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The article overviews the experience gained by the Siberian Chemical Combine in dealing with radioactive waste 
management and nuclear decommissioning challenges. It provides a particularly detailed discussion on the decom-
missioning efforts implemented at a production facility previously operated at the site No. 3 of its Radiochemical 
Plant and engaged in the reprocessing of irradiated standard uranium slugs (ISUS). This case study exemplifies SCC’s 
consistent efforts focused on digital models representing large production facilities, that provided a basis for relevant 
design specifications and estimates developed in an entirely digital format. The paper also overview the cleanup ac-
tivities implemented at storage pools B-1 and B-2. The paper considers SCC’s active engagement in the Proryv project 
as a standalone achievement strengthening its position as a leading nuclear enterprise in Russia.
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Introduction

March 2024 marked 75 years since the USSR Gov-
ernment made its decision on the establishment 
of the Trans-Ural Machine-Building Plant (Com-
bine 816, post office box 129, post office box 153, 
post office box V-2994, Siberian Chemical Com-
bine (SCC)). In 1951, construction operations were 
launched at the site and already in 1953, the first 
production facilities were put into operation. At 
the design development stage, not only the lessons 
learned from the deployment of a radioactive waste 
(RW) management system at PA Mayak’s chemi-
cal plant were fully taken into account, but some 
advanced approaches were introduced at all types 
of production facilities, which contributed to a dy-
namic development of the industry. By 1980s, it be-
came one of the largest in the world with powerful 
enterprises operating within a fully-fledged chain 
of nuclear technologies: uranium enrichment and 
isotope separation, reactor production facilities 
for nuclear material fabrication, nuclear power 
and heat production, radiochemical, chemical and 
metallurgical plants, pre-disposal RW management 

and liquid radioactive waste (LRW) injection (dis-
posal) into reservoir beds. 

Due to subsequent transformation of the indus-
try and expiration of reactor plant service lives, the 
Combine had to face some new challenges related 
to the decommissioning of production reactor units 
(I-1, EI-2, ADE-3, ADE-4, ADE-5) and numerous in-
dustrial buildings, including such large complexes 
as the radiochemical plant, RW management fa-
cilities, including LRW storage reservoirs (B-1, B-2, 
B-25), pulp storage facilities (PKh-1 and PKh‑2), 
reservoirs (VKh-1, VKh-2, VKh-3 and VKh-4), solid 
radioactive waste (SRW) storage facilities, etc. [1]. 
The key issue accounted for the management of RW, 
i. e., both the waste resulting from decommission-
ing and the waste accumulated at the industrial 
site over the years of operation. Since the onset of 
the Federal Target Program NRS-1 that provided 
for some considerable funding from the federal 
budget and subsequently with the involvement of 
special reserve funds of the State Corporation Ro-
satom, the nuclear legacy challenges moved from 

Unified State System for Radioactive Waste Management



Radioactive Waste № 2 (27), 20242

Unified State System for Radioactive Waste Management

2

the category of those being discussed, but mostly 
postponed for the future, to the category of system-
atically resolved ones.

The Federal Law No. 190-FZ On Radioactive Waste 
Management and Amendments to Certain Legisla-
tive Acts of the Russian Federation adopted in 2011 
made a big difference. It was basically geared to the 
conditioning of newly generated RW and its trans-
fer for disposal to RW disposal facilities (RWDF). It 
is important to note that similar requirements con-
cerning the Plant were also put forward by foreign 
partners. It was necessary to implement the prima-
ry registration of accumulated RW inventories and 
resolve the issues associated with waste categori-
zation into special (non-removable) and removable, 
as well as to isolate the waste referred to the for-
mer category. These requirements have been fully 
consistent with the SCC mission, i.e., to produce 
products in compliance with the global standards 
established for Russian and foreign consumers with 
the priority placed on the safety and the quality and 
with the legal requirements in the field of environ-
mental and social responsibility viewed as funda-
mental principles of sustainable development.

All through this new stage of its operation, the 
Combine has been implementing a wide range of 
measures to increase the nuclear legacy cleanup 
efficiency, i. e., from its commitment to a consis-
tent and systematic solution of problems with the 
lessons being learned along the way and the expe-
rience gained that have been constantly analyzed 
and used to some structural changes being intro-
duced and active use of scientific and technical po-
tential of its divisions and partners both within the 
nuclear sector and beyond.

Systematic solution of accumulated problems

Storage reservoirs B-1 and B-2 were the first LRW 
storage facilities the closure decisions on which 
were made back in 1982. However, practical closure 
operations were launched only in 1991 starting 
with the B-2 reservoir. For 10 years its water area 
was not used and the facility was moved to the de-
cay storage stage. In 2008-2012, already under FTP 
NRS-1, a work package was implemented to install 
a multi-barrier covering screen and systems de-
signed to monitor its state. Based on the primary 
RW registration, B-2 got a formal status of an iso-
lation facility for non-removable RW: to complete 
its upgrading to a disposal facility, the long-term 
safety had to be demonstrated. In total, it took 
21 years to run the entire work cycle with some pri-
ority practical efforts implemented starting from 
its capping and ending up with the establishment 
of an isolation facility. At B-1 reservoir, preliminary 

operations were launched in 2008. In 2015, its wa-
ter area was capped with soil and sand, and already 
by 2020, i. e., within a considerably shorter time pe-
riod compared to B-2, installation of a multi-barrier 
safety system and the required monitoring systems 
was completed (Figure 1). Closure operations at 
B-25 reservoir were also launched under FTP NRS-1, 
but had to be suspended due to some newly identi-
fied circumstances that affected its safety. However, 
already under FTP NRS-2, they managed to find ap-
propriate technical solutions and its isolation was 
ultimately completed in 2020. 

The next stage of practical efforts will be focused 
on pulp storage facilities PKh-1 and PKh-2. Active 
phase of design development and pre-design stud-
ies was launched in 2018 to explore their condition, 
which also provided for several innovative and ef-
fective designs proposed by the Plant and the TVEL 
company that were tested, including the disposal 
of some additionally accumulated RW invento-
ries in PKh-1 and PKh-2. The proposal was mainly 
driven by the incentive to use the available useful 
capacities of these facilities: by the time the LRW 
discharges into them were stopped, they accounted 
for 7,500 and 21,000 m3, respectively. Fragmented 
equipment applied at the Chernobyl NPP, as well as 
the pulp from LRW storage facilities of the Subli-
mate Plant were proposed for additional disposal 
in these storage facilities. To evaluate possible RW 
disposal layouts, not only the issues typical for the 
isolation of non-removable RW facilities had to 
be considered, but some new challenges had to be 
addressed as well. The typical ones included the 
characterization of accumulated RW inventories to 
identify their physical and chemical characteristics, 
evaluating the state of existing safety barriers and 
the opportunities for their improvement, geologi-
cal and hydrogeological modeling of the near and 
far fields and geomigration calculations to assess 
their safety. The new challenges primarily includ-
ed the following tasks: substantiation of forecasts 
made regarding the additional materials and their 

Figure 1. Isolation operations at B-1 reservoir
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behavior in the disposal system and their impact on 
the long-term safety. Specialists from the Combine 
and institutes of the Russian Academy of Sciences 
(Nuclear Safety Institute of RAS and Frumkin’s In-
stitute of Physical Chemistry and Electrochemistry 
of RAS) took part in these studies.

Considered below is an example describing the 
general approach put in place and the level of de-
tail accounted for in the analysis of processes in 
case of extraordinary RW, i. e., the so-called Cher-
nobyl engineering equipment, which involved over 
200 wheeled and tracked vehicles that had been 
engaged previously in Chernobyl operations, were 
treated by various decontamination methods and 
then returned back to the SCC site. Their estimat-
ed costs, given that their reuse was utterly out of 
the question, clearly highlighted the need of their 
disposal provided prior fragmentation. Given the 
PKh-1 and PKh-2 site conditions, this option could 
drive the biodegradation of plastic, rubber, oils, as 
well as chemically and biologically driven corro-
sion of metals (Figure 2) resulting in metal oxides 
and hydroxides, as well as hydrogen due to metal 
corrosion; generation of methane, carbon dioxide, 
microparticles due to plastic biodegradation; car-
bon dioxide and complexones due to the biodegra-
dation of rubber that would’ve been consumed by 
bacteria as nutrients.

For our case study, it is important that steel cor-
rosion tends to shift the Eh towards reduction, thus, 
more complete radionuclide immobilization may 
be expected, including the conversion of uranium 
into a sedentary tetravalent form. Moreover, the 
corrosion products act on their own as effective ra-
dionuclide sorbents.

As it comes to other additional materials, the situ-
ation appeared to be more understandable, since in 
terms of their morphology they were more similar 

to the bulk volume of materials disposed of in the 
storage facilities (SF).

Various scenarios for SF loading with waste were 
considered based on geomigration modeling meth-
ods along with some conservative scenarios de-
scribing population exposure (consumption of well 
water and food grown at the site of the isolated fa-
cilities hundreds of years after the society loses the 
information about these SF). The results obtained 
were basically important to understand the total-
ity of processes accompanying the in-situ near-sur-
face disposal of long-lived RW. These can be briefly 
characterized as follows: the maximum potential 
exposure doses associated with them are expected 
only over very long periods of time, with the maxi-
mum expected at the end of the first 10,000 years 
mainly due to food (94%) and drinking water (6%) 
contamination. In this case, these additional doses 
are expected to stay low (Table 1) amounting to 
about 0.01 μSv/year. 

Table 1. Estimated maximum lifetime exposure 
of the population considering various scenarios 

for pulp SF loading with waste within a timeframe 
of 10,000 years, mSv

Scenario Total lifetime 
exposure, mSv

Reference scenario 0.48

Reference + all pulp inventory from building 21 
and engineering equipment from Chernobyl 0.5

Reverting to the practical implementation of 
these scenarios, it should be noted that the deci-
sions both on the Chernobyl equipment and the 
pulps in building 21 are being further elaborated 
at present time, namely, design and estimate docu-
mentation is being prepared. Thus, the isolation 

Chernobyl equipment + channel materials

Hydrogen Metal Plastic Rubber Oils Carbon dioxide, methane

Corrosion,
biodegradation

Biodegradation,
oxidation

Oxidation, chemical degradation,
biodegradation

700 1,500 tons— ~ 7 tons ~3,000 liters

Tens and hundreds of years Tensand hundreds of years Tens of years Tens of years

Complexing agents,
degradation products

Oxides, hydroxides
and salts (products

of chemical and
biological corrosion)

Methane,
carbon dioxide,
mineral salts,
microparticles

Resulting
products

Carbon dioxide, organic complexing agents,
electron acceptors are being spent along

the oxidation process

Figure 2. General flow chart providing the destruction of Chernobyl equipment and its materials
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operations at sites PKh-1 and PKh-2 accommodat-
ing non-removable RW can be launched till 2030. 

Optimized management of radiatively contami-
nated materials, including those recognized as 
RW, is considered as a promising area, which had 
been also pointed out by other authors [4], but for 
the first time, a thorough study of this issue was 
focused specifically on PKh-1 and PKh-2 storage 
facilities. The key lesson learned for the future can 
be stated as follows: additional emplacement of RW, 
the activity of which is 3—4 orders of magnitude 
lower than the baseline, is expected to produce no 
effect on the safety of RW isolation/disposal facility 
provided that the waste compatibility requirements 
are met. 

Other tasks, not less interesting from a scientific 
and practical points of view, are associated with 
workflow management at VKh-3 and VKh-4, and 
then VKh-1 sites and the development of relevant 
approaches. Considerable background for VKh‑1 
upgrading has been provided by the experience 
from the development of a strategic master plan for 
the Techa cascade of reservoirs at PA Mayak [5]. The 
program on upgrading RW storage facilities VKh‑3, 
VKh-4 into isolation facilities for non-removable 
RW approved at the end of 2022 is very similar to 
the intentions expressed regarding VKh-1 and 
VKh-2. At the same time, considering the state of 
VKh-1, VKh-3, VKh-4 facilities and the general hy-
drological setup, more ambitious goals can be set. 
To achieve the ultimate goals, a digital hydrogeo-
logical model of the entire SCC site is required. To-
gether with the radioecological models specific for 
this area, they are expected to provide ample op-
portunities for selecting the optimal RW contain-
ment strategies and demonstrating the radiation 
safety in the long term. It is important not only 
to consider the management strategies as regards 
some individual facilities, but also to perceive the 
territory of the Plant in its entirety and to assess its 
potential impact on the environment both now and 
in the long term. This approach has been initiated 
to develop the conceptual model of the site. 

Another important thing to note is a major infra-
structure project launched back under the Federal 
Targeted Program NRS-1. Reconstruction of site 
No. 3 at the SCC’s radiochemical plant was ex-
pected to provide opportunities for ceasing liquid 
radioactive waste discharges into surface storage 
reservoirs. In 2012, construction and installation 
operations were launched at this site, and in 2015, 
installation of process equipment, pipelines, inter-
nal water supply and sanitation networks, power 
supply and lighting systems and flow process auto-
mation operations was completed. In the same year, 
an acceptance certificate marking the completion 

of construction operations at the site was signed 
for the facility with an annual processing capacity 
of 418,000 m3, and in 2016—2020, work was com-
pleted on other site structures. It should be noted 
that over two-thirds of the project funding came 
from extra-budgetary sources. 

Under the decommissioning efforts focused on 
production facilities, two groups of facilities should 
be distinguished. The first one involves relatively 
small facilities with no emergency situations re-
corded in their operational history. In this case, de-
commissioning operations are implemented rather 
quickly. Thus, the decommissioning of the highly 
enriched uranium production facility (M2079), in-
cluding the design development and survey stage, 
was completed in full in 2018—2021. The facility 
was removed from regulatory control. Extra-bud-
getary sources covered 100 % of the project fund-
ing. The second group covers large facilities pre-
viously engaged in defense programs. In this case, 
the decommissioning operations can be referred to 
those addressed at the state level requiring some 
federal funding. A most typical case in point is the 
decommissioning of a production facility for irradi-
ated standard uranium block (ISUB) processing that 
operated at site No. 3 of the radiochemical plant 
(Figure 3). The first step accounted for the develop-
ment of a Decommissioning Concept for the ISUB 
Processing Facility (2017), which was followed by 
the development of a Decommissioning Program 
(2018). At the same time, a KIRO was completed 
for the site No. 3 and a digital engineering and 
radiation model (DERM) of the facility was built 
(Figure 4). Today, this approach to decommission-
ing work planning is considered as the most cor-
rect one, since it provides ample opportunities for 
analyzing and interpreting the KIRO data, inter alia 
based on geostatistical methods, and justifying the 
tasks set as regards some additional measurements 
supposed to provide most complete characteriza-
tion of the facility. Practically, such studies based 
on digital KIRO and geostatistical analysis were 
first implemented at the facilities of site No. 3 in 
2021. It was the first time when some systematic 
work with digital models of large complexes was 
carried out in Russia.

These comprehensive efforts enabled the devel-
opment of the main decommissioning approaches 
addressing both work flow implementation and 
management (developer — JSC CPTI), which were 
approved in 2020. Considered below are some 
points from this document demonstrating the main 
approaches and the level of detail provided for in 
the flow charts elaborating on the management 
of RW generated from nuclear decommissioning, 
which became possible thanks to the experience 
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accumulated by the Plant and the industry in gen-
eral. These include:

1) Staged work implementation envisaged by the 
decommissioning concept. Well-targeted splitting 
into stages facilitates interaction with the custom-
er in a quite considerable way.

2) Structured approach to process flow manage-
ment. The following were defined as the key pro-
cess flow elements: dismantling of large and small-
sized equipment, thermal insulation, pipelines, 
metal structures, cables and electrical equipment, 
their segregation and packaging, liquid and vacu-
um decontamination of surfaces, decontamination 

of building structures and premises, completion of 
dismantling operations, removal of plastic coat-
ings. Based on these, the main RW streams could be 
specified (Figure 5). 

3) The level of detail required to arrive at real-
istic estimates regarding RW generation, namely, 
RW volumes and categories, and the required re-
sources. The most detailed flow charts were pro-
posed for metal radioactive waste (MRW) groups 
(Figure 6). A portal cable-cutting machine provided 
fragmentation of large-sized equipment with the 
resulting fragments that were subjected to chemi-
cal decontamination at existing installations. After 
that, their radiation characteristics were measured 
to check their compliance with the decontamina-
tion effectiveness criteria. Upon completing waste 
decontamination and characterization, MRW sub-
ject to disposal were combined into a single stream 
with small-sized metal waste having similar ac-
tivity and further crushed using press shears and 

Figure 3. Site No. 3 at SCC’s radiochemical plant (ISUB)

Figure 4. Visualization of a digital information model 
presenting the SCC’s site No. 3

RW
Basic processing

methods

Metal Liquid decontamination
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Figure 5. Basic waste streams generated  
from the decommissioning of ISUB RCP buildings 

and structures and their processing methods
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Figure 6. Consolidated management flowchart proposed for metal waste generated from the decommissioning  
of ISUB RCP buildings and structures
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a chain of shredders to sizes from 30 to 50 mm 
yielding the following benefits: unified shape and 
dimensions of packaging containers enabling high 
filling degree; much easier representative sample 
collection for the laboratory analysis of hard-to-
measure nuclides, in particular plutonium isotopes. 
Additional processing on a vertical shredder was 
proposed to increase the bulk density of metal 
scrap to 2.5—3 t/m3. These operations reduce the 
volume of conditioned RW and relevant disposal 
cost by 2—3 times.

4) Reuse of existing equipment. Thus, TUK-44 
containers previously used to store and ship natu-
ral uranium concentrates and accumulated at the 
RCP site in large quantities, were proposed as tem-
porary process packaging to reduce the work cost. 
Experience associated with their application was 
gained at the PDC UGR.

5) According to the final state envisaged for 
all buildings and structures at the ISUB RCP site, 
buildings are dismantled, including their foun-
dations, and two largest buildings (201 and 252) 
upgraded to ensure their radiation safety. The 
territories of the demolished facilities have been 
remediated and meet the radiation safety require-
ments established for sites intended for industrial 
construction.

This document is an important milestone, since 
it defines a basic action plan and sets a clearer 
framework for design development, including the 
amelioration of decommissioning designs and their 
characteristics. Another essential optimization 
trend accounts for the assignment of RW to certain 
classes driven by the changes in the RW classifica-
tion criteria according to the disposal routes. No 
less important is the use of remotely controlled 
devices in dismantling operations. So far, the docu-
ment assumes a traditional approach: dismantling 
of equipment and elements of engineering systems 
is arranged in the building, if possible, according to 
the principle from “clean” to “contaminated” and 
within each of its premises. First, dismantling oper-
ations are performed within zone III, then in zones 
II and I. At the same time, modern trends in the de-
velopment and use of import-independent equip-
ment of this kind are full of promise. These and 
other technological innovations can reduce or at 
least prevent an increase in the decommissioning 
costs by the start of their implementation, which is 
planned for 2028—2035.

In 2023, development of design and estimate 
documentation for the decommissioning of ISUB 
processing capacities at the site No. 3 of the RCP 
was completed (for the first time ever it was fully 
digitalized) taking into account the provisions of 
the above document.

Readiness for structural changes

Globally [6], the approach according to which the 
decommissioning operations, due to the specif-
ics of their content and implementation, are per-
formed by some specialized organizations is quite 
widespread. In 2007, on the Plant’s initiative such 
an organization was established, i. e., the PDC UGC. 
In 2010, it was separated into an individual enter-
prise, and already in 2015, for the first time in Rus-
sia and in the world, it managed to complete the 
first PUGR decommissioning project in accordance 
with the entombment decommissioning option.

When the Federal law No. 190-FZ On Radioac-
tive Waste Management and Amendments to Cer-
tain Legislative Acts of the Russian Federation 
came into force, NO RAO became responsible for 
the deep LRW disposal facility Severny. Current-
ly, a near-surface disposal facility for RW Class 3 
and 4 is being constructed by its branch at the in-
dustrial site of this enterprise. In total, about ten 
outsourcing companies operate on the territory of 
the Combine and in close proximity to it and a few 
NO RAO’s facilities.

Thus, in the near future, SCC will be able to dis-
pose of not only LRW, but also RW Class 3 and 4, 
which in turn is supposed to prompt larger-scale 
decommissioning efforts providing for the disman-
tlement decommissioning option.

Another important milestone achieved recently 
by the enterprise is its engagement in the Proryv 
project. A pilot demonstration energy complex 
(PDEC) is being constructed at the SCC site as part 
of power BREST-OD-300 reactor unit with lead 
coolant and an onsite plant involving a module for 
irradiated mixed uranium-plutonium (nitride) fuel 
reprocessing and a module for fuel element fabri-
cation/refabrication from reprocessed nuclear fuel. 

In the global practice, PDEC is the first to dem-
onstrate stable operation of a full-fledged complex 
providing nuclear fuel cycle closure assuming a 
short on-site fuel cycle closed within a single site. 
Achievement of these milestones is supposed to 
provide powerful impetus enabling transition to 
two-component nuclear power and a profound 
transformation of the SNF and RW management 
system in the Russian Federation.

Another important SCC initiative was its ac-
tive participation in the development of a concept 
for advanced socio-economic development area 
(ASED) in the restricted access administrative-ter-
ritorial entity (RATE) of Seversk. The Concept spec-
ified the main parameters of the established ASED, 
including the list and characteristics of land plots 
constituting to it, as well as the envisaged projects. 
This concept was implemented in keeping with 
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the Government Decree of the Russian Federation 
No. 132 of February 12, 2019 to establish conditions 
necessary for investment raising, accelerated socio-
economic development and comfortable living en-
vironment for the population of the RATE Seversk.

Taking advantage of the scientific 
and technical potential

Throughout its lifetime, the Plant has been ac-
tively collaborating with scientific organizations 
of the nuclear sector, the Academy of Sciences and 
the Tomsk Scientific Cluster, most notably NIKIET, 
VNIINM, Khlopin’s Radium Institute, IPC RAS, Nu-
clear Safety Institute of RAS, Tomsk Polytechnic 
Institute. In recent years, this list has been replen-
ished with new companies, including the enterpris-
es of the TVEL cluster, as well as the parties to the 
Proryv project, PI Science and Innovations. In many 
cases, challenges addressed in RW management re-
quire extremely specific competencies and a broad 
multidisciplinary approach. Information available 
on the whereabouts of these competencies allows 
the Plant to undertake the widest range of tasks in 
RW management and nuclear decommissioning. 

Conclusion

 75 years since its establishment, the SCC con-
tinues its dynamic development prompted by new 
tasks and challenges and keeping up with the best 
traditions of the industry associated with the use 
of nuclear technologies, in particular, high safety 
level, commitment to continuous improvement, 
adaptability to changes, setting ambitious goals 
and achieving them. Along with the successful re-
sults of current production activities, the enter-
prise demonstrates its openness to innovations 
and the implementation of scientific findings. It is 
especially worth noting the wide range of SCC com-
petencies and the multifaceted nature of the tasks 
at hand. 

The SCC demonstrates sustainable progress in 
solving the problems accumulated in the field of 
RW management. Among the main milestones that 
contributed to this growth, the following should be 
emphasized in the first place:
•• successful completion of a construction and instal-
lation work packaged on the reconstruction of site 
No. 3 at the RCP, thanks to which LRW discharges 
into surface storage reservoirs were stopped;

•• effective staged isolation efforts at LRW storage 
reservoirs B-1, B-2, B-25 and pre-isolation opera-
tions at PKh-1 and PKh-2;

•• feasibility study supporting the decision-mak-
ing on additional waste emplacement under the 

isolation efforts at facilities holding non-remov-
able RW;

•• organizational support for the development of the 
NO RAO’s RW disposal system at the industrial 
site of the enterprise.
The SCC activities addressing the accumulated 

problems have received high recognition at the in-
ternational level. Efforts implemented at the B-1 
and B-2 storage reservoirs and the decommission-
ing of the highly enriched uranium processing plant 
were noted among the areas of good performance 
of the Russian Federation at the Seventh Meeting 
of the Contracting Parties to the Joint Convention 
on the Safety of Spent Fuel Management and on the 
Safety of Radioactive Waste Management. 

The experience gained by SCC enables the iden-
tification of best practices and their replication 
across the industry. Some managerial approaches 
proposed by SCC have already been elaborated and 
extended. In particular, following the PDC UGR 
tasked with the decommissioning of production 
uranium-graphite reactors, a PDEC was established 
by the Rosenergoatom Concern to address similar 
problems associated with power NPP units. Further 
advancement of SCC’s experience in the applica-
tion of the cold crucible induction melting method 
(ICM) for the vitrification of RW generated from the 
production process is also expected in the industry. 

The success achieved in addressing the accumu-
lated problems and SCC’s active engagement in the 
Proryv project laid the ground for strengthening its 
position as a leader of the Russian nuclear indus-
try and thereby foster the long-term prospects for 
the development of the economy and human po-
tential in the region and, above all, in its peer city 
of Seversk.
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