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Andreeva Bay
Andreeva Bay was a coastal technical support base for
the Soviet Union’s Northern Fleet and is located in the
Murmansk region, on the Kola Peninsula. During the Cold
War, nuclear-powered submarines were refuelled at sea
and the spent nuclear fuel (SNF) was transferred via ship to
Andreeva Bay to be stored in an onsite pond storage facility.

In the early 1980s, the pond storage
began to leak. As the lost water could
not be replenished effectively, radiation
dose rates and contamination levels
in the building rose to high levels.
Eventually, all the SNF was removed
from the pond to three newly created dry
storage units (DSUs) at the site. These
had originally been intended to store
liquid radioactive waste underground.
In total, around 22,000 spent nuclear
fuel assemblies, from about 100
submarine reactor cores, were moved
to the DSUs. The site was transferred
to civilian authorities in 1993 and today
it is managed by Rosatom, Russia’s
state atomic energy corporation.
Over the years, the condition of the
DSUs deteriorated and two filled with
groundwater. The dose rates above
one tank became so high that concrete
slabs were laid over the top to provide
more shielding from the radiation.
Meanwhile, bitumen that had been
poured over the slabs to prevent rain
ingress proved to be ineffective.

Norway, 55 kilometres from Andreeva
Bay, had been concerned about the site
for some time given its proximity and
the potential hazards. The Norwegian
government began cooperation with
Russia. Initially, the project provided
road access to the site, along with
accommodation and offices for staff.

A trench was dug to reroute an
underground stream from beneath
the pond store which was leaking
radioactive contamination into the sea.
Physical protection of the site was
provided as well as guardroom facilities,
a changing room for personnel
entering the radioactive zone, a new
pier, engineering utilities (internal
roads, electricity, drainage) and a
canteen and training facility. Effective
and comprehensive cooperation was
established both at the regional level,
between Finnmark and Murmansk,
and between the Russian and
Norwegian regulatory authorities.

In 2002, the UK, under the G8 Global
Partnership initiative, funded studies
to understand the condition of the
pond storage, now drained but heavily
contaminated and in a poor condition
with a concern that some SNF may
be present; to consider options for
the management of the DSUs and the
recovery of SNF; to consider remedial
measures for the DSU tank that was
inadequately protected from rain
and snow; and to develop radiation-

protection facilities, health physics,
dosimetry, radiation monitoring and
decontamination facilities for the
site. This was the basis for the further
development of projects and continued
support from the UK until 2012.
A key feature of the site was the
presence of many derelict and
abandoned buildings that occupied
a lot of space in a relatively confined
area. Some of these buildings were also
contaminated. Most had to be removed
to make way for new facilities for the
control of radiation and contamination
and for radiation monitoring.

In 2006, the proposal for recovering
the spent nuclear fuel from the site
and transporting it to Mayak was
endorsed by the Russian regulator
and international partners. Detailed
design of the buildings and specialist
equipment was undertaken and
preliminary activities commenced at
the dry storage units to provide new
horizontal shielding. This decreased
the ambient dose rates substantially
and allowed for construction of the
main building, the DSU enclosure,
without endangering workers.
The basic concept for the
new facilities was:
1. to prevent the release
of contamination to the
environment during the removal
of spent nuclear fuel
2. to provide monitoring of radiation
and criticality to ensure that the
radiological conditions were safe for
the activities inside the building
3. to install nuclear-rated cranes
for handling the removal of
SNF into appropriate transfer
canisters and casks.

The operation requires several steps:
1. A retrieval machine allows for
the opening of the SNF cells
under shielded conditions.
2. The removed SNF is moved
initially in a shielded transfer
flask to new canisters.
3. When full, the canisters are
removed in a shielded flask to the
transport and storage casks.
4. These casks are moved in a
specially designed transport vehicle
to the so-called accumulation
pad, a holding area for storage
prior to dispatch from the site
via the new pier, which has been
equipped with a nuclear-rated
pier crane and a trolley system.
In 2008, the Northern Dimension
Environmental Partnership's Nuclear
Window (NDEP NW) funded the supply
of the cranes and trolley systems for
the main buildings and the pier, and
of the cask transport vehicle. In 2011
the fund financed construction of the
DSU enclosure, the accumulation
pad and the retrieval machine, in
accordance with design work funded
by the UK and Sweden. In total €61
million was allocated to establish the
infrastructure for the safe removal
of SNF from Andreeva Bay.

All construction work was completed
in 2016 and successful cold tests
occurred using dummy SNF. Early 2017
saw the commissioning of the SNF
removal system. On 27 June 2017, the
first shipment of SNF from the site took
place using the new safe technology.
Removal of all the SNF from the DSUs,
and the transportation to Mayak,
is likely to take several years.

Lepse
The Lepse was a civilian cargo ship built in 1934. After almost
30 years, it was re-equipped in 1961 for use as a nuclear service
ship, a floating maintenance base to support the operations
of icebreakers, the civilian nuclear fleet. The vessel was taken
out of service in 1988 and two years later classified as a
berthing ship, with its anchorage at Atomflot in Murmansk.

Specialised facilities on board the Lepse
contained spent fuel assemblies (SFAs)
that had been stored there preliminarily
for over 40 years as they could not
be removed safely. A considerable
quantity of high and intermediate-level
liquid radioactive waste was stored in
the spent nuclear fuel storage facility
channels, in special tanks and in the
cooling circuit on board the ship, which
also carried numerous containers
holding solid radioactive waste.
Over the years the situation with the
Lepse was recognised as an unresolved
issue and international cooperation
to find a solution began in 1994. The
European Commission included Lepse

projects in its Technical Assistance to
the Commonwealth of Independent
States (TACIS) programme and funded
studies on the condition of the SNF
in 1996. At the same time, a Lepse
Steering Committee comprising
Norway, France, the Netherlands, the
European Commission and the Nordic
Environment Finance Corporation was
established to coordinate Western
support for dismantling the ship.
In 2005, the European Commission
funded the development of the concept
design for the decommissioning
of the Lepse and the handling of
SNF and radioactive waste.

In 2007, the Russian authorities and
the Lepse Expert Panel endorsed
the result of the concept design.
The following year, NDEP NW funding
was made available which allowed for
the implementation of crucial activities:
►►

Removal of solid radioactive
waste from the Lepse and
processing at Atomflot in 2011.

►►

Approval of the defuelling concept in
2012. The concept is to dismantle
the Lepse into two large storage
packages (LSPs): an aft LSP
containing radioactive waste from the
liquid-waste processing activities on
board and a fore LSP containing SNF.

►►

The Lepse was towed to the
Nerpa shipyard in September
2012 and moored at Pier no. 6.

►►

After an upgrade of the infrastructure,
the Lepse was moved to Quay no. 1
at the Nerpa shipyard in December
2013 and partially dismantled afloat.

►►

The Lepse was transferred via
the floating dock to the slipway at
Nerpa shipyard in October 2014.

►►

The ship was dismantled into
the two LSPs in August 2016.

►►

Work is underway to construct a
shelter on the slipway to house the
fore LSP containing the SNF. The
facility is scheduled for completion
in Q4 2017 and will allow for the
removal of the spent nuclear fuel.

►►

A contract to manufacture and supply
specialist equipment for defuelling
operations is also scheduled
for completion in Q4 2017.

All of the legacy SNF is due to be
removed from the Lepse and Russia’s
North-West region by mid-2019. Under
the current strategy the final handling
of the spent nuclear fuel will take place
in Mayak, which provides the necessary
infrastructure and skilled resources.

Papa
The Papa-class nuclear powered submarine NPS 501 was
decommissioned from the Soviet navy in 1989. The submarine was the
only one of this class built in the Soviet Union and had a unique reactor
design. It still holds the underwater speed record for a submarine.
Special equipment was manufactured
for the unloading of spent nuclear
fuel from the reactors of NPS 501.
During the only occasion of SNF
refuelling in 1980 it became apparent
that part of the unloading equipment
had design deficiencies and that
remedial work was required.

were approved. Subsequently, the
reactor compartment was moved
to the floating dock at Zvyozdochka
shipyard on 25 December 2013.
►►

After the manufacture and supply
of the defuelling equipment and
preparation of the supporting
infrastructure both reactors were
successfully defuelled. Work on
the first reactor was completed
on 12 December 2014. The
defuelling of the second reactor
finished on 18 March 2015.

►►

Radioactive waste management
activities were completed and
the Papa nuclear compartment
was sealed up, relaunched and
transferred to a special storage
facility at Saida Bay, Murmansk
region, on 15 June 2015.

►►

In June 2015 the SNF was
transported to Mayak by
rail under US funding.

In the years that followed, the submarine
was decommissioned in various steps.
►►

►►

In 2010, NPS 501 was partially
dismantled, but this did not include
SNF unloading. The fore and aft
sections were removed and a
three-compartment reactor unit
was formed to ensure safe storage
afloat at Zvyozdochka shipyard,
Severodvinsk, in the Archangel region.
With NDEP NW funding, made
available in 2008, the design
documentation, safety case and
environmental impact assessment

International cooperation
The Soviet Union was dissolved at the end of 1991. But it
was not a clean slate. Russia inherited many unresolved
issues, some of which also raised international concern.
Prominent among these concerns was the legacy of the Soviet nuclear
fleet’s operations in north-western Russia. Under the new geopolitical
circumstances no fewer than 248 nuclear-powered submarines needed
to be decommissioned and many were in a poor physical state.
This was a massive challenge and the international community stood by Russia
from the outset to address the issues with a systematic and coordinated
approach. In addition to questions about nuclear and radiation safety there
was great concern about ensuring the non-proliferation of nuclear material.
In 1992 Norway established the first bilateral cooperation with Russia
to address nuclear legacy issues. From 1996, a group of international
experts under the auspices of the International Atomic Energy Agency
attempted to tackle these legacies. The experts presented and
discussed information and identified priority areas for action.
Early international cooperation with Russia addressed the
decommissioning of nuclear submarines and the safe management
of the resulting nuclear and radiological material.
As more information became available about the extent of such problems
in Russia, and following the terrorist atrocities in the United States in 2001,
the G8 launched the Global Partnership against the Spread of Weapons
and Materials of Mass Destruction. The initiative focused at first on Russia
and addressed non-proliferation, disarmament, counter-terrorism and
nuclear safety. It became known as the Kananaskis agreement of 2002.
Using the information from the IAEA Contact Experts Group many
countries announced their interest in developing bilateral agreements
with Russia in specific areas. In the years that followed, bilateral and
multilateral initiatives worked to address the nuclear legacy in northwestern Russia. The Northern Dimension Environmental Partnership’s
Nuclear Window assumed a special role in these efforts.

NDEP Nuclear Window
The Northern Dimension Environmental Partnership (NDEP) was
established in 2002 to provide technical assistance for important
cross-border environmental projects in the North-West region of
Russia. Today, NDEP has 13 donor countries and institutions.
The Nuclear Window (NW) of NDEP was established in 2003 to deliver
environmental improvements and reduce the risks associated with the nuclear
legacy in the region. The framework agreement defines the safety of spent
nuclear fuel and radioactive waste management in Russia as areas of activity.
To date, more than €165 million has been pledged to the Nuclear Window.
Given its longstanding experience in managing funds for the decommissioning
of Soviet-era nuclear reactors the EBRD was assigned the task of
administering the financing of projects under the NDEP NW framework.
This work ensures that projects are planned, prepared and implemented
in accordance with EBRD rules and regulations and international
best practice in procurement, transparency and accountability.
The first milestone was the development of a strategic master plan and a strategic
environmental assessment for the North-West region of Russia. Based on a
comprehensive, integrated analysis, this plan set out a strategy to resolve the key
issues including all supporting facilities required to manage the resulting wastes
and to transport nuclear materials for longer-term storage or reprocessing.
After detailed analysis and evaluation, Russian and international experts
concluded that the three most important tasks in the region were the site
at Andreeva Bay (Murmansk region), the transport ship Lepse (floating
maintenance base, Murmansk) and the Papa-class nuclear-powered
submarine NPS 501 (located in Severodvinsk, Archangel region).

www.ndep.org

NDEP and donors
The NDEP Support Fund was established in July 2002 by the EBRD to
pool contributions for the improvement of the environment in northwestern Russia. Supporters of the Fund are the European Union
and 12 countries: Belarus, Belgium, Canada, Denmark, Finland,
France, Germany, Netherlands, Norway, Russia, Sweden and the
United Kingdom.
maintenance and decontamination
facility. It has also funded the
construction of the pier, roads
(including land access to the site)
and other auxiliary systems and
engineering networks as well as
a canteen, changing facility and
physical protection of the site. In
addition, Norway has provided
emergency planning expertise
and training and support to
the regulatory authorities.

In 2003, the Nuclear Window of
NDEP was established to deliver
environmental improvements and
reduce risks associated with the
nuclear legacy in north-western Russia.
To date, contributors have provided
€165 million to the Nuclear Window.
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►►

Italy is providing facilities for
radioactive waste management
and diesel generators and has
constructed a transport ship to
remove SNF from the site.

►►

Sweden has supported the
development of the design for
solid and liquid radioactive waste
management. It has co-funded
a number of projects with the
UK as well as bilateral support
for the provision of key items.

►►

The European Commission
supplied a nuclear-materials
accountancy system for the site
and new canisters for repacking the
retrieved spent fuel assemblies.

►►

Russia has supplied equipment
for the preparatory stages of SNF
handling, operates the site, oversees
safety and security aspects and
will use the facilities to retrieve the
fuel and transport it to Mayak.
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In addition, many countries supported
the effort with bilateral programmes:
►►

►►

The United Kingdom funded the
design and construction of some
of the major SNF management
facilities at Andreeva Bay as well as
the extensive decommissioning of
redundant facilities and the provision
of health physics, decontamination
and monitoring stations.
Norway has upgraded the
site infrastructure with active
commissioning of the equipment

The EBRD and nuclear safety
The EBRD manages seven donor funds providing support to
increase nuclear safety and security in eastern Europe.
To date, 45 donors, including the G7 countries and the European Commission,
have pledged more than €4 billion to these funds, which include:
►►

the Nuclear Safety Account

►►

the Chernobyl Shelter Fund

►►

the three international decommissioning support funds
for Bulgaria, Lithuania and the Slovak Republic

►►

the Nuclear Window of the Northern Dimension
Environmental Partnership Support Fund

►►

the Environmental Remediation Account for Central Asia

The largest programme is the transformation of Chernobyl, the site of
the 1986 nuclear accident. The New Safe Confinement to house the
provisional shelter and allow for the dismantling and decommissioning of
the structure was moved into place in November 2016. Construction work
is approaching completion with the installation of final equipment.
At the same time, the Interim Storage Facility 2 for spent nuclear fuel from
the operations of reactors 1-3 at Chernobyl is also nearing completion. The
facility will process, dry and cut more than 21,000 fuel assemblies, which will
then be placed in double-walled canisters and stored in concrete modules.
The EBRD is not only the manager of the Chernobyl decommissioning funds but
also the largest financial contributor to the international effort to overcome the
legacy of the 1986 accident. To date, the Bank has provided €750 million.

