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LIST OF ABBREVIATIONS
EBRD European Bank for Reconstruction and Development
EIA environmental impact assessment
ERC Bellona Environmental Rights Center Bellona
FSUE federal state unitary enterprise
IAEA International Atomic Energy Agency
IBRAE Nuclear Safety Institute of the Russian Academy of Sciences
IPWG Inter-Parliamentary Working Group
LRW liquid radioactive waste
Minatom Ministry of Atomic Energy of the Russian Federation in 1992 to 2004, a predecessor agency 
to today’s Rosatom
MNEPR Multilateral Nuclear Environmental Program in the Russian Federation
NDEP Northern Dimension Environmental Partnership
NIKIET N. A. Dollezhal Research and Development Institute of Power Engineering
PA Mayak Production Association Mayak
Rosatom State Atomic Energy Corporation Rosatom; between March 2004 and March 2008: Federal 
Agency for Atomic Energy Rosatom
RosRAO FSUE “Enterprise for Radioactive Waste Management RosRAO”
RRC Kurchatov Institute Russian Research Center (since 2010, National Research Center) “Kurchatov 
Institute”
SevRAO Northwest Center (NWC) for Radioactive Waste Management “SevRAO,” formerly FSUE 
“Northern Federal Enterprise for Radioactive Waste Management” (FSUE “SevRAO”), regional division 
of FSUE “RosRAO
SFA spent fuel assembly
SMP Strategic Master Plan
SNF spent nuclear fuel
SRW solid radioactive waste
VNIPIET East European Leading Scientific Research and Design Institute for Energy Technologies

NOTE TO THE READER
•  Russian letter designations used to denote liquid or solid radioactive waste storage facilities, 

dry storage units accommodating spent fuel in Andreyeva Bay (2А, 2Б, 3A, etc.), or similar, are 
translated using Latin letters likewise following the alphabetic order (2A, 2B, 3A, etc.).

•  This digest uses illustrations taken from presentations made by experts from State 
Corporation Rosatom (see References [46, 47, 52]), from the archive of Anatoly Safonov (see 
Reference [43]), and from Bellona’s archive. Where text was incorporated into the images, it 
was translated into English by the translator of this digest.

•  Amounts in roubles or other currencies mentioned in the digest are given as they appeared 
in Bellona’s original coverage and may differ from current exchange rates. Names of 
organizations and positions of the officials or representatives mentioned are also given as 
they were at the time of the events described. 

www.bellona.org
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INTRODUCTION
This digest is a chronologically ordered overview of publications that appeared on Bellona’s website 

over the past 20 years detailing the developments at the former naval maintenance base of Andreyeva 
Bay.

Bellona is an international environmental NGO that was founded in Oslo, Norway, on June 16, 
1986. Bellona currently has offices in Oslo and Brussels, with the Environmental Rights Center Bellona 
operating in St. Petersburg, Russia. The Murmansk-based NGO Bellona-Murmansk operated since 1998 
until 2015, when it was closed down following the organization’s inclusion on the Russian Ministry of 
Justice’s roster of so-called “foreign agents.”

Bellona has been engaged with environmental problems of Russia’s Northwest, including problems 
of nuclear and radiation safety, since the early 1990s. The breakup of the USSR in 1991was followed 
by extensive decommissioning of old nuclear submarines, which remained at the piers of naval bases 
and shiprepairing yards; the coastal maintenance bases were quickly deteriorating. At the time, Russia 
did not have the necessary funds for the dismantlement of these submarines or for the management 
of spent nuclear fuel and radioactive waste, nor even for a physical security system. Bellona began 
to push for the understanding that the legacy sites – so-called nuclear and radiation hazard sites, 
inherited from the Soviet time – in this region were a danger not only to the citizens of Russia, but 
those of many other countries as well. Bellona argued that, in the conditions of a collapsed Russian 
economy, remediation of these sites and reducing their hazard was impossible without the financial 
and technological help from foreign nations.

This digest starts with a brief description of what the coastal naval maintenance base Andreyeva 
Bay was in the early 1990s and then chronicles the developments at the base as they were reported in 
articles and other materials published by Bellona.1  

These materials will undoubtedly be of interest both to specialists directly familiar with the situation 
in the Russian Northwest and those readers in the general public who are concerned about what is 
happening with the legacy sites in Russia.

1  The Russian original of this digest is based on, and includes references to, Russian-language publications posted on Bellona’s Russian-language 
website at www.bellona.ru. However, Bellona’s English website has covered Andreyeva Bay just as extensively, and most publications and 
reports are in fact available both as their original Russian or English text and in translation in either language. For the reader’s convenience, 
this translation will also include, where possible, references to publications that appeared in English on www.bellona.org.—Translator.
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In the 1960s and 1970s, Russia’s Northwest 
was the region where the Soviet Union deployed 
the main facilities to support the functioning of 
its nuclear-powered submarine fleet: coastal 
maintenance bases to provide submarine 
maintenance and shipyards to carry out 
repairs. Large amounts of spent nuclear fuel 
and solid and liquid radioactive waste would 
be generated as a result of submarine repairs 

and refueling operations. This publication looks 
at the problems of cleaning up the legacy site 
that State Corporation Rosatom and the public 
alike consider the most hazardous: the former 
naval maintenance base in Andreyeva Bay. The 
base was located in the northwest of the Kola 
Peninsula, 100 kilometers from Murmansk and 
just 45 kilometers from the Russian-Norwegian 
border (see Pic. 1).

 Pic. 1. Andreyeva Bay.
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ANDREYEVA BAY: 
A BRIEF HISTORY OF THE BASE 

The former coastal naval maintenance base 
was built and commissioned in 1961-1964. Pic. 2 
shows the location of the main facilities on the 
territory of the base.

Pic. 2. Main facilities and buildings in Andreyeva Bay in 1986. 1: Building No. 4 (mechanical shops); 2: KPM-40 crane; 3: 
Tanks 3A, 2A, 2B (current SFA storage sites); 4: Building No. 1 (special water treatment facility, never used as intended); 5: 
Structures 7a, 7b, 7e, 3, 67, 67a (SRW storage sites); 6: Building No. 6 (LRW evaporator bottoms storage); 7: Building No. 11 
(decontamination shop, never used as intended); 8: Building No. 5 (unloaded SFA storage facility).

Pic. 3. Building No. 5, the former SNF storage facility.

The principal responsibilities of the site 
included taking delivery of, storage, and further 
shipping of spent nuclear fuel to Production 
Association Mayak for reprocessing, as well as 
receiving and long-term storage of radioactive 
waste. A cooling-pool-type storage facility, 
Building No. 5, was built at the base to store 
spent nuclear fuel (see Pic. 3).
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Spent fuel was stored in canisters in the 
pools, under a protective layer of water – using 
the so-called “wet” storage method. Cantilevers 
from which the canisters were hanging 
protruded above the water surface. Sometimes, 
as a canister was being loaded into the pool, an 
accidental bang of its chain against one of the 
cantilevers would force the canister to break free 
from its suspension and tumble to the bottom of 
the pool. Heaps of canisters loaded with spent 
nuclear fuel piled up at the bottom of the pool as 
a result (see Pic. 4).

1982-1986
In 1982, a major accident occurred at the 

base in Andreyeva Bay [43]: A crack developed 
in the metal lining of the right-wing cooling 
pool of the storage facility in Building No. 5, and 
radioactive water started seeping from the pool 
into the ground underneath the building, and 
from there into a small brook that took the water 
to Andreyeva Bay and further beyond, into the 
Motovsky Gulf of the Barents Sea. By September 
1982, leakage from the pool had increased to 30 
tons a day. The brook running near the storage 
building showed a radioactivity level of around 
7·106 Bq/l. A very real risk emerged of the top 
ends of the spent fuel assemblies in the pool 
losing their protective layer of water, with a direct 

Pic. 4. Canisters with spent fuel assemblies on the bottom 
of the pool in Building No. 5.

threat of radiation exposure to the personnel 
as well as of radioactive contamination of the 
entire adjacent water area. In order to protect 
against gamma radiation, a proposal was made 
to blanket the right-wing pool with slabs of iron, 
lead, and concrete, and later move the SNF held 
in the pool into dry storage.

In November 1982, work started to build 
the iron-lead-concrete shield over the right-
hand pool. This, however, likely caused the 
building’s structure to warp or sag sideways and 
thus triggered a leak in the left-hand pool. By 
December 1982, construction of the shield over 
the right-hand pool had been completed, but by 
then all the water from the pool had drained into 
the bay. In the left-hand pool, the leak increased 
gradually, reaching over time some 350 to 400 
tons a day. In order to keep the water in the 
pool at the four-meter mark – the minimal level 
required for safety – water had to be pumped 
into the pool with fire hoses. 

On February 14, 1983, a special commission 
envoyed by the Ministry of Defense ordered 
to discontinue any further use of the storage 
facility. A decision was made to urgently relocate 
the SNF from Building No. 5 into vacant tanks 
that had been initially meant to be used for liquid 
radioactive waste. Three 1,000-cubic-meter 
tanks were retrofitted into dry storage units.

In June 1983, Tank 3A was put into service, 
and work started to unload spent fuel from 
the left-wing pool. This work was completed in 
January 1984. Altogether, over 1,114 canisters 
with SNF – no fewer than 7,500 spent fuel 
assemblies – were retrieved from the pool. Some 
of the canisters that had fallen to the bottom of 
the pool were lifted, but 25 canisters that had 
sustained significant damage were left lying in 
the left-hand pool until 1989. The bulk of the 
SNF was relocated to the retrofitted Tank 3A (900 
canisters), with some of the spent fuel shipped 
off to PA Mayak.

Tanks 2A and 2B were put into use in 1985-
1986. Concrete slabs were placed on top, 
covering the tanks. This construction, however, 
did not prove impermeable, and over time all 
the cells with spent fuel in Tanks 3A and 2B were 
filled with rainwater.

The second phase of the unloading operation 
was carried out in 1989. During this stage, the 
protective shield over the right-hand pool was 
dismantled, the left-hand pool was completely 
drained, and the rest of the spent nuclear fuel 
that remained in Building No. 5 – some 1,500 
canisters – was moved from the storage facility. 
Almost all of the canisters that had fallen to 
the bottom were retrieved. Still, a number of 
damaged spent fuel assemblies, along with the 
fuel that had spilled out of them, remained at 
the bottom of the pools (see Pic. 4).
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The Ministry of Defense had succeeded in 
stopping radioactive water from leaking into the 
Barents Sea, but the enormous amounts of spent 
fuel and radioactive waste still remaining at the 
base continued to be of concern – if not to the 
Russian Navy, then certainly to the Norwegians.

1993-1998
In 1993, the problem of Andreyeva Bay 

captured the attention of the international 
environmental NGO Bellona. In March 1993, the 
Norwegian daily Aftenposten broke the story 
about the 1982 accident [40].

In 1994, Bellona issues its first report on the 
problem of nuclear and radiation safety in the 
region: “Sources of Radioactive Contamination 
in Murmansk and Arkhangelsk Regions,” which 
included also information about the site in 
Andreyeva Bay [41].

In 1996, Bellona publishes its next report, 
“The Russian Northern Fleet: Sources of 
Radioactive contamination” [42], where, besides 
detailed information about the condition of the 
fleet, information was also presented on the 
ecological situation at the coastal maintenance 
base in Andreyeva Bay.

In 1995-1998, Bellona’s experts prepare 
working materials on the situation in Andreyeva 
Bay and measures needed to ensure safety of 
the radioactive waste and spent fuel stored in 
Murmansk and Arkhangelsk Regions.

Altogether, 3,059 canisters with spent fuel – 
or around 23,000 spent fuel assemblies – were 
in dry storage units in Andreyeva Bay. Some of 
the SFAs were held in what was called “bottles” – 
bottle-shaped containers – at open-air storage 
sites (see Pic. 7). The most unpleasant fact is 
that during the reloading operation, when the 
spent fuel was being moved from Building No. 5 
into the dry storage units, the record-keeping 
system used to keep track of the SNF in dry Pic. 6. Spent fuel assemblies in dry storage in Andreyeva Bay.

Pic. 5. Spent nuclear fuel in dry storage in Andreyeva Bay.
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storage was allowed to lapse, and information on 
the quantity and condition of the SFAs was lost. 
These uncertainties affect nuclear and radiation 
safety. The last time spent nuclear fuel was 
received in Andreyeva Bay from nuclear service 
ships and loaded for shipment to PA Mayak was 
in 1993.

Solid radioactive waste was kept in Andreyeva 
Bay in the storage facilities of Building No. 7 and 
at the open-air storage sites. Some of the high-
level SRW was held in tanks meant for storage 
of liquid radioactive waste in Building No. 6. The 
tanks with solid radioactive waste lacked proper 
seal and were filled with groundwater, which 
over time had turned into liquid waste. The exact 
composition and radioactivity levels of the SRW 
are unknown. The dose rate near the structures 
of Building No. 7, the main place where SRW is 
stored, would reach 3 mSv/h.

Liquid radioactive waste was stored in the 
designated LRW storage facility – in four tanks of 
Building No. 6 (of which three were not leakproof 
and were leaking LRW into groundwater); in 
an LRW storage tank of Structure 2C; in the 
basement of Building No. 6; in the SFA dry 
storage units (which were collecting atmospheric 
precipitation, turning it into liquid waste).

The overall amount of radioactive waste in 
Andreyeva Bay was about 25,000 cubic meters 
of solid waste and some 50,000 cubic meters 
of liquid waste [42, 44]. Notably, many of the 
buildings (especially Building No. 5), the wharf, 
the soil contaminated with radionuclides, etc., 
are also solid radioactive waste, the exact 
amount of which is difficult to determine.

Extreme concern about the situation in 
Andreyeva Bay was expressed by Norway, since 
the base was situated quite close to its border, 
and by a number of other countries as well. 
Assistance was offered in handling the accident. 
However, because the site was under the 
command of the Russian Navy, access to the base 
was closed to civilians. The Russian government 
eventually acknowledged the dangerous 
situation that had formed in Andreyeva Bay and 
the need for environmental rehabilitation of the 
territory, transferring several bases that were 
managed by the Ministry of Defense – including 
the base in Andreyeva Bay – into the jurisdiction 
of the Ministry of Atomic Energy (today, State 
Corporation Rosatom).

It needs to be said that what largely paved 
the way to the decision by foreign nations to 
play a role in the cleanup of the nuclear legacy 
of the Soviet past and start allocating funds for 
the environmental remediation of Andreyeva 

Bay, and that of Sayda Bay and Gremikha, for 
decommissioning of nuclear submarines, for 
the dismantlement of the nuclear service vessel 
Lepse, etc., was the attention of the international 
community that the Bellona Foundation 
succeeded in bringing to the nuclear problems of 
the Russian Northwest more than twenty years 
ago [1993].

1998
At the end of 1997 and beginning of 1998, 

the Inter-Parliamentary Working Group was 
created. Its first gathering, arranged by Bellona 
as a kickoff meeting, took place in Brussels in 
February 1998 [8]. Delegates from the Russian 
parliament, the State Duma, and from the then 
Ministry of Atomic Energy (Minatom), members 
of the European Parliament, and representatives 
of the U.S. Administration exchanged opinions 
on the issues of management of spent nuclear 
fuel and radioactive waste in Russia’s Northwest. 
The main focus at the meeting was given to 
the discussion of the Vienna Convention2, 
which governs issues of nuclear liability, and 
the problem of tax exemption for equipment 
intended for Russia’s nuclear sites as technical 
aid. Additionally, it was concluded at the meeting 
that spent nuclear fuel and radioactive waste 
problems were of international concern, so 
a decision was made to establish the Inter-
Parliamentary Working Group to discuss general 
problems and work out team decisions.

The first news item about Andreyeva Bay on 
Bellona’s Russian website appears in February 
1998 [1]. In the fall of 1997, the report says, 
Mikhail Motsak, commander of the Zapadnaya 
Litsa naval base, where the Andreyeva SNF 
storage facility is located, presented a special 
report on the nuclear safety situation at the 
site at a meeting with the administration of 
Murmansk Region. As a result of the meeting, 
a coordination committee was established, the 
story says, which in December 1997 worked 
out its suggestions for the next year on how 
to handle the situation in Andreyeva Bay. 
The proposals, however, were not backed by 
funding. In February 1998, the Russian Ministry 
of Defense allocated $500,000 to upgrade the 
SNF storage facility infrastructure. However, 
that funding was far less than required, naval 
officials said, according to the report. Murmansk 
Region Governor Yury Yevdokimov counted on 

2  Additional information, as well as the full text of the 1963 Vienna Convention on Civil Liability for Nuclear Damage, is available here:
http://www.iaea.org/Publications/Documents/Conventions/liability.html.—Translator.
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the support from Scandinavian countries and the 
United States, the story said.

In April 1998, Bellona reports that the Russian 
Government may transfer Andreyeva Bay into 
the purview of civilian ministries [2]. A proposal 
submitted by Murmansk Region Governor Yury 
Yevdokimov to the federal government suggests 
creation on the Kola Peninsula of a financial-
industrial group that could manage radioactive 
waste issues in the region. The group’s main goal 
would be to coordinate projects related to issues 
of radioactive waste in Murmansk Region both 
on national and international levels.

The same report includes the first mention 
of Norway’s plans to allocate NOK 100 million 
to projects aimed at improving radiological 
conditions on the Kola Peninsula, including in 
Andreyeva Bay – but only with the provision that 
Norwegian experts would be granted access 
to the site to ensure control over the allocated 
funds. But, according to Bellona’s information, 
Naval command made the decision that foreign 
experts could only be admitted to Andreyeva Bay 
after it became a civilian site.

In April 1998, Bellona publishes results of 
measurements of radioactive contamination 
carried out in areas directly adjacent to 
the Northern Fleet’s bases [3]. The highest 
contamination levels were detected outside the 
Northern Fleet’s storage facility for spent nuclear 
fuel in Andreyeva Bay. Samples collected there 

showed that the five uppermost centimeters of 
the sediments in Andreyeva Bay had Cesium-137 
concentrations reaching up to 114 Bq/kg – 
approximately 12 times the background rates. 
That the Cesium-137 levels drop drastically at the 
depths of 6 to 12 centimeters indicates that the 
release of this isotope had happened relatively 
recently – and had been, most likely, caused 
by the poor technical condition of the SNF and 
radioactive waste storage facilities located in the 
area.

The article also stresses that this data is 
the first ever measurements of radioactive 
contamination in the areas outside the naval 
bases of the Northern Fleet to be made publicly 
available. Since 1995, the story says, the 
Norwegian authorities had been repeatedly 
denied permission to perform scientific 
investigations of radioactive contamination 
along the Kola Peninsula’s coast.

In June 1998, Bellona reported, citing a 
Murmansk daily, that a group of representatives 
from British Nuclear Fuel, the Norwegian 
Ministry of Foreign Affairs, the Norwegian 
Ministry of the Environment3, and the Norwegian 
Radiation Protection Authority (NRPA) visited 
Murmansk in late May. The group considered 
a project submitted by the Engineering Center 
for Environmental Safety, based in Zaozyorsk, 
a closed military town located not far from 
Andreyeva Bay [4]. The project’s goal was to 

Pic. 7. Spent nuclear fuel stored in so-called “bottles” at an open-air site in Andreyeva Bay.

3 Since 2014, the Ministry of Climate and Environment.—Translator.
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turn groundwater away from the damaged 
storage facility in Andreyeva Bay, thus preventing 
radioactive contamination of Zapadnaya Litsa 
Bay. The project was estimated at around $1.5 
million. The work was reportedly to be launched 
in July the same year, but the issue of giving 
foreign experts access to Andreyeva Bay was still 
unsolved.

As it gave a short background on Andreyeva 
Bay in the story, Bellona reported that according 
to available estimates, more than 21,000 spent 
fuel assembles were held in the Andreyeva Bay 
SNF storage facility. Part of the spent fuel was 
stored in containers at an unshielded site at the 
base, exposed to the severe conditions of the 
Arctic winter (see Pic. 7).

1999
The IPWG’s second meeting took place in 

January 1999 in Washington, D.C., and was 
focused on the issues of SNF and radioactive 
waste management in Russia’s Northwest [8]. 
The meeting was organized by the Bellona 
Foundation with support of U.S. government 
agencies – the Department of Defense, the 
Department of Energy, and the Environmental 
Protection Agency – and a number of industrial 
companies. The participants included members 
of the State Duma of the Russian Federation, 
the Russian Ministry of Defense’s Rear Admiral 
Nikolai Yurasov, representatives of industry and 
Russia’s Minatom, U.S. Deputy Undersecretary 
of Defense Sherri Goodman, U.S. Department 
of State’s Carol Kessler, Norway’s Deputy 
Minister of Foreign Affairs Åslaug Haga, and 
representatives of the European Parliament, 
among others. The participants exchanged views 
on processes related to SNF and radioactive 
waste management that were taking place 
in Russia and globally at the time. The topics 
under discussion included issues of the United 
States and European countries’ cooperation in 
nuclear and radiation safety projects in Russia’s 
Northwest carried out jointly with Russia.

In February 1999, Bellona publishes a broad 
analytical overview entitled “International 
Cooperation on Issues of Radiation Safety in the 
Russian Navy” [5]. The document is a summary 
of international efforts in solving problems of 
nuclear and radiation safety in the Russian Navy.

It details the scope of the problems and 
the international programs and agreements, 
among other things, and states that the Bellona 
Foundation played an important role in the first 
post-Soviet years in attracting the international 
community’s attention to the issues, with two 

reports published describing the problems to as 
full an extent as was available at the time [41, 
42].

As it outlines the progress of the projects 
in Andreyeva Bay, the document states that 
in May 1998, Norway and Russia signed a 
bilateral agreement spelling out a number 
of specific projects. It included, in particular, 
decommissioning the SNF storage facility in 
Andreyeva Bay, as well as designing, building, 
and commissioning a temporary storage facility 
for solid radioactive waste at the base.

Even though international experts were 
denied access to the Defense Ministry’s site, 
Norway began implementation of a subproject 
in Andreyeva Bay, allocating around $817,000 
to divert the brook flowing near the storage 
facility in Building No 5. The project was to be 
completed in September 1999. All the work on 
the project was to be carried out by the Russian 
side. Norway was to receive a report on the 
completed work by way of photographs.

Further plans in Andreyeva Bay envisioned 
building a roof over the dry storage tanks where 
the moved SNF was stored, the document 
continued.

A September 1999 Bellona article [51] 
reports that Russia completed that month two 
projects funded by Norway to upgrade radiation 
safety at naval sites in the Russian Northwest. 
One of these had to do directly with Andreyeva 
Bay: stopping the brook from streaming through 
the spent fuel storage facility. The project had 
been developed by the St. Petersburg-based 
B. E. Vedeneev All-Russia Research Institute 
of Hydraulic Engineering. A bypass trench was 
dug around Building No. 5, which blocked the 
discharges of radioactive water into Zapadnaya 
Litsa Bay.

The Zaozyorsk-based Engineering Center for 
Environmental Safety, which was responsible for 
the construction, even managed to save a portion 
of the funding provided by the Norwegian 
Foreign Ministry and built a roof over the three 
SNF dry storage tanks, the story said. This part 
was not stipulated by the trench-digging project 
and was an initiative of the Russian side that 
Norway was not aware of. This, however, did not 
reduce the real hazard of Andreyeva Bay.

At a reception at the Norwegian Consulate 
General in Murmansk, held on the occasion of 
the completion of the project in Andreyeva Bay, 
Murmansk Region Governor Yury Yevdokimov 
said work was underway to transfer the 
Navy’s radioactive waste storage facilities into 
Minatom’s purview. This was expected by end 
1999 or early 2000, the report said. Only then 
might it become possible for the foreign sponsors 
to visit Andreyeva Bay. 
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2000

In March 2000, the IPWG gathered for its third 
meeting, which was held in Washington, D.C. [8]. 
The purpose of the meeting, held after the State 
Duma and Congress elections in Russia and the 
United States, was to establish working contacts 
between members of the two legislatures 
overseeing issues of nuclear and radiation safety. 
The Russian delegation was headed by Vladimir 
Goman, a high-ranking representative of the 
Russian Government and one of the participants 
of the previous IPWG meeting. The participants 
included State Duma members, the Russian 
Defense Ministry’s Rear Admiral Nikolai Yurasov, 
members of the U.S. Congress, high-ranking 
officials of the U.S. Administration, and officials 
from European Union countries and Norway, 
among others.

In 2000, a number of naval sites – including 
the coastal maintenance base in Andreyeva Bay – 
were transferred from the Defense Ministry’s 
jurisdiction into that of Minatom [44]. In order 
to carry out decommissioning and remediation 
work at these sites, a special structure was 
founded in Murmansk, FSUE SevRAO (a division 
of the central FSUE “Enterprise for Radioactive 
Waste Management RosRAO”), and in the closed 
town of Zaozyorsk, FSUE SevRAO Branch No. 1 
was created to carry out decommissioning and 
remediation work in Andreyeva Bay. 

2001
In November 2001, Bellona presented its 

report “The Arctic Nuclear Challenge” [6], [45].
It was said during the presentation that in 

May 2001, representatives of the Norwegian 
Ministry of Foreign Affairs had been for the first 
time allowed to visit the sites in Andreyeva Bay. 
Following that visit, Norway made a decision to 
allocate that same year NOK 10 million to radiation 
safety projects.

2002
In October 2002, Bellona publishes its position 

paper “The Northern Dimension Environmental 
Partnership (NDEP)” [7].

NDEP is an initiative aimed at coordinating 
efforts to tackle environmental problems in 
the Russian Northwest, especially problems of 
nuclear and radiation safety.

The Steering Group of the NDEP – the 
European Commission, Russia, the EBRD, as 
well as the World Bank and other entities – 
are to coordinate the work of addressing 
the region’s environmental problems caused 
by the accumulation of spent nuclear fuel 
and radioactive waste. The Steering Group 
identified 12 potential environmental projects 
with an investment cost of approximately €1.3 
billion as well as 16 SNF and radioactive waste 
management projects estimated in excess of 
€500 million.

In this position paper [7], Bellona gives a brief 
description of the areas of work to be funded 
by the NDEP. These projects include Andreyeva 
Bay. According to VNIPIET’s information, the 
document says, 21,640 SFAs – a rough equivalent 
of 93 submarine reactor cores – are in storage 
in Andreyeva Bay, holding altogether some 35 
tons of fuel composition with a total radioactivity 
of 26.8 million curies. In Minatom’s estimates, 
creating the infrastructure needed to start 
remediation work at the site would alone cost 
between $9 million and $13 million. 

In Brussels in June 2002, a proposal was made 
to hold a field meeting of the IPWG in Murmansk 
Region [8]. The idea to hold the meeting in 
Murmansk was suggested by the IPWG’s 
secretariat, whose functions had all these years 
been performed by the Bellona Foundation. 
The main tasks for this IPWG meeting were 
coordination of efforts and preparation of 
an address to the Russian Government and 
members of the State Duma on the necessity 
of signing as soon as possible the MNEPR 
agreement4, as well as acquainting members of 

4  The MNEPR agreement was signed in May 2003 in Stockholm (Sweden) by nine European countries, two pan-European organizations, and 
the United States, with the main goal of establishing an organizational and legal structure for foreign nations to provide Russia long-term 
assistance in submarine dismantlement and spent nuclear fuel cleanup in Northwest Russia. The agreement also exempted from taxation 
the equipment and services provided to Russia by donor countries for nuclear and radiation safety projects [53, 54].—Translator.
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Pic. 8. At the time when the sites in Andreyeva Bay were 
transferred into Minatom’s management, almost all the 
infrastructure at the base was in disrepair.

Pic. 9. The condition of some of the sites in Andreyeva Bay before the start of remediation work at the base.

the European Parliament with those projects on 
the Kola Peninsula that require implementation 
first and foremost.

In October 2002, Bellona arranges the IPWG’s 
field session in Murmansk, complete with a 
visit to a number of sites, including Andreyeva 
Bay [8]. None of Bellona’s employees, however, 
were allowed access to Andreyeva Bay. This 
visit to the area’s nuclear and radiation hazard 
sites had, to an extent, a positive effect on the 
future of financial assistance rendered to Russia 
by European countries and on the whole on 
the process of solving the problems of cleaning 
up the legacy of the Cold War in Russia. That 
same year, NIKIET specialists, with support from 
Norway, conducted first surveys of Building 
No. 5 and the adjacent area. In particular, very 
high background gamma radiation levels were 
detected near the wharf, near Building No. 5, 
and along the bed of the former creek. Maps 
of radiation fields inside Building No. 5 were 
charted [46].

What accounts for the specific nature of 
performing remediation work in Andreyeva 
Bay is that the base is the only place in Russia 
where such an enormous amount of spent 
nuclear fuel (unloaded from approximately 100 
nuclear submarines) and radioactive waste was 
accumulated and remains in storage and where, 
in addition, there is no reliable information on the 
number and condition of the SFAs. At the time 
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when the base was transferred into Minatom’s 
management, the site’s infrastructure was 
almost entirely in disrepair. Physical security was 
close to non-existent. The most contaminated 
sites in Andreyeva Bay at the time of the transfer 
were the former SNF storage facility (Building 
No. 5), the dry storage units (Tanks 2A, 2B, and 
3A) and the area around them, the storage 
facility holding solid radioactive waste (Building 
No. 7), and the storage facility holding liquid 
radioactive waste (Building No. 6). Spent nuclear 
fuel was stored in canisters kept in dry storage 
cells as well as in containers at open-air sites.

 In 2002, at a summit in Kananaskis, Canada, 
representatives of the Group of Eight countries 
adopted a program called “Global Partnership 
against the Spread of Weapons and Materials 
of Mass Destruction.” Within the framework 
of this program, the United States, Germany, 
Italy, Great Britain, and other nations agreed 
to provide Russia $20 billion over the next 10 
years toward reducing the threats posed by 
biological, nuclear, and chemical weapons. The 
program envisaged decommissioning of nuclear 
submarines, environmental remediation of 
nuclear and radiation legacy sites, setting up 

Pic. 10. The legacy cleanup projects schedule according to the SMP. TSS: temporary storage site for spent nuclear fuel 
and radioactive waste; LTSS: long-term storage site; NPS: nuclear-powered submarine; RU: reactor unit; RC: reactor 
compartment; RR: reactor room (on board a surface ship with a nuclear propulsion system); SB: storage block; RCCS: 
Regional Center for Conditioning and Long-Term Storage of Radioactive Waste [47].

physical security at legacy sites, etc. The most 
dangerous sites encompassed by the program 
are on the Kola Peninsula; first and foremost, 
these are the former naval bases in Andreyeva 
Bay and Gremikha.

(In 2012, the Global Partnership program 
came to a close; a lot had been done, though not 
everything. In 2011, at the Group of Eight summit 
in France’s Deauville, participants had confirmed 
that international cooperation would continue 
and funding would continue to be earmarked as 
well).

2003
In 2003, work started on developing a 

Strategic Master Plan (SMP) called “Expediting 
Threat Reduction in the Russian Northwest” (see 
Pic. 10). The SMP was to serve as a reference 
when putting together the Federal Target 
Program “Ensuring nuclear and radiation safety 
for 2008 and for the period until 2015,” as an 
underpinning for making strategic decisions and 
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Pic. 11. Remediation plan for the base in Andreyeva Bay (2004 project). CERS: comprehensive engineering and 
radiological survey [46].

Pic. 12. Dry storage tanks 2А and 2B.

Pic. 13. A general view of the dry storage tanks in Andreyeva Bay in 2014.
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selecting priority projects for funding allocations, 
and as a basis to determine specific areas of 
work and specific sites for the international 
cooperation to focus on. The SMP was also 
intended to help donor countries assess the 
efficiency of implementation of various projects. 
Remediation work at all sites was expected to 
be completed by 2025. The Comprehensive 
Decommissioning Program, a component part 
of the SMP, included 48 projects slated for 
implementation in Andreyeva Bay, to a total 
cost of around €550 million. The expenses for 
the implementation of the SNF and radioactive 
waste management project were to total RUR 
24.7 billion ($986 million) over 15 years. The 
result expected from the rehabilitation work in 
Andreyeva Bay was to be a “brownfield” – i.e. 
no buildings, structures, or storage facilities 
contaminated with radionuclides were to 
remain in place at the former base, but no land 
restoration or soil removal were planned [47].

Pic. 11 shows the remediation plan for the base 
in Andreyeva Bay, developed in 2004 [46].

Beginning in 2000, infrastructure was busily 
being built in Andreyeva Bay, mostly with the 
funding provided as international donor aid 
coming from Norway, Great Britain, Sweden, 
and other states. In 1999, Minatom had started 
construction of a roof over the dry storage units, 
and at the end of 2004 the roof was completed 
(see Pic. 12 and 13). 

2004
In December 2004, three facilities related to 

radiation protection infrastructure and created 
as part of international cooperation with Great 
Britain and Norway were commissioned in 
Andreyeva Bay, Bellona reports, citing a Russian 
news agency [9]. In particular, with Great 
Britain’s participation, a roof was built over one 
of the SNF storage tanks in Andreyeva Bay. The 
other project implemented with Great Britain’s 
help was two portable personnel sanitary and 
decontamination stations for ten personnel 
each, equipped with everything needed for work 
at the site, as well as a vehicle decontamination 
unit.

The total cost of the facilities financed by the 
British side was RUR 30 million ($1.068 million). 
The third infrastructure facility put into service 
at the site was a locker room for 100 personnel, 
furnished with radiation monitoring equipment. 
Norway had allocated NOK 1.3 million for the 
locker room construction project.

A number of other infrastructure construction 
projects are expected for implementation in 

2005. These include equipping check points with 
security equipment, construction of an access 
motorway, reconstruction of the storage facility's 
wharf for future transport operations.

Governor of Norway’s Finnmark region 
Gunnar Kjønnøy insists a master plan should be 
developed for Andreyeva Bay, complete with 
an environmental impact assessment for each 
project. Altogether, 12 local contracts to a total 
cost of NOK 68 million (over $11 million) had 
been implemented over the past years under the 
agreement signed between the administration 
of Murmansk Region and Finnmark on 
infrastructure upgrades in Andreyeva Bay.

2005
In early spring 2005, Bellona publishes a 

detailed report on the release by the Russian 
Government and the EBRD of an executive 
summary that these institutions call “Phase 
One” of the overall Strategic Master Plan [10]. 
According to Vince Novak, head of the EBRD’s 
Nuclear Security Department, Andreyeva Bay is 
likely to be among the sites with top priority.

Efforts to deal with the environmental 
hazards in Andreyeva Bay have been thwarted 
time and again by Russian authorities, who have 
refused access to potential donor bodies and 
have held information about the site close to 
their chests, Bellona says in the article. This has 
only served to add to the perception of secrecy 
surrounding the Russian nuclear industry and 
what many countries regard as the Kremlin’s 
spymania and paranoia surrounding its ailing 
nuclear infrastructure.

But in Novak’s assessment, at least on the 
point of Andreyeva Bay, the Russians are only 
slightly clearer about the hazards contained 
there than are those countries that wish to 
help: “I believe the Russians indeed do not know 
enough about Andreyeva, neither the quantity 
or condition of the fuel stored there,” said Novak. 
“They just don’t have the information.”

In March 2005, Bellona reports, citing media 
sources, that Norway will continue to allocate 
funding to radiation safety projects on the 
Kola Peninsula: In February, Murmansk Region 
Governor Yury Yevdokimov and Finnmark 
Governor Gunnar Kjønnøy had agreed at a 
meeting on the list of projects to start in 2005 [11].

According to this agreement, six technical 
infrastructure construction projects were slated 
for commencement in Andreyeva Bay that year. 
For this work, Finnmark allocates NOK 11 million 
(about $1.7m). Additionally, plans for 2005 
include development of project documentation 
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for the technical infrastructure: the internal water 
supply, sewage, and power line networks, as well 
as a fire station and a garage for heavy vehicles. 
Construction of the fire station and garage is 
expected to start in the second half of 2006, after 
the project documentation has been completed. 
Work on the design of the internal networks will 
only start after the siting plan for the SNF and 
radioactive waste management infrastructure, 
in development by VNIPIET, has been approved. 
This plan is expected to be completed by April 
or May 2005. One of the priority projects is 
examining and reconstruction of the fixed wharf, 
since it is part of the infrastructure for removal of 
spent fuel from Andreyeva Bay.

In 2004, two projects were implemented 
in Andreyeva Bay as part of the contracts 
between Finnmark and Murmansk Region: a site 
investigation was conducted, to a cost of NOK 5.5 
million, and construction work was started on 
the personnel locker room, with a cost of NOK 
3.7 million.

In late November 2005, Bellona reports, citing 
a Russian news agency, that VNIPIET started 
developing an investment feasibility study for 
the international environmental rehabilitation 
project in Andreyeva Bay [12].

Vladimir Khandobin, SevRAO Deputy Director 
for International Projects, said: “We are talking 
about investments necessary to begin removal of 
spent nuclear fuel from the base, to determine 
sites for the construction of new storage facilities.” 
Following that, he said, “specific contracts will be 
concluded concerning, in particular, construction 
of facilities for compression of solid radioactive 
waste and [reprocessing] of liquid radioactive 
waste, and construction of an SNF management 
complex.”

At present, said Khandobin, in accordance 
with a contract with the United Kingdom, 
work has been completed dismantling old 
technical buildings that were beyond repair or 
reconstruction. Dismantlement of the former 
LRW reprocessing plant and the service wharf 
was expected next. Khandobin admitted that 
“there is enough work in Andreyeva Bay, where 
a huge amount of solid and liquid radioactive 
waste and spent submarine fuel has been 
accumulated, to last a few decades. But each 
day, the list of donor countries that wish to help 
Russia remove the dangerous legacy from under 
Europe’s side is growing, too.” Besides the United 
Kingdom, the donor countries include Norway, 
which is handling construction of infrastructure 
and security systems, and Sweden, which is in 
charge of the area related to the management of 
liquid and solid radioactive waste.

According to Curt Bergman of the Swedish 
International Project Nuclear Safety (SIP), in 
2006, the licensing process is expected to 

be completed for the project participants’ 
activities, and beginning in 2007, work will start 
removing liquid and solid radioactive waste from 
Andreyeva Bay.

NIKIET and SevRAO signed contracts with RWE 
NUKEM that included developing a construction 
project for an SNF storage building, developing 
an SNF handling technology, creating conditions 
for safe storage and management of SNF kept in 
the dry storage units, and developing radiation 
safety measures when carrying out works at 
the site. Aside from building new infrastructure 
sites in Andreyeva Bay, work started on repairing 
those of the old buildings and structures that 
were expected to be needed still for further 
use or demolishing those that were deemed no 
longer useful.

In 2005 to 2006, NIKIET specialists conducted 
the first comprehensive engineering and 
radiological examination of the operations hall 
and cooling pools of Building No. 5 [43]. The level 
of background gamma radiation at the bottom 
of the pools reached 100 mSv/h, climbing to 
200-600 mSv/h in certain spots [46]. (A detailed 
examination of all the pools – the two large ones 
and the two smaller ones – was carried out in 
2010 with the help of special equipment. Several 
spots with high background radiation levels were 
detected at the bottom of the right-hand pool, 
which implied there were spent fuel assemblies 
(six were found to be present), or assembly 
fragments, in those places. It is expected that, 
when the SFAs have been removed, background 
gamma radiation levels will drop and perhaps 
fragments of other SFAs may be found in the 
pool [46].)

2006
In February 2006, Bellona reports, citing a 

Russian news agency, that Murmansk Region 
Governor Yury Yevdokimov and Finnmark 
Governor Gunnar Kjønnøy will meet in the 
Norwegian town of Vadsø on February 21-22 [13]. 
According to SevRAO’s Khandobin, “the meeting 
will summarize the results of the work done in the 
previous year and set the main goals for the current 
period.” The Norwegian government plans to 
allocate NOK 110 million toward implementation 
of nuclear and radiation safety programs in Russia 
in 2006 (NOK 4 million more than the previous 
year). The idea of increasing Norway’s financing of 
environmental programs in Russia was suggested 
and promoted by the Bellona Foundation. As part 
of the agreement signed by the Administration 
of Murmansk Region, SevRAO, and Norway’s 
Finnmark on infrastructure upgrades, more 
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than 12 local projects are being implemented in 
Andreyeva Bay.

Khandobin linked the funding increase with 
the concept of environmental remediation of 
Andreyeva Bay. He also said that a negative 
determination had been received regarding 
further use of the wharf without conducting 
major repairs first. This is why one of the priority 
tasks is developing the wharf reconstruction 
project. Beginning in 2007, work is scheduled to 
start creating the infrastructure for SNF removal 
from the base. No less than 10 megawatts of 
power capacity will be needed for this project. 
Additionally, plans for 2006 include settling 
ancillary issues related to the construction of 
the garage for heavy vehicles and carrying out 
repairs on the building that provides temporary 
storage for packages with solid radioactive 
waste, Khandobin said.

2007
In June 2007, Bellona publishes an article 

entitled “Norway concerned about possible 
nuclear explosion at Andreyeva Bay.” The story 
spread widely across the Russian and Norwegian 
media. Bellona cites studies that appeared in 
the previous year and that said a spontaneous 
nuclear reaction may occur in the three SNF 
storage tanks, which hold over 21,000 spent fuel 
assemblies [14]. 

Due to the high salinity in the water (up to 
1,500 mg/L), including chlorides (up to 400 
mg/L), the SFAs kept in storage in Andreyeva 
Bay are deteriorating and there is the ongoing 
process of their disintegration into small 
particles – granules – that contain nuclear fuel, 
the results of the studies say.

“According to the estimates, formation of 
homogeneous mixture of these particles with 
water can lead to spontaneous chain reaction,” 
says the report by Russian scientists, which was 
published in the scientific journal Atomnaya 
Energiya (Atomic Energy) in 2006 [48].

A chain reaction may occur if the fuel 
concentration in the mixture reaches 5 to 
10 percent, the scientists’ estimates say. The 
“shedding” of fuel particles is happening slowly 
with the SFAs remaining stationary, but may 
intensify drastically during unloading of the 
canisters. The time until a 5- to 10-percent 
fuel concentration in the water is reached is 
impossible to calculate.

The story caused such a stir that the danger 
of a chain reaction occurring at the dry storage 
site in Andreyeva Bay was put on the agenda 
of a meeting scheduled for the following week 

between Norwegian Prime Minister Jens 
Stoltenberg and Russian President Vladimir Putin 
at the economic forum in St. Petersburg, Russia.

In the story, Bellona levels criticism at 
Rosatom saying that the first data on Andreyeva 
Bay was published by Bellona in 1993 but that 
the projects done since have frequently been 
cosmetic improvements, while the main problem 
has remained unsolved. And with each year, the 
situation at the base continues to deteriorate.

“Fourteen years after making information 
about Andreyeva Bay public, this is the situation 
we got: We’re sitting on a powder keg with a 
burning fuse. And we can only guess how long 
the fuse is,” said Alexander Nikitin, head of the 
St. Petersburg-based ERC Bellona.

The cost of environmental rehabilitation of 
Andreyeva Bay is currently estimated at $1.5 
billion, but instead of taking steps toward solving 
the problem, Rosatom apparently prefers to 
pour funding into projects like building floating 
nuclear power plants, the story says.

In light of the complexity of the situation 
at Andreyeva Bay and the inaction of Russian 
authorities, Bellona is studying the possibility of 
bringing suit against the concerned structures of 
Rosatom that have responsibility over nuclear 
and radiation safety at the site, the story says. 
Bellona believes this is the only way to make 
Russian authorities undertake swift and efficient 
action to normalize conditions at the site.

Bellona also voices its stance against cutting 
off Norway’s financial assistance, saying that 
without Western help, environmental problems 
in Russia will not be solved: Money will simply be 
going toward new dangerous projects.

Several days later, in June 2007, Bellona 
posts an extended article stating its position on 
Andreyeva Bay [15]. In this position paper, Bellona 
presents its analysis of the ecological situation at 
Andreyeva Bay, outlines its position regarding the 
technical, technological, and economic decisions 
made, and gives its assessment of what has been 
done to enhance safety at the site in the past 12 
years. Bellona cites data from several sources, 
including results of monitoring studies conducted 
by NIKIET, IBRAE, and RRC Kurchatov Institute in 
2004 and 2006, as well as data cited by Rosatom 
during public hearings in October 2006. Bellona 
openly accuses Russian officials of inaction and 
negligence that have led to the creation of an 
extremely hazardous storage site where it seems 
practically impossible to control the condition of 
the SNF in storage, manage the storage process, 
and ensure nuclear and radiation safety. Huge 
amounts of funding and time have been spent on 
conferences, discussions, construction of fences 
and other “cosmetic” facilities at Andreyeva Bay. 
There is now no telling how long there is until 
the fuel in storage is destroyed completely and 
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the situation that the scientists are describing 
occurs.

Bellona refers to the warning by the scientists 
that a spontaneous chain reaction may take 
place at Andreyeva Bay, when all of the SNF 
contained in a canister will be dispersed from its 
storage cell, which will lead to heavy radioactive 
contamination of not only the storage units, 
but the surrounding area as well, and criticizes 
Rosatom’s estimates of the maximum expected 
radiation dose to the population under the 
worst-case scenario for weather conditions at 
the boundary of the buffer zone. The document 
proposes to conduct a simulation study to 
appraise the threat level and calculate the time 
limit to plan the necessary actions.

Bellona also proposes to examine the 
possibility of pumping out the water from the 
dry storage units and to use neutron absorbers. 
This could at least help the current situation in 
the short term.

Bellona also charges that Rosatom’s project 
of SNF removal from the dry storage units carries 
long-term commercial underpinnings and is not 
aimed at urgent actions to ensure safety of the 
stored SNF. As a result, there is no certainty that 
the project as presented is the safest and the 
most reasonable.

The following information is absent from 
Rosatom’s project for SNF retrieval and 
transportation from the base:

–  how the half-destroyed canisters with 
spent fuel assemblies will be extracted 
from their storage cells;

–  how “shedding” of the nuclear fuel will be 
prevented;

–  how formation of the homogeneous 
mixture that experts are warning about will 
be stopped;

–  how and where the damaged spent nuclear 
fuel – which makes the bulk of the SNF in 
the dry storage units – will be moved;

–  the extent to which the technical norms 
and standards and the legislative basis to 
support this operation are developed.

For these reasons, Bellona calls Rosatom’s 
decision that it is necessary to build a new 
radioactive waste management complex in 
Andreyeva Bay a mistake.

Given how complex and how extremely 
dangerous the SNF removal project is, Bellona 
intends to:

1. Address the President of the Russian 
Federation with a demand to take the situation 
of the nuclear hazard at Andreyeva Bay under his 
control and undertake measures to resolve it.

2. Insist that Russia and the international 
community step up their actions to render 
Andreyeva Bay safe.

3. Study the possibility of bringing court 
action over the situation that has developed in 
Andreyeva Bay.

Bellona also provides information on the 
amounts of SNF and solid and liquid radioactive 
waste stored in Andreyeva Bay and data available 
on the radiological conditions at the site.

In a separate article, Bellona relates different 
reactions that came from representatives of the 
Russian nuclear industry to Bellona’s reporting 
on the situation in Andreyeva Bay [16].

On the one hand, Andrei Gagarinsky, deputy 
director of the RRC Kurchatov Institute, which 
took part in the studies done at Andreyeva Bay, 
said in an interview to the Russian daily Noviye 
Izvestiya: “The problem with nuclear waste 
storage at Andreyeva Bay has remained unsolved 
for a very long time for a number of objective 
reasons… Bellona’s statement that a threat 
of a new Chernobyl is imminent is essentially 
correct.”

On the other hand, several Rosatom 
representatives accused Bellona of provocation.

Bellona restates its position in detail and 
attaches the results of the studies to the article.

The following day5, Bellona publishes a letter 
addressed to the Russian president by the 
organization’s president, Frederic Hauge, on 
the situation in Andreyeva Bay and announces a 
press conference in Murmansk [17].

In this letter, Bellona gives a brief background 
about the site, describes the essence of the 
problem and the scientists’ recent findings, 
urges the head of the Russian state to assist in 
expediting the implementation of projects there, 
insists that too much time has been lost, and 
states its intention to look into the possibility 
of preparing lawsuits over the situation in 
Andreyeva Bay.

“In accordance with Rosatom’s plans, works 
are being conducted in Andreyeva Bay to prepare 
the SNF for removal. These works are scheduled 
to be concluded in 15 years, which, in Bellona’s 
opinion, is completely unacceptable,” the letter 
to the Russian president says.

The critical condition of the storage facility 
and the nuclear fuel in it demands urgent 
accident response measures, adjustment of the 
plans and schedules set for removing the SNF, 
and application of efficient technologies to that 
end, Bellona’s story says.

In October 2007, Bellona revisited the 
spontaneous chain reaction issue. The press 

5  This is according to the appearance of these articles on Bellona’s Russian website. Bellona’s English website was following very shortly with 
translations of almost all of the June 2007 coverage.—Translator.
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conference that took place in Murmansk in the 
summer had grown into a discussion between 
Bellona and SevRAO management, in which all 
participants agreed that the conditions of SNF 
storage in Andreyeva Bay were poor and that in 
view of these conditions an accident triggered by 
a spontaneous chain reaction could not be ruled 
out [18].

Even though the scientists during the 
discussions speak of the infinitesimal probability 
of such an accident, Bellona does not share the 
optimism, but has to trust these estimations, 
the October article on Bellona’s website said. 
However, Bellona still has doubts and questions 
– mainly, with regard to the condition of 
the nuclear fuel in the dry storage units and 
projections on situations that may take place 
when it undergoes extraction.

The information that is available at present 
is not precise and objective data of studies of 
the condition of fuel assemblies in all three dry 
storage units, but contradictory theoretical 
assessments, Bellona contended. There are 
no clear technological solutions as to how the 
fuel assemblies are to be removed from their 
canisters, or canisters from their storage cells. 
One has to be prepared for all kinds of unpleasant 
surprises that may come up during the SFAs’ 
extraction.

What raises the most questions is the project 
for unloading spent nuclear fuel out of the dry 
storage units – or, rather, the absence of such. 
In the fall of 2006, public hearings took place in 
Murmansk on the investment feasibility study 
for the construction of the SNF and radioactive 
waste management infrastructure in Andreyeva 
Bay. An EIA report completed as part of the 
investment feasibility study was also presented 
at the time, the article said.

Proposals regarding the master plan for 
designing and construction of buildings and 
facilities at Andreyeva Bay were presented at the 
hearing. But as of this moment (September 2007), 
there is yet to appear a project for the actual 
extraction and further management of spent fuel. 
This raises the question how the SNF retrieval is 
supposed to start in 2008 if the master plan states 
that the overall time frame for the infrastructure 
construction is 51 months (almost four and a half 
years). At best, SNF unloading is probably going to 
begin in five years, the article said.

Photographs (see Pic. 8 and 9) give some 
idea of the condition that the sites and facilities 
of Andreyeva Bay were in before the start of 
remediation work at the base.

In early 2007, a long-term planning schedule 
for works in Andreyeva Bay had been prepared in 
order to project the budget, plan the expenditures, 
and prepare the needed resources. At the same 
time, talks had started with the potential donor, 

the EBRD, on the problem of decommissioning 
and dismantlement of Building No. 5. Design 
work was also under way to install an additional 
shield over Tank 3A, since a conclusion was made 
following examinations of the tanks that absent 
such a barrier, the high radiation levels would 
prevent safe implementation of works at the site.

Only now (in 2007) has work begun on 
developing the project for building the SNF 
retrieval infrastructure. No steps to develop 
this project – nor to work out a technology for 
extracting SNF out of the dry storage units – were 
made until 2005. The Russian side cites a lack of 
funds – and Russia’s Western partners a lack of 
decisions on the part of the Russian authorities. 
Without having developed a comprehensive plan, 
Rosatom management were demanding funding 
from foreign partners for isolated projects only – 
roads, personnel sanitary and decontamination 
stations, a boiler house, garages, fences, etc. This 
minor infrastructure is necessary, but it does 
not fix the main problem: reducing the nuclear 
danger. Owing to such a policy on the part of 
the Russian authorities, the problem of ensuring 
nuclear safety in Andreyeva Bay’s dry storage 
facility has now become much more serious than 
it was twenty years ago, the article said.

The Andreyeva Bay remediation master 
plan, which was presented at the hearings in 
Murmansk, specifies that the investment cost 
of building and operating new infrastructure at 
the former naval base will total RUR 13.5 billion 
(or around $540 million). The expenditures on 
SNF and radioactive waste management services 
over fifteen years will come to RUR 24.7 billion 
($986 million). Thus, in Russia’s estimates, no 
less than $1.5 billion – or $100 million annually – 
will need to be spent over the next fifteen years 
to turn Andreyeva Bay into a “brownfield.” This 
is a lot of money – if one considers, for instance, 
that the annual budget of the entire Murmansk 
Region is around $900 million.

Bellona believes that the first and foremost 
issue that one must start to address is the 
problem of SNF extraction. But there is as yet no 
project for it, and the costs and time frames of 
the works are unacceptable. There is not enough 
clarity with regard to the volume of funding 
provided for works in Andreyeva Bay by Russia. 
The artificial obscurity created around the very 
subject of Andreyeva Bay continues to aggravate 
the situation: As a result, in the past fifteen 
years no practical efforts have been applied to 
tackle the nuclear danger of this most hazardous 
nuclear site. All of the facilities or structures built 
in Andreyeva Bay have relevance only to solving 
the issues of radiation safety or physical security.

Foreign investors, who remained half-
suspended in an information vacuum, were not 
hurrying to finance the Andreyeva Bay project.
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Given the situation at hand, Bellona believes 
that it is necessary to determine urgently what 
acceptable projects of SNF removal from the dry 
storage units are available today and what are 
the costs and time frames of these projects.

In a separate article, Bellona publishes 
comments by Russian experts who were 
among the authors of the Atomnaya Energiya 
article, including Vice Admiral Ashot Sarkisov, 
academician of the Russian Academy of Sciences 
and supervisor of the scientific development of 
the Strategic Master Plan, and Albert Vasiliyev, 
Director of Rosatom’s International Center for 
Environmental Safety, deputy department head 
at NIKIET [19].

Sarkisov, as he commented on the safety of 
SNF storage in Andreyeva Bay, confirmed that 
the storage conditions there are, of course, 
unacceptable from the point of view of technical 
requirements. SNF removal from the storage 
facility is undoubtedly among the tasks with 
the highest priority. Measures are being taken 
to ramp up the works involved in creating the 
infrastructure that will make it possible to ensure 
that removal of SNF from the territory of the 
base starts already in 2008. Sarkisov reiterated 
that everything that was written in that 
Atomnaya Energiya article about the potential 
possibility, if a number of conditions are fulfilled, 
of a spontaneous chain reaction is correct, and 
the authors stand by every word of it. Provided 
in the studies were qualitative assessments of 
the probability of all of the emergency incidents 
considered. In particular, the probability of 
occurrence of a spontaneous chain reaction is 
estimated at 10-8. In nuclear energy science, such 
a probability is deemed negligibly small. So that 
the very possibility of such an incident could be 
fully ruled out, a special technology for assembly-
by-assembly SNF retrieval from the storage units 
has been developed jointly with partners in 
Great Britain.

Vasiliyev, replying to a question whether 
there was water in the storage facility, said that 
water was in two of the three storage tanks. In 
the third tank, the canisters with the SNF are 
dry, they are not suspended but stand on the 
bottom, so they cannot fall by definition, until 
they start to be lifted. Commenting on Rosatom’s 
SNF retrieval project, Vasiliyev said that when the 
investment feasibility study was being prepared, 
an environmental impact assessment of this 
project was included as part of the study. Later, an 
additional volume is expected to be put together 
– the safety substantiation study, including with 
regard to the personnel, the population, and 
the environment. The point of most controversy 
is the technology for retrieving canisters with 
SFAs. An extraction method has been chosen 
now which does not involve lifting the canister: 

pumping water out of the storage cell, lifting the 
protective lid, and removing fuel assemblies one 
by one. After one or two assemblies are taken 
out, lifting the canister with the remaining SFAs 
is safe, and the possibility of any accident is ruled 
out. The cause of the uncertainty with the SNF 
retrieval time frames, according to Vasiliyev, lies 
in the unstable financing.

Sarkisov spoke of project financing from the 
Russian side: Annual funding allocated for works 
in Andreyeva Bay from the budget of the Russian 
Federation has been RUR 150 million to RUR 160 
million in recent years. Foreign funding changes 
year to year, it fluctuates, but on average, it is 
on the same order as funds earmarked from the 
federal budget. The share of budget financing is 
expected to increase consistently in the coming 
years.

The Comprehensive Decommissioning 
Program, which is a component part of the 
Strategic Master Plan, envisions implementation 
of 48 projects in Andreyeva Bay with a total 
cost of €550 million. These projects are aimed 
at removing the SNF as soon as possible and at 
further rehabilitation of the territory of the base 
to the “brownfield” status.

Vasiliyev said that as a result of the work 
conducted by Russian and foreign experts, a 
fuel extraction technology has been finally 
chosen that would deterministically rule out 
the possibility of any accident. The approach 
suggested for SNF handling was first to take 
out all the fuel that is easily removed – this 
constitutes the bulk of the SNF and it can be 
shipped off quickly – and then to start dealing in 
parallel with what is difficult to work with.

A preliminary estimate of the cost of all 
facilities in Andreyeva Bay, as of the end of 2007, 
was RUR 8.8 billion. VNIPIET was assigned the 
chief engineering responsibility for designing 
the SNF and radioactive waste handling complex 
in Andreyeva Bay and was in early 2008 given 
technical requirements to develop a detailed 
design for the construction of the future SNF 
handling complex. NIKIET was chosen as the 
scientific supervisor [44]. 

2008
In May 2008, a meeting was held in 

Murmansk to discuss the progress of SMP 
implementation [49]. It was noted that some 
of the work to reduce nuclear and radiation 
hazards in Russia’s Northwest had already been 
accomplished; in particular, in Andreyeva Bay, 
a detailed engineering and radiological survey 
had been performed. It was stated all the same 
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that implementation time frames were being 
pushed back. By 2008, projects for temporary 
storage facilities in Andreyeva Bay had only been 
completed to between 10% and 20%. As of 2007, 
donor countries had spent around $50 million on 
sites and facilities in Andreyeva Bay. The overall 
investment expenses on the construction and 
operation of the new infrastructure in Andreyeva 
Bay are to amount to RUR 13.5 billion (or around 
$540 million).

Funding for the work carried out in Andreyeva 
Bay is allocated from the Russian budget and 
from donor countries. This is funding provided 
jointly by Norway, Sweden, Italy, Great Britain, 
and France. Great Britain’s area of responsibility 
is SNF management, Norway’s is infrastructure, 
Italy is responsible for the solid and liquid 
radioactive waste, and Sweden for solving the 
problem of low-level radioactive waste, public 
relations, and radiation safety training for the 
personnel.

In October 2008, Bellona held in St. Petersburg 
a seminar entitled “Unsolved problems of SNF 
management in Russia. Status of infrastructure 
construction works carried out in Andreyeva 
Bay in preparation of SNF extraction from the 
storage facility. Problems and prospects for 
their resolution” [20]. Judging from the reports 
made by the participants, a conclusion can be 
made that the ecological situation in Andreyeva 
Bay remains unchanged: The amounts of spent 
fuel and radioactive waste at the base are still 
the same. Therefore, to talk of any positive 
developments would be premature. There is 
no new monitoring data on the condition of the 
spent fuel in the dry storage units.

At the seminar, Rosatom presented its 
project for SNF retrieval from the dry storage 
facility in Andreyeva Bay. It is for the first time 
that the proposed extraction technology will be 
applied, there is no experience using this kind of 
equipment in Russia, and this raises questions 
with regard to ensuring nuclear and radiation 
safety when operations with the spent fuel are 
conducted. Cited as an example is the single 
attempt to move defective SNF out of a storage 
hold of the nuclear service vessel Lepse into 
another storage location – an attempt that led 
to considerable radioactive contamination of the 
service rooms and the equipment.

The difficulty with choosing the right project 
is that when the SNF storage facility in Andreyeva 
Bay was transferred from the Ministry of Defense 
into Minatom’s care, it came without any 
documents on the fuel in storage: At present, the 
physical parameters of the spent fuel assemblies 
are completely unknown, specifically, their 
burnup rates.

A decision has been made to use assembly-
by-assembly extraction. In other words, the 

designers have ruled out removal of spent fuel 
assemblies together with their canisters for the 
risk that the bottom of a canister may come off 
and the assemblies fall to the bottom of the 
storage facility, which has water inside. Modelling 
and calculating a situation where spent fuel 
assemblies – up to seven at a time – fall out 
of their canister is a difficult enough task. As a 
backup and possible option, extracting canisters 
with the SFAs still in them is being considered, 
but making such a decision will only be possible if 
a lot of conditions are satisfied.

Bellona prepares a detailed analysis of the 
assembly-by-assembly method, giving special 
focus to a number of issues:

–  The significant construction period of the 
SNF management complex in Andreyeva 
Bay (designing is at an initial stage, and 
construction can be expected to complete, 
at best, no earlier than in 2011 or 2012);

–  The assembly-by-assembly extraction 
method prolongs considerably the time 
needed to carry out works involved in 
moving the SFAs from their old canisters 
into new ones;

–  According to plans, SNF extraction and 
shipping will be taking place from 2012 to 
2018. The pessimistic projection says this 
will take until 2022-2025;

–  The assembly-by-assembly method 
increases the likelihood that the personnel 
will fast reach the established limit of the 
effective radiation dose. Besides, there is 
the likelihood that additional personnel 
from related organizations will be involved 
in case of significant radiation exposures.

In summary, Bellona concludes that 
improvements are beginning to show in solving 
the remediation issues of Andreyeva Bay: There is 
the general contractor, there is an SNF extraction 
method, equipment to conduct the works is 
suggested, and safety measures are provided for. 
Bellona believes, however, that the project must 
allow both for the option of the automatic work 
of the robotic equipment and that of its remote 
operation by the personnel. Technical solutions 
and safety measures must be prepared for such 
situations as mechanical disintegration of a fuel 
assembly, its parts breaking away, or an SFA 
getting “stuck” during the works, etc.

The proposed assembly-by-assembly 
technology of SNF extraction, in Bellona’s 
opinion, is the optimal one in terms of 
maintaining the necessary nuclear and radiation 
safety measures.

Bellona deems it a possible option to consider 
the idea of creating in the Russian Northwest a 
temporary regional storage facility for spent fuel, 
including damaged SNF, basing this assessment 
on the understanding that the enormous financial 
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expenses associated with shipping the fuel to PA 
Mayak do not solve completely all the problems 
of Andreyeva Bay – but simply “transport” 
them to Chelyabinsk Region. Moreover, there 
is already an example of creating a long-term 
storage facility for unreprocessable SNF: Facility 
No. 5 on the territory of Atomflot6.

In December 2008, Bellona publishes its 
position paper entitled “Project for Spent 
Nuclear Fuel Removal from the Dry Storage Units 
of Andreyeva Bay” [20]. (Excerpts from the 2008 
position paper are given in Appendix 2.)

2009
In November 2009, Bellona presents a 

working paper describing the situation at the 
former naval maintenance base in Andreyeva 
Bay: “Nuclear Andreyeva Bay” [21, 50].

The same year (2009) Bellona publishes a 
book [43] that gives a detailed description of 
the accident at the base, analyzes the ecological 
situation there, sets forth the organization’s 
position on the adopted technical, technological, 
and economic decisions, and assesses what has 
been done at the site over the fourteen years 
since Bellona first made public information 
about the base.

2010
In April 2010, Murmansk hosted a visit by a 

delegation from the neighboring Norwegian 
region of Finnmark [22]. At a meeting with the 
head of Murmansk Region, Dmitry Dmitriyenko, 
and the management of SevRAO, the Norwegians 
agreed to expand cooperation in the field of 
radiation safety.

During the meeting, contracts were also 
signed for projects related to the environmental 
rehabilitation of the territory of Andreyeva Bay. 
Over NOK 34 million will be allocated for the 
implementation of new projects. Among these 
are contracts for the construction of a canteen 
and a training center. Funding for the training 
center in 2010 totals NOK 13 million. Another 
contract, to prepare a plan of power supply 
for Andreyeva Bay, is estimated at over NOK 3 
million. The parties also agreed on the start of 
construction of utility lines and a transformer 
station, and on the repairs of one of the 
specialized buildings. Expenses for this project 
are expected to exceed NOK 18 million.

Bellona, however, continues its criticism of 
Rosatom over the project of SNF extraction from 
dry storage still awaiting completion and adoption.

Also during this time, the head of Russia’s 
Accounts Chamber Sergei Stepashin visited 
Murmansk and then Norway’s Kirkenes. Stepashin 
said that Russia had shown the rest of the world 
that transparency in financing was one of the most 
important instruments in international relations 
and that Russia had done the impossible: take 
the veil of secrecy off its nuclear sites. Stepashin 
commended the Norwegians for not trying – 
in contrast to other foreign donors – to solve 
their own financial problems using the allocated 
funding. The money was going toward specific 
tasks, not toward sustaining the staff of experts 
involved in the project.

The auditors of the two countries had been 
working for two years to see what the funding 

Bellona calls the situation in Andreyeva Bay 
alarming. The document cites detailed data on 
the radiation conditions at the site. In particular, 
at the outer surface of the walls of Building No. 
5, the equivalent dose rate was as high as 20 
mSv/h. Samples of concrete and brick from the 
building’s walls and foundation revealed specific 
activity levels of 3·108 Bq/kg for cesium-137 and 
up to 4·106 Bq/kg for strontium-90. The ground 
around the building showed contamination 
levels of up to 109 Bq/kg. Before 1999, these 
radionuclides were carried with the leaking pool 
water into the brook flowing under the building, 
and then further into the bay. Certain spots at 
the bottom of the cooling pools of the storage 
facility showed background gamma radiation 
readings of up to 600 mSv/h.

6  FSUE Atomflot is a Rosatom company responsible for the operation and maintenance of Russia’s civil nuclear-powered fleet. For more 
information, see http://rosatomflot.ru/?lang=en.—Translator.
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had been spent on (under examination were all 
the nuclear and radiation safety projects, not 
just the work in progress in Andreyeva Bay). In 
the past fifteen years, Norway had allocated NOK 
400 million. This amounts to about RUR 2 billion, 
or a quarter of all international funding.

“Before the end of 2010, funding will be 
allocated on a parity basis – fifty-fifty,” Rosatom’s 
deputy general director Yevgeny Yevstratov told 
journalists. “But, beginning in 2011, the share of 
foreign funding will decrease, and that of Russian 
[funding] will increase. The ratio will be 2 to 1.”

In November 2010, auditors from the Russian 
Accounts Chamber and the Office of the Auditor 
General of Norway met in Murmansk [23]. Their 
task was to assess the efficiency of achieving the 
results of specific measures undertaken in the 
sphere of radiation safety.

In 2012, the Global Partnership program, 
via which the bulk of the funding is coming, 
is expected to end. The question, then, is: 
Will there be international assistance after 
2012? Great Britain, for example, has already 
denied funding for the construction of the 
main building for SNF extraction in Andreyeva 
Bay. Bellona therefore believes that Norway 
should under no circumstances quit the 
environmental rehabilitation efforts there, 
Bellona-Murmansk’s head Andrei Zolotkov said 
at the meeting. 

2011
In September 2011, an employee of Bellona-

Murmansk first visited Andreyeva Bay. The visit 
took place as part of a technical tour arranged 
for the members of the Public Council for Safe 
Use of Nuclear Energy in Murmansk Region [24].

According to SevRAO head Valery Panteleyev, 
under a favorable scenario, SNF removal works 
can start no earlier than 2014. But the first 
shipping operations have already been carried 
out: In 2010, a first shipment of spent nuclear 
fuel that was suitable for handling was sent off 
on board a vessel called Serebryanka, and in 
2011, a first batch of solid radioactive waste was 
shipped off to Sayda Bay.

The participants of the tour were given 
opportunity to see all the sites except those with 
elevated radiation levels – such as, for instance, 
the notorious Building No. 5, the former wet 
storage facility where the story of Andreyeva 
Bay had begun. But it could be observed that the 
building was being protected from falling further 
into disrepair: The exterior looked satisfactory, 
some support structures had been put in place, 
and the roof had been repaired.

At this time, there were certain doubts about 
whether Andreyeva Bay could maintain the 
same tempo of remediation works in the coming 
years: Great Britain has quit the project for the 
construction of the main building where the 
key operations are to take place. The financial 
and economic circumstances in other European 
countries were rather difficult, too, making it hard 
to have full confidence that financial support of 
Andreyeva Bay projects would continue after 
2012. It is in 2012 that the Global Partnership 
program is supposed to wrap up, and Andreyeva 
Bay’s funding was disbursed via that program.

It is now becoming very clear that Bellona was 
right when it undertook the first steps to make 
public the situation that had developed and when 
it arranged a visit in October 2002 by European 
Parliament members so that they could see it for 
themselves, here, at the site. To the extent that 
it possibly can, Bellona intends to continue to 
lobby remediation projects in Andreyeva Bay, said 
Bellona-Murmansk’s Andrei Zolotkov.

“And what was seen on September 20 tells 
us that the better part of the road has been 
travelled and that work absolutely needs to 
be continued. All the prerequisites for that are 
there: The façade of the project is convincing, it 
inspires confidence,” Zolotkov said.

2012
In a January 2012 article published by Bellona 

(it had first reached Bellona’s readers in the 
December 2011 issue of ERC Bellona’s magazine 
“Environment & Rights”) Alexander Nikitin 
provides a detailed history and a description 
of the current state of Andreyeva Bay [25]. The 
story says, in particular, that a full official analysis 
of the consequences of the accident at the base 
has still not been conducted.

Construction of infrastructure is proceeding at 
full speed in Andreyeva Bay. Already completed are 
the roof over the dry storage units, the personnel 
sanitary passes, the roads, the administrative 
complex, the check points, the water supply and 
sewage lines… All of this was mostly being built 
with funding that came from Norway, Great 
Britain, Sweden, and other countries.

Retrieval of spent nuclear fuel from the storage 
facility is planned to start in the next several years. 
What lies ahead is a unique and arduous operation 
to extract over 22,000 spent fuel assemblies out 
of the cells of the dry storage units. In experts’ 
unanimous opinion, this is bound to be one of 
the most time-consuming and difficult operations 
involving nuclear and radiation hazard – and an 
unprecedented one as well.



24

Bellona continues to criticize Rosatom’s spent 
fuel extraction project. Envisioned in this project 
is assembly-by-assembly extraction of SFAs 
using robotic equipment and a fully automated 
process. But even in this case, all the defective 
SNF – that is, spent fuel assemblies that are 
stuck in their canisters or whose fuel-containing 
sections are torn or damaged, with fuel spilled 
out of them – will be removed canister by 
canister.

Given that there is some 60 percent of fuel 
assemblies in storage that are already stuck 
or damaged, most of the SFAs will have to 
be extracted together with their canisters – 
but already without the help of automated 
equipment, which will unavoidably lead to severe 
radiological consequences. In other words, it 
is unclear why an expensive, fully automated 
project had to be developed.

Bellona’s experts suggest a different 
concept: removing all of the spent fuel canister 
by canister only. Firstly, this method will make 
the process several – four or five – times 
faster. Secondly, it will not lead to such severe 
radiological consequences as may take place 
with an assembly-by-assembly process. Finally, 
the method proposed by Bellona is simpler, will 
require much less funding, and is more reliable.

In February 2012, in Moscow, Rosatom 
and Bellona held their first joint seminar [26], 
where the participants discussed the status of 
nuclear and radiation legacy sites in the Russian 
Northwest and prospects of solving the issues at 
hand. It was noted that in the ten years since the 
start, in 2002, of the Global Partnership program, 
a vast array of work had been accomplished 
for the remediation of these legacy sites, 
and this especially was true for submarine 
decommissioning: 47 one-compartment reactor 
compartments had been shipped off and 
parked for storage in Sayda Bay, and over 50 
tons of spent fuel transported to PA Mayak. In 
addition, 23 infrastructure sites had been taken 
online. Russia’s foreign partners had allocated 
RUR 40 billion to various projects, with Russia 
itself providing about RUR 20 billion. Norway’s 
annual contribution is €10 million. It was noted 
that the works slated for implementation in 
Andreyeva Bay as per the plan approved in 
2005 (see Pic. 11) were slipping approximately 
two years off schedule. Noted also with regard 
to Andreyeva Bay were improvements in the 
storage conditions of radioactive waste and 
spent fuel, as well as continuous monitoring 
now set up of the radiation levels near the dry 
storage units and the temporary storage sites for 
SNF and radioactive waste. Radiation monitoring 
is done regularly within the boundary of the 
buffer zone, and sample collection is carried 
out to check radionuclide content. In 2010, the 

vessel Serebryanka had taken the first batch of 
spent fuel that was suitable for reprocessing 
to Atomflot, and in 2011, the first shipment of 
solid radioactive waste had been transported to 
Sayda Bay. Preparations are under way to start 
operations with radioactive waste and to begin 
implementing the main project: extraction of 
spent nuclear fuel from the dry storage units. 
In 2011, SevRAO had completed construction 
of biological shielding over Tanks 2A and 2B 
and had assembled the automated equipment 
remote control system for the dismantlement 
of slabs and concrete blocks. Works are also in 
progress to normalize radiation levels near the 
storage unit of Tank 3A. (According to initial 
plans, the shielding over all three tanks was to 
have been installed in the first quarter of 2010). 
The deadline for the SNF extraction project 
development had been set for March 2009. This 
deadline, however, had not been met.

Andreyeva Bay is referred to as the most 
troublesome hotspot in the Russian Northwest, 
where work deadlines are just barely met. 
Rosatom’s representatives gave detailed reports 
on the work done, the decisions made, and the 
time frames and financing of the project.

“This issue has been of immediate concern for 
no less than 10 years now, and will still be so for 
no less than 10-15 years,” said Rosatom’s deputy 
head of the Department for Implementation 
of Nuclear and Radiation Safety Projects and 
Programs Anatoly Grigoryev.

The main motto “The cost does not matter, 
the safety and technologies matter” resulted 
in the estimated cost of projects at £500 
million, Grigoryev said. This price tag baffled 
all the financial donors. The technical design 
assignment had to be reviewed, now the total 
cost of projects amounts to around £200 million, 
he said.

Noted among the results of ten years’ work 
on the project were the improvements in the 
storage conditions of radioactive waste and 
spent fuel and installing continuous control 
over the radiological conditions at the site; a 
special-purpose train with spent nuclear fuel had 
been sent off to PA Mayak and twelve 20-foot 
containers with solid radioactive waste had been 
shipped off to Sayda Bay. 

Plans for 2014 include finishing construction, 
completing equipment deliveries, and 
commissioning the SNF handling complex, 
designing and manufacturing the equipment for 
radioactive waste handling, and rehabilitation 
of the SNF storage facility. Slated for 2015 are 
the start of SNF removal and completion of 
the radioactive waste management complex. 
(However, already in 2014, the start of the SNF 
removal operation was not anticipated until mid-
2016).
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Speaking of the SNF extraction project, 
Grigoryev said that the following order of works 
has been decided on: first removing spent fuel 
out of Tank 2A, then Tank 2B, and then, lastly, out 
of Tank 3A, as the more challenging of the three.

In Rosatom’s estimates, work according to 
this timetable, without building the enclosure 
over the dry storage units, will continue until 
2029 (with two shifts working 110 days in periods 
between May and September). If the enclosure is 
built, fuel extraction may be completed in 2022, 
since the work can then be conducted all year 
round.

A decision to remove the fuel using the 
assembly-by-assembly method has been settled 
on.

The total cost of the works amounts to €55 
million; the work is under way and is being 
financed by the EBRD. Russia’s participation 
is estimated at €15 million. The Russian side is 
responsible for providing container packaging for 
the extraction of fuel assemblies and canisters, 
developing the necessary tools for opening the 
storage cells and canisters, and preparation of 
the area for the construction of the enclosure 
building over the SNF storage site.

Speaking of the dry storage facility’s Tank 3A, 
Grigoryev said that work was nearing completion 
to normalize radiation levels near the storage 
unit, and a tender was under way to build the 
biological shielding over the tank. Construction 
is slated to begin in the second quarter of 2012, 
with the planned completion time frame of 32 
months, including additional works at the site.

Speaking of oversight of the temporary 
SNF and radioactive waste storage facilities in 
Andreyeva Bay, deputy head of Russia’s Federal 
Biomedical Agency Vladimir Romanov said that 
yearly control measures are undertaken to 
monitor the situation around the dry storage 
units: Samples are collected to check radionuclide 
content. Elevated radionuclide concentrations 
have been found in seawater, bottom sediments, 
and algae growing within the perimeter of the 
buffer zone.

Romanov calls it a natural course of things, 
since everything had once been abandoned 
and allowed to dilapidate. The situation is 
improving now, but any dramatic changes are 
yet to take place. Beyond the buffer zone, no 
contamination has been found. An electronic 
map of radioecological data is being compiled for 
Andreyeva Bay.

In April 2012, Bellona publishes a new article 
(released previously in the March issue of its 
magazine “Environment & Rights”) analyzing the 
situation in Andreyeva Bay [27]. It underscores 
that despite the existing ideological differences, 
Rosatom and Bellona are in many cases in 
agreement where it concerns solving the 

problems of cleaning up Russia’s nuclear and 
radiation legacy.

The discussion is ongoing regarding the 
works to be carried out in Andreyeva Bay: which 
methods will be used when extracting spent fuel 
assemblies out of the dry storage cells, what kind 
of surprises one can expect then. Bellona agrees 
with Rosatom that safety is above all, even if 
it costs time, and warns that it will demand 
accountability should a nuclear or radiation 
incident occur.

The main problem with implementing this 
project is the uncertainty regarding the physical 
condition of most of the SFAs in storage. It will 
undoubtedly be revealed during the extraction 
that many SFAs are impossible to remove using 
the assembly-by-assembly method – or even 
canister by canister – because of the damage 
sustained by the storage cells themselves (they 
may be misaligned or skewed, the assemblies 
and canisters may have experienced loss of 
integrity, etc.). The SNF removal operation 
will involve nuclear and radiation hazards. 
Safety will largely depend on the performance 
culture, proper control, and the equipment and 
engineering support provided. In Rosatom’s 
plans, SNF removal is expected to start at the 
end of 2014 and completed within ten or fifteen 
years, depending on how the process goes.

In July 2012, two large enclosure buildings 
for radioactive waste were commissioned in 
Andreyeva Bay [28], Bellona reports, citing a 
Russian daily. The funding for their construction 
had been allocated by Italy with participation of 
the Italian company Sogin within the framework 
of the Global Partnership program. Construction 
had started in 2010 and cost €5.66 million. The 
enclosure buildings are intended to protect 
the solid radioactive waste against exposure 
to atmospheric precipitation and prevent 
transport of radionuclides into the surrounding 
environment. These buildings, therefore, will 
help stop the contamination of the territory via 
surface runoff and decrease personnel radiation 
exposure.

Cited in the story is a comment by Yury 
Yevdokimov, by then ex-Governor of Murmansk 
Region, that by 2012, Andreyeva Bay was 
supposed to have been improved to a state of 
a “golf course.” But 2012 is halfway through, 
and no end is in sight so far for the work under 
implementation in Andreyeva Bay.

Rosatom announces new plans and new 
deadlines. The main task is to build the 
workshops needed to start removal of the spent 
fuel and waste off the site. The preliminary 
amount required for this work is on the order of 
RUR 3 billion.

Anatoly Zakharchev, head of the Project 
Office “Comprehensive Decommissioning of 
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will undergo re-packaging; damaged canisters 
will be cut open. Further, work will be conducted 
to restore the structural parts of the damaged 
assemblies, followed by their loading into new 
canisters. The last stage is loading the canisters 
into TUK7  shipping casks and their preparation 
for transportation to PA Mayak.

The radioactive waste handling complex 
has already been designed and is undergoing 
review at the Main Directorate for State Expert 
Evaluations8. Its construction is scheduled for 
completion in 2015 or 2016.

Biological shielding has been installed 
over the spent fuel storage units. This work 
was conducted using some of the most 
sophisticated equipment. Construction has 
been completed of a shelter over 48 containers 
with radioactive waste. A project for installation 
of decontamination equipment has also 
been developed, and two shelters built over 
radioactive waste storage sites. As a result, some 
10,000 tons of SRW has been sheltered, which 
has helped stop the release of radiation into 
the surrounding environment and improve the 
ecological situation at the site.

The problems that need to be solved in order 
to continue the remediation project include 
issues of power supply for the works. As of this 
moment, the capacity available is not sufficient, 
which is why there are plans to install two 
electrical substations and three one-megawatt 
diesel generators.

In September 2013, Andreyeva Bay was 
visited by Rosatom head Sergei Kiriyenko 
[31]. He was informed of the current progress 
of works at the site: preparation for the 
construction of the enclosure building over the 
dry storage units, radiological conditions at the 
site, prospects for construction of spent fuel 
and radioactive waste handling infrastructure, 
and plans for SNF and radioactive waste removal 
from Andreyeva Bay. A Rosatom project entitled 
“Road Map for SNF and Radioactive Waste 
Removal from Andreyeva Bay” was presented 
to Kiriyenko. The road map’s aim is to identify 
ways to reduce the time frame for the removal 
and shipping of the spent fuel off the base for 
reprocessing from seven to four years. Kiriyenko 
noted the significant progress with the works 
conducted at the site and emphasized that, 
at the same time, it was important to achieve 
not an intermediate but the ultimate result: 
not just removing the spent fuel or radioactive 
waste from the site, but making the site itself 

Nuclear Submarines” within Rosatom’s Nuclear 
and Radiation Safety Directorate, said: “Here, 
underground, in dry storage units, there is SNF 
from some 100 nuclear submarine reactors. 
In our estimates, over 15,000 cubic meters 
of radioactive waste is altogether stored in 
Andreyeva Bay. We don’t know yet how much 
waste there is in subsurface storage. The new 
buildings are constructed right above the storage 
facilities, so that the waste can be removed from 
there remotely. This building makes it possible 
to conduct this work in the severe northern 
climate.” According to Zakharchev, a new facility 
will also be built with Italy’s funding: an SRW 
conditioning and reprocessing complex. The 
facility is expected to be commissioned in 2015. 
The new complex will employ a compaction 
station that can reduce the size of solid waste by 
eight times. The waste will then be placed into 
concrete containers and shipped off for burial.

In 2015, Rosatom plans to begin the 
removal of the SNF held in the dry storage 
units. A mooring berth has already been built 
to accommodate the spent fuel and radioactive 
waste transportation vessel Rossita (see Pic. 
14). The Russian Federation has earmarked RUR 
57 billion until 2020 toward nuclear submarine 
decommissioning and rehabilitation of areas 
with radiation hazard. 

2013
In April 2013, Rosatom and Bellona hold 

another joint seminar, where Andreyeva Bay is 
still referred to as one of the most dangerous sites 
[29]. At the seminar, Rosatom’s representatives 
say that such projects as cleaning up Russia's 
nuclear and radiation legacy sites must be 
implemented with public participation.

At the seminar, Rosatom announces its plans 
for Andreyeva Bay for the near future: inspection 
of the equipment that is already available for 
the project, rendering safe Building No. 5, and 
solving power supply issues [30]. The start of the 
SNF unloading operation has been pushed back 
to mid-2016, its completion is planned for 2020.

The spent fuel will be unloaded consecutively, 
in turn out of Tank 2A, 2B, and 3A. The principal 
SNF management process flow consists of 
four stages. After carrying out preparatory 
operations, conditioned spent fuel assemblies 

7 For Russian transportny upakovochny konteiner, or “shipping and packaging cask”.—Translator.
8  Russia’s Main Directorate for State Expert Evaluations (Glavgosexpertiza, in its Russian acronym) is an oversight agency subordinate to the 

Ministry of Construction, Housing, and Utilities of the Russian Federation that reviews design and other documentation for construction, 
renovation, and engineering projects for compliance with safety and legal standards.—Translator.
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safe for the environment and the population. 
In Kiriyenko’s opinion, more attention must be 
given to interaction with the public, including at 
the international level. 

In October 2013, experts from the IAEA at a 
meeting in Murmansk summarized the results 
of projects under implementation in Murmansk 
Region [32]. As he described the current 
situation in Andreyeva Bay, Rosatom’s Anatoly 
Zakharchev confirmed that the spent nuclear 
fuel removal schedule was being pushed back, 
but, he said, the process may start by 2016. “If 
we start removing [spent fuel] in 2016, then 
we could make the site a ‘brownfield’ in 2021,” 
Zakharchev said.

2014
In February 2014, Bellona reports, citing a 

news website, that a tender has been called in 
Russia to select equipment for the upcoming 
work with the spent fuel in Andreyeva Bay and its 
subsequent transportation off the base [33]. In 
late January 2014, Rosatom’s Federal Center for 
Nuclear and Radiation Safety put out a tender for 
delivery of shipping casks to accommodate the 
spent fuel for reloading and transportation. Bids 

Pic. 14. The wharf in Andreyeva Bay after reconstruction.

are to be submitted until the end of March 2014. 
The winning bidder is to deliver the shipping casks 
within fourteen months of the contract date.

Earlier, in August 2013, a call for bids 
was announced for the development and 
manufacturing of two rail trolleys with a carrying 
capacity of 20 and 40 tons, respectively, for the 
transportation of spent fuel in Andreyeva Bay. The 
bidding procedure is to complete on August 1, 
2014, and the equipment is expected for delivery 
within 29 months following the contract date.

In March 2014, members of Rosatom’s Public 
Council visited SevRAO’s branch in Andreyeva 
Bay and summed up the results of the works 
carried out at the site [34] at a joint workshop 
held by Rosatom and Bellona in Murmansk and 
entitled “Results of International Cooperation 
in Enhancing Nuclear and Radiation Safety in 
the Russian Northwest” [35]. This was already 
the third joint seminar on nuclear and radiation 
safety held by Rosatom, its Public Council, and 
Bellona.

The seminar’s participants were able to 
discuss all the international cooperation projects 
undertaken to enhance nuclear and radiation 
safety in this Russian region and, in particular, 
the situation in Andreyeva Bay. “The problem 
of Andreyeva Bay must be solved, and it’s 
pertinent not only for Russia, but for Norway 
too,” Bellona’s president Frederic Hauge said. 
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Pic. 15. A map of existing sites and facilities in Andreyeva Bay and those under construction [52].

“Even though some of the work has already 
been done, there is still much ahead of us. There 
are many technological challenges. The most 
important thing is to find a safe solution to all the 
existing problems.” He further noted he believed 
cooperation between Rosatom, Bellona, and the 
Murmansk Region administration to be rather 
successful.

According to Rosatom’s Anatoly Grigoryev, 
radiological conditions in Andreyeva Bay 
have improved considerably in all the years 
of international cooperation at the site. “One 
trainload of spent nuclear fuel was taken out, 
work has begun to remove solid radioactive 
waste from the open-air areas. Currently, 
support infrastructure facilities are being actively 
built. Projects for all infrastructure facilities have 
been developed, and the infrastructure will be 
fully ready in two years,” said Grigoryev.

Pic. 15 shows a map of existing sites and sites 
under construction in Andreyeva Bay.

Some of the newly built infrastructure is 
shown in Pic. 16 to 21.

Since 2000, radiological conditions have been 
normalized at the site, with 5,000 tons of SRW 
removed from the open-air storage sites, SevRAO 
acting director Valery Panteleyev said. Some 
of the SRW has been shipped out for storage 
and further reprocessing to SevRAO’s division 
in Sayda Bay. Work is being completed on the 
infrastructure needed for the safe removal of 
spent nuclear fuel from the site.

According to Panteleyev, a considerable 
achievement of 2013 was finishing the 
development of the transportation flow chart for 
SNF removal. By mid-2014, an overhead crane is 
to be assembled and put in service, and by end 
2014, a transfer cart is to be put into operation 
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Pic. 16. The canteen and training center in Andreyeva Bay.

Pic. 17. The administration and amenities complex.

Pic. 18. The motor vehicles decontamination pad.

which will deliver shipping casks with spent fuel 
to the wharf, where a crane will load the casks 
onto a vessel. Since the start of the project, total 
funding, including the financial aid provided by 
foreign partners, has exceeded RUR 2.5 billion. 
The start of SNF removal from Andreyeva Bay is 
expected in 2016, and by 2025, the environmental 
rehabilitation of the territory is to begin.

 Seminars such as this give the opportunity 
to see how the projects are progressing and to 
assess the condition of the sites where these 
projects are being implemented, head of ERC 
Bellona Alexander Nikitin said. “From my point of 
view, this seminar has been the most successful 
because before the discussion, we were able to 
visit the ‘hottest’ site – Andreyeva Bay – where 
we could see with our own eyes what is going 
on there, ask questions, and evaluate how the 
project of eliminating the nuclear storage facility 
is moving along,” Nikitin said.

“Of course, questions always remain, but the 
most important thing is that they are out there 
on the open table for the public. Today, we have 
understanding and a dialogue with Rosatom and 
the international investors regarding projects in 
the Northwest, as well as confidence that we 
are making progress. Of course, it would be nice 
if it were faster, but this folk wisdom comes to 
mind that ‘nothing should be done in haste but 
gripping a flea,’ and haste must not be used in 
dealing with nuclear and radiation hazardous 
materials,” Nikitin also said.

And project implementation results are by 
now impressive, Bellona’s story on the seminar 
said. Currently, all nuclear submarines taken out 
of active naval service have been dismantled; 70 
special-purpose trains’ worth of spent nuclear 
fuel has been shipped off for reprocessing; over 
50 percent of reactor compartments have been 
placed in safe storage. Conditions have been 
created for the management of spent nuclear 
fuel and safe reprocessing of solid radioactive 
waste, there are transport means and shipping 
casks and containers for SNF and radioactive 
waste transportation. Most importantly, success 
has been achieved in improving the ecological 
situation in the region.

Workshop participants said that without 
international donations, the time frames for 
solving these issues and implementation of these 
important projects would be much longer, so 
many were worried about the potential impact 
of European sanctions on future projects.

“I don’t think any sanctions will be applied 
with regard to issues of solving environmental 
problems,” Rosatom’s Anatoly Grigoryev said. 
“We don’t want these problems, and donor 
countries should understand that.”

In May 2014, the Nuclear Operating 
Committee of the Northern Dimension 
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Environmental Partnership – the organization 
through which projects aimed at reducing the 
nuclear hazards of the legacy sites in Northwest 
Russia are implemented – had a meeting in 
London. Rosatom’s representatives were among 
the meeting participants [36].

In their report presented at the meeting, 
EBRD representatives detailed the progress 
of work that has been carried out as part of 
the projects under implementation since the 
committee’s previous meeting. In their turn, 
Rosatom representatives in their report detailed 
the scope of work still slated for implementation 
in Andreyeva Bay and necessary to ensure safe 
handling of spent fuel and radioactive waste; 
they also presented a timetable for these works. 
As Rosatom’s representative Anatoly Grigoryev 
said at the meeting, work is continuing to build 
the infrastructure needed to remove spent fuel 
from Andreyeva Bay; in particular, installation 
of a crane at the pier is planned for this year 
(2014). At the same time, the work schedule has 
been adjusted: the start of SNF removal from 
Andreyeva Bay, initially slated for 2015, has been 
pushed back until the end of 2016.

In September 2014, Arkhangelsk hosted the 
10th Northern Socio-Environmental Congress 
[37]. Speaking at the congress, Rosatom’s 
Grigoryev said that Andreyeva Bay, Gremikha, 
the nuclear maintenance ship Lepse, nuclear 
submarines with their SNF still onboard, other 
nuclear support vessels, as well as nuclear-
powered surface ships, remain priority projects 
in Murmansk Region. “International cooperation 
has helped reduce significantly the time needed 
to solve the problems that remained at the end 
of last century. I am sure that the contracts 
already concluded will not be affected as a 
result of current sanctions,” Grigoryev said. 
Relating the progress at the most challenging 
and controversial site, Andreyeva Bay, Grigoryev 
noted that since 2001, when work at the site 
began, projects have been developed for all the 
necessary infrastructure facilities. Out of the 
22,000 SFAs, only 292 have been removed. Work 
has been started to remove solid radioactive 
waste: SRW has been cleared out of the open-
air sites, 359 cubic meters of SRW has been 
taken out and shipped off for storage in Sayda 
Bay (the overall amount is estimated at 18,000 
cubic meters). Grigoryev cites interesting figures: 
“In 2007, our experts were certain that €2 billion 
would be enough to solve the nuclear legacy 
problems on the Kola Peninsula. But as of now, 
we have spent €2.5 billion, and there is still more 
and more to solve.”

According to Vladimir Khandobin, head of 
RosRAO’s Project Office “Elimination of Nuclear 
Legacy in the Arctic,” the biggest challenge in 
Andreyeva Bay is to build the enclosure over the 

Pic. 21. Building No. 154.

Pic. 19. The physical security system in place in Andreyeva Bay.

Pic. 20. Building No. 50 after capital repairs.
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dry storage units and start shipping the spent 
fuel via Atomflot to PA Mayak for reprocessing.

 In October 2014, the Joint Secretariat of the 
EBRD and Rosatom held in Moscow their 11th 

meeting on projects implemented as part of 
the NDEP’s Nuclear Window program [38]. The 
participants discussed the progress of a number 
of nuclear legacy cleanup projects in Northwest 
Russia. The results of work done in various projects 
were reviewed, in particular, those related to 
the creation of the SNF management system 
in Andreyeva Bay. As of this moment (2014), 
contracts have been concluded and work is under 
way to deliver equipment to the base. In August 
and September 2014, factory assembly and then 
delivery to Andreyeva Bay of the wharf crane were 
completed. Crane installation and field tests are 
planned to be completed by end 2014; the cranes 
in the building of the collection pad are expected 
to be installed by then as well. A contract has been 
signed for the delivery of the transport means 
needed to move spent fuel from the storage 
site to the wharf; its delivery is planned for the 
fourth quarter of 2015. The SNF collection pad is 
expected to be fully prepared by the end of 2014, 
and the construction of the enclosure building is 
planned for completion by the end of 2015. It was 
also noted at the meeting that the development of 
the SNF removal technology has been completed 
to 70-90 percent.

At the end of 2014, Bellona releases a report 
entitled “Remediation of Nuclear and Radiation 
Legacy Sites in Russia’s Northwest: An Overview 
of Projects Carried out as Part of International 
Cooperation” [44].

The report offers a detailed description of the 
current situation at the nuclear and radiation 
legacy sites in the Russian Northwest. Much 
attention is given to the work conducted in 
Andreyeva Bay: the construction of infrastructure 
there and the international funding provided.

2015
In October 2015, Rosatom’s Anatoly Grigoryev 

at a meeting in Murmansk reported on the 
progress of works in Andreyeva Bay and delays in 
their implementation [39].

The equipment for the nuclear materials 
safety, storage, and accounting system has 
been delivered using funding provided by the 
European Commission. By mid-October (2015), 
installation of a lifting crane in the area that will 
be used for storage of loaded shipping casks is 
expected to be completed, Grigoryev said, and 
then preparations will be under way to deliver 
the building.

“By November 1, the building is planned to 
be handed over to the operator organization,” 
Grigoryev said.

А call for bids will be launched in the near 
future for the construction of a shelter building 
over the SRW collection pad. Work to be carried 
out includes equipment supplies and developing 
the necessary documentation, said Grigoryev.

Most of the facilities intended for SNF 
extraction are ready for the start of the removal 
work. Construction of the shelter buildings over 
the spent fuel storage units is being completed. 
There is hope that the construction will be 
finished next year (2016), making it possible 
to begin “hot tests” at the site. Speaking of the 
work schedule, Grigoryev underscored that the 
bulk of the preparatory work is to be completed 
in 2016.

“SNF removal can be started in the first half of 
2017. We are already very close to removing the 
fuel from Andreyeva Bay,” Grigoryev said, with a 
certain pride showing in his voice.

However, this year (2015) saw an unexpected 
delay in the implementation of the Andreyeva 
Bay project due to a disagreement with the 
Norwegian side. According to Grigoryev, in 
February 2015, a number of agreements had 
been reached with Norway; contract signing had 
been planned for May, but had been postponed 
until August. In August, already at the meeting 
with the governor of Norway’s Finnmark, the 
governor announced he did not intend to proceed 
with the signing. The disagreement stemmed 
from Norway’s insistence that the contract 
include installation of navigation markers along 
the Northern Fleet’s route – something that, 
according to the Norwegian side, should make 
the shipping of SNF out of Andreyeva Bay safer. 
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This is contested by the nuclear safety experts 
who are responsible for spent fuel removal from 
Andreyeva Bay. Rosatom insists that upgrades on 
the navigation system do not have an impact on 
the retrieval and removal of spent fuel from the 
site. The current state of the navigation markers 
along the route provides sufficient shipping 
safety.

“During this downtime, we could have done 
the roads, the sewage system, construction and 
assembly operations. None of this has been 
done. A year has been lost. But these works 
will still have to be done, or the project will take 
longer,” Grigoryev told Bellona.

This past summer (2015), equipment needed 
to carry out integrity checks on the shipping 
casks should have been installed, but it was not. 
As a result, in order to secure certification, the 
casks will have to be shipped to Atomflot for 
testing – and then back to Andreyeva Bay – which 
means complicating the spent fuel removal and 
transportation process flow.

“The contract is still not signed, but I hope 
very much that it will be signed this year. But I 
think that most likely, the Norwegian side will 
transfer this money to the [Northern Dimension] 
Environmental Partnership fund, which will 
result in extending the project implementation 
time frame and increasing its budget. Or we will 
have to combine carrying out the construction 
works with removal of the fuel, which is also not 
very good,” Grigoryev told Bellona.

The main results of the joint work that has 
been carried out over these years are seen in 
the significant improvements that have been 
achieved in radiation safety in Russia’s Northwest, 
its Murmansk and Arkhangelsk Regions; in the 
infrastructure for the management of spent 
nuclear fuel and radioactive waste that has 
been created or is nearing completion; in the 
transportation flow charts that have been 
developed and the shipping casks that have 
been built, etc. It is especially important to note 
that implementation of these projects would 
have taken much longer without international 
cooperation and the help that has been 
provided by donor countries. The work carried 
out jointly with Russia to clean up the nuclear 
legacy accumulated in Russia’s Northwest and 
Far East has involved fruitful participation of 
France, Germany, Japan, Italy, the United States, 
Canada, Great Britain, Finland, Denmark, the 
Netherlands, Sweden, Norway, the European 
Commission, and the EBRD.

Currently, the possibility of international 
sanctions imposed in connection with the 
events in Ukraine raises concerns with regard 
to whether the planned works will proceed as 
scheduled in the future. Just as it has been over 
these past decades, Bellona will continue to keep 
a close eye on the developments in Andreyeva 
Bay both in its expert assessments of the work 
being done there and via its continuous reporting 
and publications on the subject. 



33

APPENDIX I

Bellona’s Position as of March 2007
Given below to supplement the information provided in the digest are some of the data on the 

condition of Andreyeva Bay and Bellona’s conclusions.

SNF storage facilities and number 
of canisters held in them

Three tanks (2A, 2B, and 3A of the dry storage 
units), intended formerly for the collection and 
storage of liquid radioactive waste, are used 
for storage of spent nuclear fuel. In order to 
accommodate canisters with SFAs, metal pipes 
were installed into the tanks and thus storage 
cells were made to place canisters of different 
types inside them. The tanks hold:

Tank 3A: Capacity: 1200 cells for canister 
storage; 900 canisters loaded;

Tank 2A: Capacity: 1220 cells for canister 
storage; 1021 canisters loaded;

Tank 2B: Capacity: 1191 cells for canister 
storage; 1138 canisters loaded.

Main environmentally significant drawbacks 
of SNF storage in dry storage units

The dry storage units have considerable 
engineering drawbacks:

1. Lack of seal: Tanks 3A and 2B have no 
metal lining, which fails to ensure isolation 
against groundwater penetrating into the SNF 
storage cells.

2. The shelters over the dry storage units 
are not leaktight: No protection is ensured over 
the dry storage tanks against penetration of 
atmospheric precipitation.

3. No system exists for removal of water from 
the dry storage cells and canisters with SFAs.

4. No ventilation system exists for removal of 
contaminated air.

5. Presence in the SNF storage 
facility structures of materials with poor 
decontaminability (concrete and carbon steel).

6. Penetration of atmospheric precipitation 
and groundwater into the dry storage units 
leads to increased surface contamination levels 
of the storage facility structures and further 
contamination of equipment and tools. This may 
result in an adverse radiation environment for 
SNF handling operations. 

Brief description of existing SRW storage 
facilities and amount of SRW stored

The total volume of SRW of all types 
amounts to 17,600 m3, including 14,082 m3 of 
low-level SRW, 2,982 m3 of medium-level SRW, 

and 563 m3 of high-level SRW. Of the overall 
volume, 10,473 m3 is stored at open-air sites, 
and 7,127 m3 is held in subsurface facilities 
and in buildings. Such exactness of the figures, 
however, seems doubtful.

Main environmentally significant drawbacks 
of SRW storage

1. None of the facilities used for SRW 
storage are equipped with required engineered 
protection against atmospheric precipitation.

2. That large-size equipment and highly 
contaminated equipment was placed in open-air 
sites without packaging has become an additional 
factor in the spread of radionuclides beyond the 
facilities’ boundaries and their migration over 
significant distances with groundwater and 
surface water.

3. The latter will result in increased volumes 
of SRW generated when addressing the issues of 
remediation of the former coastal maintenance 
base.

Data on LRW storage facilities and LRW 
characteristics and volumes

Liquid radioactive waste is stored both in 
facilities of Building No. 6 that were intended 
for this purpose (Tanks 2, 3, 4) and in areas 
where it appeared as a result of accidents 
(service corridor, basement) or was generated 
as a result of failure of engineered barriers 
or absence of such due to poor technical 
solutions.

The total volume of LRW is 2,280 m3, 
including 1,581 m3 of low-level LRW and 699 m3 

of medium-level LRW. It should be noted that in 
the case of some storage facilities, the estimates 
for the amounts of liquid radioactive waste are 
only approximate.

Main environmentally significant drawbacks 
of LRW storage

1. All tanks of Building No. 6 used for LRW 
storage have exhausted their designed service 
life (25 years) and there is no guarantee that they 
will remain leakproof in the future.

2. A lack of leakproofness in Tanks 2, 3, 4 may 
lead to further failure of engineered barriers, 
escape of radionuclides outside the facility and 
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their further spread with groundwater and 
surface water to significant distances.

3. The technical condition of Building No. 
6, first and foremost in the area of the service 
corridor, creates an additional risk of the spread 
of radioactivity over the territory of the former 
coastal maintenance base.

4. When addressing issues of remediation 
of the base, the latter will result in increased 
volumes of generated SRW.

Data on radiation levels at the site
It is stated that the data available on the 

radiation levels and the condition of the 
environment at the base are in need of continual 
updates. The engineered barriers in practically 
all the facilities and structures are breached 
and, as a result, radioactivity escapes into the 
surrounding environment. 

There are facilities with increased gamma 
radiation levels at the base, including: 

SNF storage facility (Building No. 5): up to 
0.4 mSv/h

Tank 2A of the dry storage units: up to 
0.315 mSv/h

Tank 2B of the dry storage units: up to 
0.187 mSv/h

Tank 3A of the dry storage units, up to 
1.5 mSv/h

Facility 7: up to 0.015 mSv/h
Facility  7A: up to 1.0 mSv/h
Facilities 7B and 7B1: up to 0.095 mSv/h
Facility 7C: up to 0.038 mSv/h
Facility 7D: up to 2.2 mSv/h
Facility 7F: up to 0.067 mSv/h
Additionally, there are a number of areas at 

the base with locally increased gamma radiation 
levels. These include a section of the shoreline 
in the area of the new wharf, where gamma 
radiation levels reach 50-150 μSv/h. The gamma 
radiation dose rate near the SRW storage areas is 
between 5 and 100 μSv/h.

The area surrounding the SRW storage 
sites is characterized by high levels of surface 
contamination in certain spots, of up to 166 kBq/m2; 
the area around Building No. 5 and Building No. 6 
shows surface contamination levels of up to 
1,700 kBq/m2.

Main environmentally significant results of 
radiation surveys

1. Contaminated groundwater and soils 
have been found that, in accordance with their 
radioactivity readings, fall into the category of 
low-level LRW and SRW, which will increase the 
volumes of LRW and SRW during remediation 
work at the base.

2. In the wharf area, traces of local 
radioactive contamination are found, indicating 
a past trend of contamination of seawater.

3. Increased gamma radiation levels will 
require following a strict order in the organization 
and implementation of works at the sites.

4. The program of radiation surveys of the 
sites and facilities must be continued.

Conclusion
1. Remediation of the former naval 

maintenance base in Andreyeva Bay is a 
challenging engineering problem and an 
environmentally sensitive one.

2. The sites and facilities of the base in 
Andreyeva Bay were designed and built without 
taking into consideration the climate conditions 
of the Far North, with a low quality of the work 
done, which accelerated their disrepair.

3. The SNF and radioactive waste 
management infrastructure created in Andreyeva 
Bay is now practically destroyed.

4. The SNF and radioactive waste storage 
facilities do not ensure the materials’ isolation 
from the environment; radioactivity escape 
and soil, surface water, and groundwater 
contamination are present on the territory and 
in the water area of Andreyeva Bay.

5. When specific works are conducted, first 
and foremost those involving SNF handling, 
accidents are possible with consequences that 
may spread beyond the boundaries of the site 
and its buffer zone.

6. The design solutions proposed for the 
construction of SNF and radioactive waste 
management infrastructure, based as they 
are on the surveys taken at the site, mean that 
solving the problem in its principal scope may 
require no less than 15 years.

7. The issue of comprehensive remediation 
of the entire territory of the base in Andreyeva 
Bay remains yet to be worked out.

8. The “brownfield” concept envisaged for the 
remediation of the former coastal maintenance 
bases in the Russian north requires public 
consultations and development of criteria for its 
implementation, taking into account the experience 
accumulated with the works conducted.

9. Projects under implementation in 
Andreyeva Bay are not being discussed in 
public consultations as required by the Russian 
legislation in force.

10. In order to keep the public informed of 
the decisions being taken, Bellona believes it 
necessary to bring an NGO representative from 
Russia (a Bellona representative) on board of the 
Contact Expert Group as an observer.
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APPENDIX II

Bellona’s Position as of October 2008
In October 2008, Rosatom and Bellona held in St. Petersburg a joint seminar on Andreyeva Bay, 

where the project for SNF extraction from the dry storage units was discussed in detail. The main 
points from Bellona’s position stated with regard to this project at the seminar are given below [20].

Bellona’s position on the SNF extraction 
project

The proposed extraction technology will be 
applied for the first time; there is no experience 
using this kind of equipment in Russia. This raises 
quite a few questions. First and foremost, they 
concern issues of ensuring nuclear and radiation 
safety when conducting operations with the SNF.

The difficulty with choosing between the 
different retrieval projects was that the SNF 
storage facility in Andreyeva Bay was transferred 
from the Ministry of Defense into Minatom’s care 
without any documents on the SFAs in storage. 
Thus, at present, the physical parameters of the 
spent fuel assemblies (specifically, their burnup 
rates) are completely unknown. The risk that a 
spontaneous chain reaction may develop in the 
dry storage units has become the determining 
factor in making the decision with regard to 
selecting the SNF retrieval option.

Rosatom has made the decision to use 
assembly-by-assembly extraction, which means 
that the designers have ruled out removal of spent 
fuel assemblies together with their canisters for 
the risk that the bottom of a canister may come 
off and the assemblies fall to the bottom of the 
storage facility, which has water inside. As a 
backup and possible option, extracting canisters 
with the SFAs still in them is being considered, but 
making such a decision will only be possible if a 
variety of conditions are satisfied.

In Bellona’s view, a number of issues arise 
with assembly-by-assembly extraction for which 
solutions must be worked out in advance: 

1) The assembly-by-assembly extraction 
method increases the amount of time needed to 
carry out works involved in moving the SFAs from 
their old canisters into new, ChT type canisters 
(the work will take several times longer).

2) The assembly-by-assembly extraction 
method increases the likelihood that the 
personnel involved in the works will fast reach 
the effective radiation dose limit established 
by the Federal Law on Radiation Safety of the 
Population.

The seminar participants also pointed out 
technical problems that are likely to arise during 
the work to be carried out with the spent fuel:

• The difficulty of using a remotely operated 
guiding device for gripping the SFAs. Independent 
experts contend that many operations will prove 
impossible for the following reasons: skewness of 
the cell pipes in the dry storage units, skewness of 
the old canisters themselves, and the unknown 
position of canisters in their dry storage cells.

• There is the high probability of the 
mechanical collapse of an SFA’s structure when 
extracting SFAs out of their old canisters. A 
proposal was made at the seminar to develop 
a technology and equipment in case extraction 
of an SFA with the requisite measure of force 
proves impossible.

• There is no technology or safety measures 
provided in case part of an SFA during extraction 
out of the old canister comes loose or an SFA 
undergoes mechanical breakdown.

• There is the high probability that there 
will be difficulties with dismantling the plugs of 
the old canisters (for instance, failure to unscrew 
the plug lock). In experts’ opinion, the possibility 
must be provided of cutting off the upper parts 
of old canisters using a remotely operated 
machine.

Conclusion
1. Bellona believes that improvements have 

begun to show in solving the remediation issues 
of Andreyeva Bay. That the seminar has taken 
place, and the participation in it of the interested 
parties, confirms this view: There is the general 
contractor, there is a chosen SNF extraction 
method, equipment to conduct the works is 
suggested, and safety measures are provided for.

2. Bellona supports the principle of 
ensuring maximum nuclear and radiation safety 
measures when carrying out the extraction and 
transportation of the SNF out of the dry storage 
units in Andreyeva Bay.

3. The solutions proposed at the seminar 
have their advantages and drawbacks. Bellona 
believes that the project must allow both for the 
option of the automatic operation of the robotic 
equipment and that of its remote operation by 
the personnel. Technical solutions and safety 
measures must be prepared for such situations 
as mechanical disintegration of an SFA, its parts 
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breaking away, an SFA getting “stuck” during the 
works being performed, etc.

4. In order to carry out the extraction, 
qualified and trained personnel will be required. 
Furthermore, there is the probability that 
additional personnel from related organizations 
will have to be involved in case of significant dose 
commitments.

5. The proposed assembly-by-assembly 
technology of SNF extraction, in Bellona’s 
opinion, is the optimal one in terms of 
maintaining the necessary nuclear and radiation 
safety measures.

6. Bellona believes it possible to consider 
the option of creating in the Russian Northwest a 
temporary regional storage facility for spent fuel, 
including defective SNF. We base this assessment 
on the understanding that the enormous financial 
expenses associated with shipping the fuel to 
PA Mayak do not fully solve all the problems of 
Andreyeva Bay, but simply “transport” them to 
Chelyabinsk Region. Moreover, there is already 
an example of creating a long-term storage 
facility for (currently) unreprocessable SNF: 
Facility No. 5 on the territory of Atomflot.
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