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Russia 

The concept of RW disposal in Russia in accordance with the Federal Law “On 
Radioactive Waste Management and Amendments to Specific Legal Acts of the Russian 
Federation” No. 190-FL dated 11 July 2011, is oriented at the ultimate disposal of waste, 
without an intent for their subsequent retrieval. 

The law 190-FL has it as follows: 

· A radioactive waste repository is a radioactive waste storage facility intended for 
disposal of the radioactive wastes without an intent for their subsequent retrieval. 

· Disposal of solid long-lived high-level waste and solid long-lived intermediate-level 
waste is carried out in deep repositories for radioactive waste. 

· Import into the Russian Federation of radioactive waste for the purpose of its 
storage, processing and disposal, except for spent sealed sources of ionising 
radiation originating from the Russian Federation, is prohibited. 

For safe final disposal of long-lived HLW and ILW, it is planned to construct a deep 
repository for radioactive waste (DRRW) in a low-pervious monolith rock massif in the 
Krasnoyarsk region in the production territory of the Mining and Chemical Combine 
(FSUE “Gorno-khimicheskiy kombinat”). 

According to the IAEA recommendations and in line with the international experience 
in feasibility studies for setting up of HLW and SNF underground disposal facilities, the 
first mandatory step is the construction of an underground research laboratory. 

An underground laboratory serves the following purposes: 

· itemised research into the characteristics of enclosing rock mass, with verification 
of massive material suitability for safe disposal of long-lived HLW and ILW; 

· research into and verification of the isolating properties of an engineering barrier 
system; 

· development of engineering solutions and transportation and process flow schemes 
for construction and running of a future RW ultimate isolation facility. 

Radioactive waste final disposal facility; construction purpose and basic indices 

Long-lived and medium level RW disposal facility construction purpose 

The purpose of the facility is to create an environmentally safe, technically reliable 
and economically acceptable disposal facility for long-lived and medium-level RW in 
deep geological formations, including future SNF recycling at MCC. 
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Basic indices 

· Facility location – Krasnoyarsk region, 4.5 km from the Yenisei River, 6 kilometres 
from the town of Zheleznogorsk. 

· The depth of the underground facilities – 450-525 m. 

· Capacity of the RW: 

– vitrified long-lived HLW – 4.5 thousand m3 (7 500 casks); 

– long-lived ILW and HLW with insignificant heat liberation – 155 thousand m3
. 

· The term of the facility full loading – 2047. 

The scheme of RW final disposal facility and underground laboratory is displayed in 
Figure 1. Underground constructions of the underground laboratory are highlighted in red. 

Figure 1: Schema of RW final disposal facility and underground laboratory 

 

Long-lived ILW and HLW with insignificant heat liberation will be placed in extended 
cameras for RW disposal, located on the up (450 m depth) and down (525 m depth) 
horizons. Containers with RW will be placed in piles in the sections of the disposal cameras. 

Vitrified long-lived HLW with high heat liberation will be placed in vertical holes 
1.2 m in diameter and 75 m deep, located between horizons (Figure 2). 

A safe ultimate isolation of long-lived solidified HLW and ILW in deep geological 
formations will enable to: 

· spare future generations the burden of having to handle accumulated long-lived RW; 

· substantially improve the ecological situation on production sites of “PO “Mayak”, 
MCC and SCC combined; 

· avoid long-standing operational expenditure on storage of amassed long-lived 
HLW and ILW in temporary surface and near-surface facilities; 

· ensure looping of a nuclear fuel cycle: safe disposal of conditioned HLW and ILW 
fractions from future SNF recycling at MCC. 
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Figure 2: Schema of vitrified long-lived HLW storage 

 

RW final disposal facility construction current state and perspective plans 

· RW final disposal facility construction preliminary project documentation was 
developed and confirmed: “Declaration of Intention” (2008) and “Feasibility Study” 
RW final disposal facility construction (2011). 

· Positive expert report by the Federal Agency for Subsoil Usage on the location 
applicability for RW final disposal facility construction was received (2012). 

· Regional public hearings approval on environmental impact assessment was 
conducted (2012). 

· At the present moment design and survey work on the “Project Documentation” 
stage is in operation, the deadline is 2015. 

· Beginning of long-lived ILW and HLW final disposal facility and underground 
laboratory construction is planned for 2016. 

Construction plans and content of research in the underground laboratory 

On completion of the construction of auxiliary and process shafts and shaft insets on 
horizons, the works of underground laboratory construction are envisaged: two mines 
working on the upper and the lower horizon each, one above the other, and five vertical 
holes between the horizons; six deep flat exploration holes on the upper horizon. 
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The underground laboratory will engage in experimental try out of the operations of 
RW deposition chambers and hole construction, mastery of process operations of RW 
handling and setting up of an engineering barrier system. An integrated investigation 
into the isolating properties of engineering barriers will be carried out; the dynamics of 
thermal processes in boreholes and massive material will be investigated as well. 

· Phase I – 2016-2018 (3 years): Research of formation material during underground 
research laboratory vertical and horizontal underground facilities construction. 

· Phase II – 2019-2021 (3 years): Research of formation material in underground 
facilities and exploration holes. Try out of the operations of RW deposition 
chambers and holes construction. 

· Phase III – from 2022: Mastery of process operations of RW handling. 

Carrying out of a complex of field observations and laboratory experiments in the 
permanent in-mine structures of the underground research laboratory 

The content of planned research will be in compliance with the recommendations of 
SRC “Rosnedra” based on the results of expert review of the materials of geological 
investigations conducted on the site, IAEA recommendations and similar research done 
internationally in the existing underground laboratories. 

Carrying out the complex of engineering and geological surveys, field observations 
and laboratory experiments in the permanent in-mine structures, immediately at the 
arrangement depth of future deposition chambers of conditioned radioactive waste will 
ensure reliable assessment of geological, hydrogeological, structural and tectonic, and 
seismic conditions of the rock mass under investigation, physical and mechanical, 
thermophysical, and sorption-migrational characteristics of formation. 

Selection and justification of suitability of a site for URL and DRRW construction 

The explorations conducted in the Nizhnekansky massif area with the aim of 
selecting a prospective site for construction of an RW ultimate isolation facility started in 
the early 90s, involving experts of the RF Minatom, Russian Academy of Sciences, and 
geological organisations of the Krasnoyarsk region. 

In 1992-2001, areal studies were carried out, which resulted in selection of two 
prospective sites. 

In 2002-2005, integrated geophysical exploration works were performed on the more 
promising of the earlier selected sites – “Yeniseisky”, located within the limits of 
Zheleznogorsk town Closed Administrative Territorial Formation (CATF). The explorations 
were conducted stepwise, with successive narrowing of surface area and increasing 
concentration of investigation points, from the initial 70 km2 to more detailed research at 
an area of 25 km2. 

Based on the results of all exploratory works done from 1993 through 2005, a site was 
singled out within the limits of the investigated area in the “Yeniseisky” sector and 
recommended to be subsequently used for carrying out detailed geological engineering 
surveys with the prospect of constructing a facility for ultimate isolation of HLW and ILW 
containing long-lived radionuclides. 

The recommended site is located 4.5 km from the Yenisei River, 6 kilometres from the 
town of Zheleznogorsk. 

In 2008-2011, integrated geophysical exploration works were carried out in the 
recommended area, including surface surveys, mining and geological, and hydrogeological 
investigations with the use of exploration holes. 
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Based on the results of conducted engineering and geological surveys with full core 
sampling and a full-scale complex of geophysical and hydrogeological investigations, 
seismic surveys from the surface, research into the stress and strain state of natural 
condition massive material the following rock mass characteristics to a depth of 
700 metres in the area of facility construction site were determined, providing massif 
suitability for RW disposal: 

· Structural and tectonic characteristics of the rock mass are favourable for 
construction of a long-lived RW disposal facility. The massive material is 
characterised by a stable tectonic regime. 

· The massive material relates to a category of medium to high strength. 

· The revealed jointing zones are flat-dipping, directed downwards and away from 
the Yenisei, filled with carbon-bearing, feldspathic material, quartz or clayey 
materials and are not water-transmitting, which is proved by the results of 
experimental filtration research. 

· Underground structures of the facility will be located below the local drainage base 
level, i.e. the Yenisei River bed, which rules out the possibility of groundwater 
ingress into the surface water bodies. At the same time, permeability coefficient 
values in the discovered range of depths are very low, as is characteristic of 
aquitards. 

Based on the packaged investigation results submitted to expert reviewing, a positive 
expert opinion was issued in April 2012 by the Federal State Institution “State Reserves 
Commission” (SRC “Rosnedra”) for the “evaluation stage”, with an emphasis on site 
suitability for construction of a facility for ultimate isolation of solidified RW. 

Preliminary assessment of DRRW construction safety 

For preliminary assessment of DRRW safety, mathematical modelling techniques 
were used. 

Modelling of sorption-migrational processes has demonstrated that the ecological 
safety of long-lived RW disposal is ensured with a considerable margin. Taking into 
account the downward character of groundwater infiltration at the “Yeniseisky” site and 
favourable sorption-migrational characteristics of formation, radionuclides will not 
escape to the environment throughout the entire period of potential ecological hazard. 

The rock mass at the DRRW site is characterised by a stable tectonic regime, such that 
no significant changes in the massif characteristics should be expected in the next 
millions of years and the ecological safety of the facility is guaranteed. 

Modelling of the stress and strain state of border zones of the underground structures 
has demonstrated the robustness of workings. Supports will only be required in the areas 
of transport working intersections with the horizontal RW deposition chambers. 


