for population 
and environment without sidestepping responsibility for current activity on future generations [4].   

Russia has all prerequisites for formation of a system of management of radwaste - scientific 
and technical potential, long-standing production experience, active introduction of the IAEA 
standards, conceptual models.  

The program of development of nuclear power complex of the Russian Federation assumes 
creation of the Unified state system of management of radwaste (EGS RO), an innovation condition of 
which is a change of the existing conceptual approach to the final stage of radwaste management: a 
main method of isolation will be not long-term storage but final disposal without retrieval.  

Structure of EGS RO is shown in Fig.2 [5]:  
 

ГК «Росатом», ВНИПИпромтехнологии, 2008

Структура системы по обращению с РАО

 
 

Fig 2 Structure of the unified state system of management of radioactive waste 
(Source: State Corporation «Rosatom», FSUE VNIPIPT) 

 
The fundamentals of technical policy aimed at an efficient solution of the problem of final 

isolation of radioactive waste can be formulated as:  
- change of the existing conceptual approach to waste isolation; 
- minimization of a number of  near-surface radwaste storage facilities at enterprises; 
- use of territories surrounding the enterprises – sources of production and accumulation of big 

amounts of radwaste, which are well-experienced in management thereof,  construction of local 
radwaste repositories, using the existing infrastructure of decommissioned facilities; 

- use of unified technologies in preparation of radwaste for final disposal, construction of 
facilities for its final isolation and typical store designs; 

- completion of legal base.  
 
Transfer to the final isolation requires adoption of a new law. 
A main strategic act which encourages determination of the future development and perfection 

of Russian nuclear sector in the field of management of radwaste should be the Federal law “On 
management of radioactive waste”. 

The proposed law is aimed at formation of legal mechanisms of efficient operation of the 
unified system of management of radwaste in the Russian Federation which will provide:  



 4 

- arrangement of conditions in accordance with principles of sustainable social development 
when at all stages of radwaste management health and environmental protection is ensured;   

- reduction of risk of unauthorized use of radwaste including application for terroristic 
purposes;  

- prevention of accidents with radiological consequences at any stage of management of 
radioactive waste; 

- stable funding of activities related to management of radwaste. 
 
In the development of the bill draft the task of mitigation or simplification of safety 

requirements was not allotted. The law has other objectives – establishing legal instruments of 
coercion towards radwaste producers who should provide mandatory safe final isolation and fixing 
commitments of the state relative to all accumulated radwaste and end responsibility as a whole.  

The proposed law “On management of radioactive waste” stipulates exclusive authorities of the 
Russian Federation as an owner of radwaste and all long-term storage facilities and sites of final 
isolation of radwaste. Activities on management of accumulated radwaste up to final isolation 
inclusive are among expenditure obligations of the Russian Federation. 

  
Ratification of the Joint Convention on management of spent fuel and management of 

radioactive waste which came into force in RF since 19 April 2006 enjoins on further improvement of 
the system of legal regulation in the field of management of radioactive waste. In particular, in the 
area of management of radioactive waste from previous activities there must be provided meeting 
such important principles as protection of future generations and not sidestepping of responsibility 
on them. 

The necessity of tackling problems related to decommissioning of nuclear facilities, final 
isolation of radwaste, remediation of contaminated territories requires further perfection of 
radwaste classification, among other things a method of final disposal. The classification of radwaste 
in terms of specific activity established by the RF legal documents cannot be thought as a perfect 
one, since it defined the methods of management of radioactive waste, but on practical grounds is 
not aimed at final disposal. The RF normative documents do not fully reflect provisions related to 
taking of substances (materials) out of the sphere of safety regulation, they do not establish 
appropriate justified  (clearance levels) [7]; there is a duplication of requirements in different level 
documents.  

Adoption of the law on management of radwaste will allow to move to qualitatively other 
principles of radwaste categorization (long- and short-lived) and introduce a new category of waste – 
weakly active (conditionally radioactive) radwaste. 

           
Fig 3 Classification of radwaste from the viewpoint of final isolation 

(Source: State Corporation «Rosatom») 
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Note:  
Operational and removable accumulated radwaste are classed according to the common 

scheme which identifies three groups of activity and three groups in terms of half-life. A more fine 
structure is suggested as well as individual classification subgroups. It is assumed to present their 
description and limit levels beyond the law in special regulations thereunder.  

 
Selection of place and site of final disposal and type of radwaste isolation facility 
Depending on period of potential danger and characteristics of conditioned waste, final 

isolation of waste is carried out in sites of near-surface (ground-based or deepened) or underground 
type of deep-laid repository at a depth of several hundred meters.  

                                                                                                          
                           
             near-surface                                               underground  (in geological formations)                                      

 
Fig 4.Types of repositories of radioactive waste 

(Source: Report of SKB, Sweden) 
 
Near-surface final disposal of radioactive waste is defined by the normative documents in 

force [9] as a radwaste repository in facilities located either on the ground surface or at a depth from 
several meters to one hundred meters. 

Near-surface radwaste isolation facilities are intended for final disposal of solid and solidified 
short-lived waste (with limited content of long-lived radionuclides), which period of potential danger 
is comparative to the duration of operation of engineering barriers of the disposal system.  

Here the period of potential danger means a lapse of time after which specific activity of 
radionuclides reduces to the levels at which waste (such as a man-made radiation source) may be 
brought out from the force of radiation safety regulations, brought out of control and subjected to 
unlimited handling 

 
In the world practice the sites of isolation of low- and intermediate level radwaste have evolved 

from simple weakly deepened structures to complicated engineering structures located at a depth of 
tens of meters. As enclosing strata rocks, salt formations and clay deposits are used. Modifications of 
design of structures are associated with technical achievements in the field of final disposal of waste 
and increased public concerns. General trend is that in final disposal more and more significant 
become multi-barrier engineering systems which provide reliable localization of radionuclides [10].  

As engineering barriers the matrix materials (radwaste immobilization) are used, as well as cask 
walls, buffer materials, building structures o facilities, insulating screens, etc. Their number and 
purpose are determined with consideration for results of studies in material properties and 
assessment of safety of the radwaste final disposal system. 
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Natural barriers of a near-surface storage facility of radwaste must restrict contact of ground 
water with engineering barriers and spreading of radionuclides in the near area of the facility in case 
the integrity of engineering barriers is disturbed. 

 On an industrial scale near-surface final disposal of low- and intermediate level radwaste is 
implemented in a number of European countries (Sweden, Finland, Germany, France, Spain, UK) and 
in Japan.  

The operational near-surface sites of final isolation of radwaste may be exemplified by the 
following: 

Ground-based: 
- UK – Drigg in Wales, managed by BNFL (only for LLW). 
- Spain – El Cabril, managed by ENRESA 
- France – Centre Aube, managed by Andra 
- Japan – Rokkase Mura, managed by JNFL. 
 
 
Near-surface repositories in caves below ground level: 
- Sweden - Forsmak, 50 meters under the Baltic Sea bottom 
- Finland – at NPP Olkiluoto and Loviissa at a depth about 100 m. 
 

 
 

Fig.5   Sectional view of a near-surface repository proposed for final disposal of radwaste at 
Ignalina NPP (Source: Report of RATA, Litva)  

 
In important role in construction of facilities for final isolation of radwaste plays the 

development of acceptance criteria of radioactive waste for long-term storage and final disposal, as 
compulsory requirements to forms, casks and packages of radioactive waste, which define 
acceptability of placing radioactive waste in a long-term storage or final isolation facility.  Radioactive 
waste transported for final disposal to the facility located on a specific site should meet acceptance 
criteria of radwaste for its final disposal established for this site. These criteria are based on results of 
assessment of safety of the system of final disposal of radwaste with account for characteristics of 
the site, specific features of the facility design and characteristics of waste packages. 

 
For placement of final disposal facilities there is established a system of requirements and 

recommendations aimed at provision of reasonable level of safety such as [7]: 
- requirements to main characteristics of radwaste form;  
- requirements to radwaste casks/containers; 
- requirements to radwaste packages; 
- recommendations to permissible radionuclide composition and content of radionuclides in 

near-surface storage facilities; 
- recommendations to acceptability of radwaste properties for development of criteria of 

acceptability of conditioned radwaste for final disposal; 
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- requirements to location of radwaste final disposal site; 
- requirements and recommendations to safety assessment of final disposal site. 
 
Recommendations for development of acceptance criteria for conditioned radioactive waste 

for storage and final disposal are given in the safety guideline RB-023-02 in force since 01.03.2002. 
This document presents a full list of criteria relative to acceptability of waste packages.  

An important milestone in formation of legal base of safety provision in final disposal of 
radwaste is introduction of federal rules and standards NP-055-04 completing this list by a 
quantitative criterion (classification of radwaste I terms of methods of final disposal), which limits the 
specific activity of long-lived radionuclides in short-lived radwaste for near-surface final disposal. 

 A permissible content of radionuclides in radwaste allowed for placement in near-surface sites 
of final disposal of radioactive waste (repositories) [2,1] is given in Table:  

 
.        Radionuclides             Activity  

          Bq/m3 (Bq/kg)   
Radionuclides with half-life less 

than 5 years                                 
unlimited        

Н3 unlimited 
С-14                                        3,0 x 1011 Bq/m3 

С-14  
in activated metal               

3,0 x 1012 Bq/m3 

Ni-59  
in activated metal               

8,1 x 1012 Bq/m3 

Со-60                                       unlimited 
Ni-63                                       2,6 x 1013 Bq/m3 
Ni-63  
in activated metal               

2,6 x 1014 Bq/m3 

Sr-90                                       2,6 x 1014 Bq/m3 
Nb-94  
in activated metal               

7,4 x 109  Bq/m3 

Cs-137                                      1,7 x 1014  Bq/m3 
Тс-99                                       1,1 x 1011 Bq/m3 
I-129                                       3,0 x 109  Bq/m3 
Рu-241                                      1,3 x 105  Bq/g       
Сm-242                                      7,4 x 105  Bq/g 

Uranium and transuranic alpha 
radionuclides with half-life more than 5 
years       

 
3,7 x 103  Bq/g 

 
Radioactive waste with radionuclides in the amount exceeding the limits shown in this table 

shall be placed in deep repositories. 
 
Thus the near-surface final disposal is for short-lived (with radionuclide having half-life less than 

30 years as well as Cs-137) low-, intermediate- and high level radioactivе waste with a limited content 
of long-lived (with half-life longer than 30 years) radionuclides. The maximum specific activity of 
alpha emitters (uranium, transuranic elements, etc.) with half-life longer than 5 years in certain waste 
packages (radwaste storage cells) should not exceed 3,7·103 Bq/kg provided that I the storage facility 
their average specific activity does not exceed 370 Bq/g. 
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The Russian Federation enjoys the unique (more than 50 years) experience in management and 
final underground isolation of liquid waste.  At the same time, the issues of final isolation of solid and 
solidified radwaste have not been investigated in detail and the works in this area are restricted by 
feasibility studies and individual projects. 

Selection of a method of final disposal, type and design of isolation facility are dictated by the 
potential danger of radionuclides in radwaste, geological and hydrological characteristics of site, state 
strategy in the field of radwaste management and also by social, economic and political factors. 

The sites of near-surface final disposal of radwaste, for example, may be constructed in high-
permeable ground of aeration zone (sand, sand stone, sand clay), in low-permeable ground (clay, clay 
loam, rock, rock-salt), and also in everfrost ground.  

 
Practically all European countries have adopted the principle of centralized final disposal of 

radioactive waste. The reason is rather small territories of these countries and high density of 
population which significantly limits selection of place and method of final disposal 10]. 

 
The regional approach to siting which is typical for Russia assumes that the final disposal sites 

are located not far away from sources of waste production. 
 

 
 

Fig. 6  General layout of locations of storage facilities of accumulated radwaste; the map also 
shows catchment areas. (Source: State Corporation «Rosatom») 

 
Selection of areas for location of radwaste isolation sites is carried out on a step-by-step basis 

on the principle of “from the general to the special” – from identification of promising areas for final 
disposal to selection of the acceptable ones according to criteria and outcomes of comparative 
analysis. At every step a set of engineering surveys is performed in accordance with the scope and 
lines of research. On a basis of achieved results some of chosen areas may be rejected [11]. 

In evaluation of different areas suitable for final isolation the following criteria are taken into 
account: 

- conditions of waste transportation,  
- economic and geographic conditions in the region,  
- availability of a suitable geologic formation, 
- volumes of waste,  
- availability of unoccupied structures,   
- availability of technically trained staff. 
 
Optimization of expenditures in assessment of potentialities for construction of sites for final 

isolation of radwaste may be ensured by using standard elements of the final disposal system. 
 When the strategy of long-term storage of radwaste was prevailing (postponed decisions) the 

facilities were constructed with consideration for specific features of produced waste by specific 
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enterprises which resulted in a lack of standard procedures of preparation of waste for final disposal 
and standard designs 

As a rule, technologies of radwaste treatment and conditioning are not standardized as well. 
There is a great diversity of types and size of casks for storage and transportation of radwaste, 

as well of packages used for conditioning of with similar characteristics. Only one model of reinforced 
concrete casks – non-returnable shielded cask NZK-150-1,5P has been widely introduced. However, 
due to a small capacity (1,5 m3) it can be used just for intermediate level waste, and is economically 
inadvisable for LLW [10]. 

In this situation the availability of many competing methods of radwaste treatment and 
preparation for long-term isolation on the one hand, and the necessity to make economically 
efficient solution, on the other hand, generated a need for standardization of technical solutions and 
creation on this basis of a system of preparation of all types of radwaste for final disposal. 

It should be pointed out that the issue of standardization than it would seem at first glance. 
Obviously, the use of standard solutions will make possible to optimize the expenses on construction 
of isolation facilities including preparation of radwaste for final disposal. But in every specific case 
one has to take into account the specific features of one region or another that would impose certain 
requirements to connections of facilities to power sources and so on.  

Besides, in accordance with the normative documents in force, any documentation on 
construction of the facility may be used as a standard one only in the event when technical solutions 
have been confirmed by successful operation [13]. 

 
The leading organizations in the field of design of facilities for storage and final 

isolation of radwaste are enterprises subordinated to the State Atomic Energy Corporation 
such as FSUE VNIPI of Industrial technology (VNIPIPT), OAO LI VNIPIET, FSUE GSPI and some 
others.  

The specialists of these enterprises are involved in a set of activities related to design, 
assessment and safety of operating radwaste storage and isolation facilities, development of 
systematic approaches to preparation of radwaste for final disposal. 

 
Based on results of investigations performed the technical concepts of final steps of 

management of radwaste and justification of acceptance criteria for final isolation are being 
developed, as well as recommendations to selection and/or optimization of technical concepts of  
final isolation.  

 
A key criterion in selection of place and method of final disposal of radioactive waste has 

been and is safety.  
From the current point of view, along with priority of environmental safety the decision of 

the problem of final isolation of radioactive waste assumes minimization of expenses on the 
final stage of management. It determines the need for economic substantiation of number and 
location of facilities in selection of sites for final isolation of radwaste.  

The specialists of VIPIT are already involved in optimization of technologies of preparation of 
radwaste for final disposal on a basis of comprehensive environmental and economic assessment of 
options under consideration. 

The consolidated estimates of expenditures used in comparison of principally different 
methods of radwaste isolation account for expenses not only on construction of isolation facilities 
but also expenses on transportation of radwaste to the sites of isolation and loading in storage 
facilities.  

 
In order to identify the amounts of regional and local repositories a conditional division of 

volumes of accumulated radwaste was made with consideration of the suggested method of its final 
isolation [14].   
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Fig.7. Classification of accumulated radwaste from the standpoint of final isolation 
(Source: ROSNADZOR, State Corporation «Rosatom», FSUE VNIPIPT)  

 
In development of the generalized scheme 7 main categories of radwaste are highlighted 

which require principally different methods of preparation for final disposal.  
 
Using the specially developed bundled software the optimization of location of sites for final 

isolation of different type radwaste in the Russian territory is carried out and forecasts of 
economically efficient methods of isolation and a number of facilities are made. 

 
The systematic approach allows for making a preliminary choice and economic 

justification for the following sites of final isolation of radwaste: 
•Local type (in places of current storage of radwaste which retrieval is unfeasible or 

economically unadvisable); 
•Regional type: 

    −locations of sites for final isolation of LLW (near-surface type); 
  − locations of sites for final isolation of long-lived radwaste (deep). 

 
The regional repositories will take accumulated radwaste which potentially can be retrieved 

from temporary storage facilities. 
 
Stock analysis of existing stores of accumulated radwaste shows that not all types of 

accumulated waste can be retrieved from the existing storage facilities for technical or 
environmental and economic reasons. For example, more than 99% of waste volume (more 
than 400 million cubic meters) is located in water-type stores (pools and heat sinks) and 
tailingspiles. It concerns very low level waste (conditionally active). These facilities should be 
brought to environmentally safe condition receiving the status of local near-surface 
repositories 

 
Final decisions on radwaste isolation have not been made yet, however, on the basis of 

preliminary assessment it may be deduced that the strategy of a minimum number of final 
isolation sites is more profitable from economic point of view. For instance, for near-surface 
sites of final isolation of short-lived radwaste near-surface the best way is to construct 5-6 
regional facilities.  For isolation of waste containing long-lived radionuclides it is economically 
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advantageous to build 1-2 repositories. The remaining isolation sites will be constructed as 
local repositories 

 
Therefore, the system of sites for final isolation of radwaste in RF will comprise three 

types of sites for final isolation of radwaste meeting all required technical, political and social 
criteria: 

� federal site for final disposal of long-lived radwaste in deep geological 
formations (conditions will be specified for the site planned for construction in 
Nizhnekansk massive block, Krasnoyarsk region); 

� regional,  specially built structures which types will be made more precise 
after additional research; 

� local sites for final isolation of radwaste of near-surface type built in places 
of accumulation of big volumes of “difficultly” retrieved LLW. 

 
In order to make a rough estimate for near-surface facilities for final isolation of LLW the 

locations were considered adjacent to places of production and accumulation of significant 
volumes of radwaste.  

Results of rough assessment of costs of construction of near-surface facilities for final isolation 
of radwaste depending on their number are shown in chart. 
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Fig 8 Cost estimate of construction of sites for final isolation of radwaste versus nuber 
(Source: FSUE VNIPIPT) 

 
 At the same time, one has to take into acount that the calculated result to a certain extent can 

be influenced by the unit cost of transportation of radwaste to place of isolation. Thus with a 
significant increase in the cost of transportation (> 1 $/m3 waste/km) the economically advisable 
becomes construction of facilities for final isolation at each enterprise producing radwaste or 
involved in temporary storage at present (this argument is more applicable for waste to be disposed 
in regional repositories) [3] . 

 
   An important input in experience of creation of facilities for final isolation of low- and 

intermediate level radwaste in Russia is international cooperation aimed at assessment of potential 
of construction of the regional near-surface facility for final disposal of radwaste in Leningrad region. 

Quite recently, in December 2008 there were summarized the outcomes of the project TACIS 
R4.05/04 “Concept and program of construction in Leningrad region of a repository for short-lived 
LW and ILW” performed by LI VNIPIET with participation of foreign experts (SKB, Sweden, DBE 
Technology, Germany, UK)  
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In justification of choice of the facility concept the Consortium of international experts, resting 
upon experience in construction of similar structures in Spain and France and accounting for different  
cost parameters, recommended the ground-based facility for final disposal of я radioactive waste as 
the preferred option.  

 LI VNIPIET basing themselves on more than 25-year experience in studies and pre-design 
activities along this line proposed a concept of underground repository as an alternative to the 
ground-based facility.  Their option should be located at a depth of several tens meters in clay 
deposits in Leningrad region. 
   

       
 
 

Fig. 9. Concepts “on surface“ and “underground” discussed in the LRP project 
(Source: Project TACIS R4.05/04) 

 
The key conclusion of the work performed is that both ground-based and underground 

concepts of repository are technically feasible, but the degree of completion of conceptual design 
differs. Both have certain advantages and disadvantages referring to the specific facility. 

 The distinctive property of this project is that the scope of pre-design development was 
brought to the stage of Declaration of Intentions (DOI) and Justification of Investments (OBIN) which 
was performed for the ground-based of repository, while all the rest projects of near-surface 
facilities for isolation of LLW and ILW being implemented in Russia are only at the stage of 
conceptual design. 

  To provide better conditions for making the final decision on  potentialities and concept of 
construction of the repository for low- and intermediate level radwaste in Leningrad region it is 
advisable to continue the work, with additional elaboration of construction sites, completion of OBIN 
and comprehensive comparison of options on the basis of key parameters. 

While making the final decision there must be considered along with cost parameters also the 
results of comparative assessment of radiation safety of al options as well as the attitude of local 
residents toward construction of a radwaste repository in their territory. 

 
Today within the framework of FSUE RosRAO the work has been undertaken on optimization of 

designing process, development of modern approaches to design of the entire infrastructure of 
management of radwaste in Russia and standardization of design solutions on which basis I the next 
future a network of facilities for final isolation of radioactive waste will be built in the territory of our 
country. 

 
Conclusion   
Creation of an efficient system of safe management of radioactive waste is a prerequisite for 

future advancement of nuclear power generation and industry. Through elimination of the stage of 
long-term storage of waste the economic efficiency of the whole final step of management of 
radwaste will be greatly increased. 

 
In conformity with commitments taken over by the Russian Federation in implementation of 

the Joint Convention on safe management of SNF and safe management of radwaste, the systems of 
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management of radwaste (and SNF) under design and construction should ensure the state 
guarantees of safety at all stages of  management thereof.  

 
The attained level of scientific and technical solutions and technologies allows for providing 

safety of all steps of management of radwaste, however, there is still an issue of optimization of 
environmental and economic components inherent for different stages of radwaste final isolation. 

 
An analysis of systematized data on types and amounts of radwaste in the RF territory in 

different storage facilities demonstrates that the reliable final isolation of radwaste with no impact 
on environment and population necessitates:  

- advancement of technologies and engineering provision to separate from waste and 
condition very long-lived radionuclides;  

- development of technologies of underground isolation of liquid short-lived radwaste in 
deep layers-collectors;  

- substantiation of location of final isolation of low- and intermediate level solid and 
solidified radwaste in regional and local,  near-surface or underground facilities for final 
isolation;  

- substantiation of location of a federal (or several) underground facility (-ies) for final 
isolation of intermediate- and high level solid waste and solidified HLW and non-reprocessible 
SNF in geological formations. 

 
Today, along with prioritized environmental safety, the solution of problem of final isolation of 

radioactive waste assumes minimization of costs of the final step of management. Therefore in 
selection of location of facilities for final isolation of radwaste it is essential to provide economic 
justification of their number and location both for previously considered and newly investigated 
areas. 

 
The system of sites for radwaste final isolation in the Russian Federation will comprise different 

(in terms of design) types of facilities: local ones – built in places of accumulation of significant 
amounts of “difficultly” retrieved radwaste, regional and federal ones – specially constructed 
structures which location will meet all technical, political and social criteria.  

Management of long-lived waste and SNF is associated with solution of specific problems. After 
long-term decay storage this waste should be subjected to final isolation in repositories deep in the 
ground. Considering this factor it seems profitable to provide primarily isolation of short-lived waste 
for which near-surface final disposal is permissible (within tens meters from the ground surface). I 
order to elaborate the technology of final disposal it is advisable to construct a pilot facility,  which in 
case of positive test results may be taken in future as a prototype for creation of other regional sites 
of final disposal of LLW and ILW. 

The development of a unified system of management of radioactive waste will be accompanied 
by reduction of the number of temporary storage sites up to those enterprises which produce 
radwaste. In so doing, waste should be transferred to a “mobile” state, i.e. provide the compliance of 
waste forms with acceptance criteria for subsequent near-surface or geological final disposal as well 
as place it in certified casks suitable for transportation [15].  
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