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ROSATOM’S MAYAK:
more reprocessing, more contamination
September 29, 2017 is the 60th
anniversary of the Mayak or
Kyshtym explosion in Russia the third largest nuclear accident
in history. The consequences
of this disaster are still present
today, made worse by ongoing
radioactive discharges.

Mayak, located in the Southern Urals, is one of the
largest nuclear complexes in the world. The Rosatom
site operates a facility for reprocessing spent nuclear
fuel and radioactive waste management. Rosatom is
the Russian state nuclear energy corporation, comprising both its military and civil nuclear industry.
Nuclear fuel that has been irradiated in a nuclear reactor to the point where it is no longer useful in sustaining
a nuclear reaction is called spent fuel. Reprocessing
is extracting fissionable materials including uranium
and plutonium from spent fuel, which leaves behind a
reduced volume of high-level radioactive solid waste,
newly created high-level liquid wastes and large volumes of liquid and solid low- and mid-level waste.
Sixty-years after the Mayak disaster, radioactive
contamination still puts nearby communities at
risk. Water and fish samples taken by the Greenpeace Radiation Protection Advisors team under
responsibility of Greenpeace Central and Eastern
Europe in 2017 were found to exceed Russian
regulatory limits. Despite this ongoing contamination, Rosatom has been increasing operations
at the site. Increased reprocessing in Mayak
cannot but add to the existing contamination of
the environment.
In the last two years, Mayak increased the volume
of spent nuclear fuel it was reprocessing twice1. It
increased the types of accepted fuel as well, and
began to accept spent fuel from Rosatom-designed
VVER-1000 reactors, the most common reactor type
in Russia. Before that, Mayak reprocessed spent fuel
from VVER-440, BN-600, submarine and icebreaker
reactors, and research reactors2. Mayak management
has stated that the nuclear complex will be able to
reprocess ‘any spent nuclear fuel’ by 20203. Furthermore, Rostekhnadzor, the Russian nuclear regulatory
authority, has stated that it expects all Russian ‘damaged’ spent nuclear fuel will be reprocessed at Mayak
by 20304. An executive of Rosatom has also stated that
he expects all spent nuclear fuel accumulated in Russia
will be reprocessed to “clean up our nuclear legacy”
and “close the nuclear cycle”5.
Mayak’s RT-1 plant has been reprocessing spent
nuclear fuel since 1977. As with similar large scale
reprocessing facilities in the US, the UK, France, India,
and Japan, nuclear fuel reprocessing results in significant increases in the total volume of radioactive waste6.
In addition, nuclear fuel reprocessing creates massive
amounts of environmental contamination and leads to
the accumulation of plutonium, which can be used for
nuclear weapons.
Although Rosatom plans to build another reprocessing
plant in Zheleznogorsk in Krasnoyarsk region, the facility is still in the planning phase and only a pilot installation operates at the site7.
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ONGOING CONTAMINATION
AND GREENPE ACE SAMPLES
The main artificial radionuclides that determine the radioactive contamination of the ecosystem of the Techa
River are strontium-90, cesium-137 and tritium. The
Techa River is a part of the Techa-Iset-Tobol-Irtysh-Ob
river system that drains into the Kara Sea, which is part
of the Arctic Ocean north of Siberia.

In addition to the exposure to strontium-90 via water
from the Techa River, the local population is exposed
to highly contaminated dust particles that form when
the banks of the Techa River dry out in summer. These
dust particles and the sediments along the Techa River
contain especially high concentrations of cesium-13713.

According to official data, in 2015 the average annual
concentration of strontium-90 in the water of the Techa
River in the Chelyabinsk region exceeded the Russian
“intervention level” (IL) of 4.9 Becquerel8 per litre (Bq/l)9,
whereby values at four control points (Muslyumovo,
Brodokalmak, Russkaya Techa, Nizhnepetropavlovskoe) varied from 5.9 to 6.7 Bq/l. The previous year,
these values ranged from 7.3 to 10.7 Bq/l. The maximum concentration of strontium-90 was registered in
Muslyumovo in February and amounted to 13.2 Bq/l,
which is 2.7 times higher than the IL10.

From the food samples taken by Greenpeace, the most
contaminated were from fish caught in the Techa river
near Muslyumovo (one roach, two ruddings, one burbot, gutted, peeled: 117.25 ± 29 Bq/kg of strontium-90,
in which the Russian limit for strontium-90 in fish of 100
Bq/kg is exceeded). Cesium-137 activity found in this
fish sample was 77±19 Bq/kg, which is about 0.7 of the
Russian limit for fish (130 Bq/kg of cesium-137). Other
samples of fish caught near the villages on the Techa
river showed contamination by strontium-90 in the
range from 448 Bq/kg to 980 Bq/kg14.

In July 2017, the Greenpeace Radiation Protection Advisors team under responsibility of Greenpeace Central
and Eastern Europe took water and food samples in
several villages on the Techa River. The concentration
of strontium-90 in all water samples taken in the Techa
River exceeded the Russian IL for this radionuclide.

Other food product samples taken by Greenpeace
(beef, garden vegetables) had detectable traces of
strontium-90, but which didn’t exceed the existing Russian limits (the limit for strontium-90 in meat was abolished several years ago). Food samples were analyzed
for cesium-137 too, the activities of cesium-137 were
below the Russian limits in all samples.

Another sample taken for reference in the same area,
but at a remote distance from the Techa river (village
Smolnoye 55°33.021’ N, 061°16.694’ E), showed less
than 0.5 Bq/l of strontium-90 (less than 0.1 IL).
Water samples from the federal road (W-20170720ROA-10) and Brodokalmak (W-20170720-BRO-05)
were analyzed for cesium-137 as well, with activities of
0.5 Bq/l and 0.1 Bq/l respectively, which is 0.05 and
0.01 IL for cesium-137.
The water samples were analyzed in two laboratories in St
Petersburg (CIKV and NIIRG). The Greenpeace sampling
results were consistent with the data of previous research
in the area mentioned in the previous paragraph. In 2004,
figures were higher – average concentrations of 3.6-5.9
IL, with maximum concentrations up to 10 IL - because
of increased water levels in the Pond 1111. Flooding of the
reservoirs and possible accidental discharge of radionuclides into the Techa river still pose a threat12.
Activity of strontium-90 in the samples taken by
Greenpeace near the almost completely relocated village of Muslyumovo (1.0-2.3 IL) lay in the
same range as activity of strontium-90 near the
villages that have not been resettled: Brodokalmak (1.4-1.6 IL), Russkaya Techa (1.3-1.9 IL), Nizhnepetropavlovskoe (2.0-2.1 IL). This means that
people living in the villages which have not been
relocated are currently affected by the strontium-90 contamination as much as the inhabitants of 8 homes in Muslyumovo that have not
been resettled due to problems with documents.
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Media reports indicate that people routinely fish in
secured areas at the channel of pond 11.15 These
contaminated fish could easily be sold by fishmongers at the local market. Previous reports indicate that
fish caught in contaminated lakes were supplied to
hospitals, schools, kindergartens and an orphanage
of a nearby town (where it was ground into cutlets with
bones which accumulate strontium-90)16.
Existing research shows a high content of strontium-90
in the bone tissue of livestock (up to 1500 Bq/kg),
poultry (up to 3100 Bq/kg) and fish (up to 8200 Bq/kg).
A notable concentration of strontium-90 and cesium-137 is present in vegetables (cabbage, zucchini,
and pepper) and in green vegetables like dill and green
onions17. Significant contamination with caesium-137
can be found in chicken eggs (158 Bq/kg, well above
the Russian limit of 80 Bq/kg)18.
Plutonium is also found in the soil surrounding Mayak.
Mayak does not monitor alpha-emitting nuclides (such
as plutonium) in the Techa River due to the “negligible
radiation significance”19. However, the discharge of any
quantity of plutonium into the environment is unacceptable because of its high radiotoxicity, as well as its
persistence in the environment due to long half-lives
of a number of plutonium isotopes. For example, the
half-lives of plutonium-239 and plutonium-240 are more
than 1000 years.
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Ratios of measured activity of strontium-90 to intervention level (IL) in samples taken by the Greenpeace Radiation
Protection Advisors team under responsibility of Greenpeace Central and Eastern Europe at the Techa River

Sample n°

W-20170720-PET-01

W-20170720-PET-02

Date

Location
(name)

20.07.2017

Nizhnepetropavlovskoe

20.07.2017

Nizhnepetropavlovskoe

Location
(GPS)

Time

Photo/remark

Activity,
Bq/l

Error

Ratio of
measured
activity to IL

16:56

Under bridge,
between second
and third pillar from
church side

6,90

3,50

2,12

17:15

River bank, around
700 m from bridge,
kids play there.

6,6

3,3

2,02

55°49.499’ N
062°14.707’ E
55°49.498’ N
062°14.850’ E
55°46. 657’ N

W-20170720-RUS-03

20.07.2017

Russkaya Techa

3,1

18:38

6,1

1,88

18:45

4,4

2,2

1,35

20:18

5,77

1,15

1,41

20:28

5,2

2,6

1,59

14:46

5,6

2,8

1,71

062°10.516’ E
55°46.657’ N
W-20170720-RUS-04

20.07.2017

Russkaya Techa
062°10.516’ E
55°34.470’ N

W-20170720-BRO-05

20.07.2017

Brodokalmak
062°02.691’ E
55°34.470’ N

W-20170720-BRO-06

20.07.2017

Brodokalmak
062°02.691’ E

W-20170720-MUS-07

21.07.2017

Bridge near
Muslyumovo

55°35.538’ N
061°35.414’ E
55°36.633’ N

W-20170720-MUS-08

21.07.2017

Muslyumovo

16:04

Bank of Techa

3,3

1,7

1,02

17:21

Large bridge

7,5

3,8

2,3

19:12

Bridge

7,12

1,42

1,74

19:40

Bridge

5,9

3

1,82

061°36.915’ E
55°36.851’ N
W-20170720-MUS-09

21.07.2017

Muslyumovo
061°37.464’ E
55°36.388’ N

W-20170720-ROA-10

21.07.2017

Federal road
061°18.782’ E
55°36.388’ N

W-20170720-ROA-11

21.07.2017

Federal road
061°18.782’ E
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PATHWAYS OF THE TECHA
RIVER CONTAMINATION
Mayak continues to receive spent nuclear fuel for reprocessing. Discharges of liquid radioactive waste after
reprocessing into ponds then enter the Techa River
and then take one of two pathways: excess water spilling over the dam during the spring flood (this has not
happened recently) and seepage through soil, which
happens naturally on a continuing basis.
It is worth noting that official Mayak reports deny any
discharges, however they mentioned “placing liquid
radioactive waste for storage” into the ponds20. Earlier
estimates indicated that about 5-6 million cubic meters
of radioactive wastewater seep from these ponds into
in the Techa River every year21; other sources refer to
10-15 million cubic meters of water from the ponds
filtered through the channels around the last pond and
the dam dividing it from the Techa river. 22
Currently Mayak discharges radioactive waste into the
ponds 17 (lake Staroye Boloto), 3 (Metlino pond), and
4 (Koksharovo pond). The ponds 6 (lake Tatysh) and 2
(lake Kyzyltash) were used for closed water supply, and
ponds 10 and 11 received radioactive substances from
the neighbouring ponds23. The ponds 3, 4, 10 and 11
are called the Techa cascade of ponds, because they
were formed on the Techa River (now divided by a dam).
At the end of 2002, Gosatomnadzor, the Russian
nuclear regulatory agency at the time, refused to issue
Mayak a licence for the storage of liquid radioactive
wastes in the Techa cascade of ponds. The official
decision stated24: “The Gosatomnadzor decision
taken on the 19th December 2002 is that Mayak does
not receive permission for operation of the complex
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with nuclear materials designated for radiochemical
reprocessing of the irradiated nuclear fuel (factory
235) because the Mayak reprocessing factory keeps
releasing medium- and low-level radioactive wastes
into open water bodies (violation of article 51 of the
Federal Law on Environmental Protection, art. 104 of
the Water Code of the Russian Federation, art. 48 of
the Federal Law on the Use of Atomic Energy).”
The discharge of liquid radioactive waste into the
Techa River was in 2004 the subject of a criminal case.
Mayak’s Director General V. Sadovnikov was charged
under articles 246 and 247 of the Criminal Code. The
court recognized the unauthorised release of radioactive substances and pollution into the Techa River,
but Sadovnikov was released from responsibility in an
amnesty in connection with the 100th anniversary of
the State Duma of the Russian Federation25. Two years
later, in 2006, Russia’s State Duma discussed ending
reprocessing at Mayak because of persistent environmental contamination26.
In 2010, Russia’s current regulatory agency Rostekhnadzor and the Russian Ministry of Natural
Resources designated these ponds as “objects related
to the use of atomic energy”. This status describes the
ponds as “special industrial ponds”, though historically
not all the ponds are man-made, but also include natural lakes. As an example, Lake Kyzyltash, or Pond no.2,
was famous in the 19th century for its fish27; today,
contaminated fish from this lake is caught and sold by
poachers28. Some of the ponds existed before Mayak,
e.g., the Metlino pond, Pond no. 3, and the Koksharovo
pond, Pond no. 4.
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LEGAL STATUS OF THE
PONDS AROUND MAYAK
From the legal point of view29, the term “special industrial
ponds” is not correct, as it doesn’t exist in legislation
governing water protection or environmental legislation.
Russian federal law no. 190-FZ “On the Management of
Radioactive Waste...” does not contain this term either.
The phrase “special industrial ponds” used by Rosatom should not exclude these ponds from regulations
protecting bodies of water. The Water Code of the
Russian Federation establishes a legal regime for the use
of water bodies, and prohibits the disposal of nuclear
materials and radioactive substances in water bodies
(Part 5 of Article 56). In addition, Article 51 of the Federal
Law on Environmental Protection prohibits discharge of
radioactive waste into surface and groundwater bodies.
In addition to national legislation, norms relating to the
protection of nature from radioactive contamination are
also present in international environmental law.
The document declaring “special industrial ponds”
of Mayak to be “objects related to the use of atomic
energy” has no legal status as it is simply minutes from a
meeting30 and cannot be a source of legislation. Furthermore, Article 3 of the Federal Law on the Use of Atomic
Energy, which has a list of objects related to the use of
atomic energy, does not contain the category of “special
industrial ponds”. Natural objects and structures found in
the natural world are normally subject to environmental
regulation and protection, not included in legal regulations concerning the use of atomic energy. Furthermore,
the ponds have no specific barriers (only a dam at Pond
11, dividing it from the Techa River), and spread of radionuclides is, therefore, not prevented.
In 2015, the highly contaminated Pond No.9, also
known as Lake Karachay, was filled with rocks. Rosatom
stated that the contamination problem had been solved.
But in fact, in the porous rocks under Lake Karachay lies
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a large underground water body from which radionuclides continue to spread into the environment. This
water body is estimated to contain more than 5 million cubic meters of radioactive waste31. In the 1990s
pollution was estimated to be in dangerous proximity of
the Mishelyak River. The isotope of highest concern was
strontium-90 due to its solubility in water.
In 2016, Rostekhnadzor approved a method for calculating the permissible discharge level of strontium-90,
based on stabilisation of activity in the river. The approved leak rate equals 10 times the legal intervention
level, whereby population exposure may exceed the
internationally recognised long term dose limit of 1 mSv/
year. This permission practice is severely criticised by
others, inlcuding radiation specialist B.E. Serebryakov32.
Currently, Mayak claims that the annual discharge of
strontium-90 from the ponds into the Techa River is
2.95x1011 Bq, or 15% of the permitted level 33.
In a warm period, many residents (mostly children) bathe
in the Techa River. Cattle also graze on its floodplain.
The river is not fenced off, and there are no warning
signs indicating a radiation hazard. An additional source
of radiation may be the homestead plots where the
water of the Techa River is used for irrigation because
of the lack of any other reliable water supply. The poor
economic state of the villages also forces inhabitants to
use the Techa as a water source for a variety of uses.
According to the latest environmental report of the
administration of the Chelyabinsk region34, in 2015 it
observed five cases of extreme radioactive contamination by radioactive atmospheric aerosols in daily samples
collected in the town of Novogorny and in the village of
Asgayash, on specific dates in January, February, May
and November.

HE ALTH IMPACTS
Today, up to 20,000 people are officially considered to
have been affected by the consequences of the 1957
accident and Mayak’s ongoing activities. The official
medical commission that was set up to assess the connection between health effects and radiation exposure
due to the activities of Mayak has, likely in violation with
Russian legislation, not been in operation in operation
since 2016 due to the lack of funds.
Around 5,000 people still live in direct contact with the
highly polluted Techa River and on contaminated land
in Brodokalmak, Russkaya Techa, and Nizhnepetropavlovskoye, among other villages.
The official estimated annual doses arising from manmade radionuclides for residents of these settlements
do not exceed the established effective dose limit of
1 mSv per year. However, according to NRB-99/2009,
the beginning of the period for the assessment of the
effective dose was January 1, 2000, which didn’t take
into account doses accumulated before 2000.
Mayak often refers to “additional doses from industrial
sources” suggesting such figures are not significant. But
it is not accurate to use only a part of the total radiation
dose to calculate the risk of radiation-induced diseases.
In accordance with NRB 99/2009, the permissible individual dose limits for citizens should include all radiation
sources: natural sources, medical sources, man-made
sources from normal operation of technical installations,
as well as sources formed as a result of accidents involving the release of radioactive substances.
There is currently insufficient information about transgenerational effects of radiation exposure. This may put
an additional risk on the second and third generations
after the 1957 accident, because genetic effects from
higher exposure could possibly lead to higher predisposition of certain health effects due to further radiation
exposure. For that reason, it might be necessary to
correct exposure limits downwards for this part of the
population.
An earlier study by Greenpeace Russia35 found that the
rate of malignant cancers among local people in the village of Muslyumovo is significantly higher compared to
the rest of Russia. Official data36 have also shown that
the number of Muslyumovo inhabitants in the national
oncology register is 3.6 times higher than the Russian
average.
Another study37 found that genetic abnormalities in
Muslyumovo are 25 times higher than in other areas of
Russia.
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In May 2007, after international attention was drawn
to the situation in Muslyumovo village, Rosatom
announced a so-called resettlement project for its
inhabitants. The programme finished in 2012. Each
Muslyumovo family had a choice: to accept money and
buy a home elsewhere, or to be resettled with their
neighbours only slightly further away from the Techa
River. About half of the people preferred to be resettled
nearby. According to the inhabitants of the new village,
the distance of these new houses from the Techa River
was insufficient, they have no other river for their water
supply. In addition, new houses were built in violation of
sanitary and construction standards. But as this area
geologically has somewhat higher concentrations of
naturally radioactive radon gas in the soil, increased
levels of radon inside the homes adds to the already
accumulated radiation doses38. Inhabitants of eight
houses were not resettled at all due to problems with
documents and are still living in the deserted village
without any infrastructure.
In the summer of 2017, Russia’s Presidential Human
Rights Council visited Brodokalmak and after meeting
with local inhabitants confirmed39 their basic human
rights had been violated. Apart from the ongoing
contamination of the Techa River itself being a factor in
human rights violations, the Council found human rights
violations as a result of economic depression in the
region, which is a direct consequence of the radioactive contamination. The bad economic situation led to
further human rights violations, this time in the quality of
medical care. The Council stated, “The consequences
of radiation accidents and possible continuing discharges led not only to additional exposure of residents of the
surrounding territory, but also to an increase in social
tension in the settlements located on the Techa River”.
Russia’s Presidential Human Rights Council recommended that the government of the Russian Federation
“research the possibility of resettling inhabitants of the
settlements situated on the Techa river (Muslyumovo,
Brodokalmak, Russkaya Techa, Nizhnepetropavlovskoye etc.) and from the settlements affected by the
Eastern-Urals radioactive Trace (Tatarskaya Karabolka,
Musakayevo)”. Another recommendation by the Council
to Rosatom, Mayak and Rostekhnadzor is “to speed up
implementation of measures (e.g. vitrification and concretization of spent fuel and radioactive waste) which
would prevent discharges of radioactive substances
into the environment”40.
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THE ROLE OF MAYAK
The most recent shipments to Mayak are from the Rostov VVER-1000 nuclear power plant (NPP) in 2016, and
shipments of spent nuclear fuel from Balakovo NPP and
Leningrad NPP are expected in 201741.
Mayak receives spent nuclear fuel not only from Russian nuclear power plants, but also from international
sources. Mayak’s RT-1 has received spent nuclear
fuel from Hungary (Paks), Finland (Loviisa), Germany
(Greifswald), Bulgaria (Kozloduy), the Czech Republic
(Dukovany), Slovakia (Bohunice), and Ukraine (Rivne)42.
According to official figures43, by 2001 Mayak had
reprocessed 1,540 tonnes of foreign spent nuclear fuel,
creating over 3 million cubic meters of liquid low-level
and mid-level radioactive wastes, which was pumped
into tailing ponds. Over 70,000 cubic meters of foreign
high-level radioactive wastes remains stored at the Mayak facility. In 2001, the Russian government overturned
a ban on the import of nuclear spent fuel from other
countries for temporary storage and reprocessing. Russia projected at the time that it could earn as much as
$20 billion from accepting foreign nuclear spent fuel for
reprocessing, but actual figures have fallen well short of
projections. Rosatom claimed that these new conditions would attract contracts with Bulgaria, Hungary,
Slovakia and the Czech Republic. These countries had
signed agreements with Russia, opening the possibility
for future reprocessing contracts. Rosatom was also
pursuing reprocessing contracts with Switzerland, Germany, Spain, South Korea, Slovenia, Italy and Belgium.
In 2008, Russia signed an agreement with the US44,
opening the possibility of shipments of spent nuclear
fuel of US origin to Russia45.
In 2014, Mayak received spent nuclear fuel from the
Hungarian Paks NPP unit 2 for reprocessing46. This
fuel resulted from an accident in 2003, during which
fuel rods were broken. A public consultation about this
shipment took place in Russia in March 2013 as part of
an environmental impact assessment47. The project declared explicitly that the radioactive waste resulting from
reprocessing of this spent nuclear fuel would stay in
Russia48, although Russian legislation49 defines imports
of spent nuclear fuel as possible only “with priority of
the right to return radioactive waste after reprocessing
to the state of origin of nuclear materials or [the rights]
to secure such a return”.
In 2002, Russia’s Supreme Court50 ruled in a favour of
a court challenge filed by environmentalists and find
the import of spent nuclear fuel from Hungary was
unlawful while the agreement allowing for final disposal of Hungary’s nuclear waste in Russia contravened
Russian legislation51. However, inspite of this ruling, the
spent nuclear fuel was shipped by train from Hungary
to Mayak in 2014. The shipment passed Ukraine, which
was at that time in a state of civil war53.
Shipments of spent fuel have also occurred from
Ukraine and Bulgaria,54 Ukraine recently started negotiating a possible return of secondary waste from
Russia55 as well as cancellation of future reprocessing
at Mayak due to the increased costs of the operation56.
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Mayak also receives spent nuclear fuel from research
reactors, among others because of the US-Russian
intergovernmental agreement to prevent proliferation.
That is still a dubious practice from the viewpoint of
Russian legislation, because the resulting secondary
radioactive waste will stay in Russia, as illustrated by
the Environmental Impact Assessment of the project to
reprocess spent fuel from the reactor of the Hungarian
Academy of Sciences 57. Environmentalists highlighted
that the storage of research waste fuel is safer in the
European Union and thus there is no sense in returning such fuel to Russia58. Indeed, because of apparent
Mayak malpractice, Germany refused in 2010 to send
research reactor fuel from Rossendorf to Russia59.
Under the RRRFR agreement60, Mayak received61 spent
nuclear fuel from research reactors from countries including Uzbekistan (200662, 201563), the Czech Republic
(2007, by air over Slovakia and Ukraine), Latvia (2008),
Bulgaria (2008 – by ship over the Danube to Ukraine,
further by train), Hungary (2008 – by ship from Slovenia,
later by train), Kazakhstan (2007), and Poland (2010)64.

Country

Czech Republic
Latvia

Year
2006
2015
2007
2008

Bulgaria

2008

Hungary

2008

Kazakhstan
Poland

2007
2010

Uzbekistan

Shipment description

by air over Slovakia and Ukraine
by ship over the Danube to
Ukraine, further by train
2008 – by ship from Slovenia,
later by train

Table 1 Countries from which Mayak reprocessing plant
received spent nuclear fuel from research reactors

In 2017, Mayak received spent nuclear fuel from submarines at the former naval base Andreyeva Bay in the
Murmansk region65. Norwegian financial support of this
operation provoked criticism66 from Russian environmentalists and was characterised as “irresponsible”, because
reports from the Norwegian radiation protection authority67 showed contamination around Mayak and its impacts
on the health of the local population.
It is also possible that spent nuclear fuel from countries where Rosatom is currently constructing new
nuclear power stations like Belarus, as well as from
countries where Rosatom may become involved, could
be transferred to Mayak. Currently, Russia’s bilateral
agreements with Bangladesh68, Belarus and Hungary
foresee reprocessing of spent nuclear fuel in Russia, and
the agreement with Turkey states that spent fuel “may
be reprocessed” in Russia. It can be expected that the
reprocessing option may be included in intergovernmental agreements with other countries69. An agreement with
India70 currently states that India will reprocess spent
nuclear fuel itself, in spite of the fact that India did not
sign the Non-Proliferation Treaty that would prevent the
resulting plutonium from being used for military purposes.

REPROCESSED
UR ANIUM (REPU)
Reprocessed uranium resulting from spent nuclear fuel
reprocessing is used for producing new nuclear fuel.
Rosatom’s daughter company TVEL delivers fresh fuel
to Russian-built nuclear power plants and to a number of nuclear power plants built by other countries.
Shipments of fuel produced at MSZ plant in Elektrostal
include Finland (Loviisa), Sweden (Oskarshamn), UK
(Sizewell), the Netherlands (Borssele), Switzerland
(Beznau, Gösgen), Germany (Gundremmingen, Brokdorf, Neckarwestheim, Grohnde), Slovakia (Bohunice,
Mochovce), Hungary (Paks), the Czech Republic (Dukovany, Temelin), Ukraine (Rivne, Khmelnitsky, SouthUkraine,), Armenia (Metsamor), India (Tarapur,), China
(the CEFR research reactor near Beijin))71. The fuel
fabricated at the Novosibirsk Chemical Concentrates
Plant is shipped to Iran (Bushehr), India (Kudankulam),
China (Tianwan), Bulgaria (Kozloduy), Ukraine, and fuel
for several other PWR reactors72 including reactors in
Sweden and in the US73.
A document received by Greenpeace shows that
during fabrication, fuel with reprocessed uranium from
Mayak and fuel with reprocessed uranium from Western Europe (la Hague, France, and Sellafield, UK) are
produced at the same installations and not specifically
separated. 74
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Apart from the fresh fuel exports listed here, Rosatom
supplies uranium in other forms, e.g. enriched uranium
for fuel rod production elsewhere. For example, in 20152016, 40% of the uranium used in Lingen in Germany
for the production of nuclear fuel rods was enriched in
Russia75.
Mayak is also a possible link in the supply chain of fuel
for the future Finnish Hanhikivi NPP. The project company Fennovoima stated in a 2014 report that it has plans
to use fuel from reprocessed spent nuclear fuel, while
this type of fuel is “currently only produced in Russia” 76.
Although it is not clear at the moment whether fuel from
the new VVER-1200 reactors will also be reprocessed
at Mayak, this is highly possible. Also, until the end of
1996, Finland was sending spent nuclear fuel from its
Soviet-built NPPs to Mayak for reprocessing77.
In 2011, the Swiss company AXPO under pressure from
environmental groups, refused to receive fuel which
could be linked to Mayak because of environmental
safety doubts and lack of transparency (the Swiss company was denied access to Mayak)78.
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MAYAK ACCIDENTS
THE 1957 ACCIDENT

1957 ACCIDENT WAS
ONE OF MANY

In September 1957, a storage tank with highly radioactive liquid waste exploded, releasing about 740 PBq79
of radioactivity into the environment, exposing 272,000
people from 217 towns and villages to radiation for a
prolonged period. Until the Chernobyl NPP disaster in
1986, this was the worst radiation accident the world
had ever seen80.

The 1957 explosion was the worst accident at the Mayak nuclear complex, but it was not the only one. Since
operations began in 1948, there have been a number of
accidents resulting in radioactive releases.

The radioactive fallout spread across an area of 50 km
wide and 300 km long with 23,000 square kilometres
contaminated by strontium-90 with a density of more
than 3.7 kBq/m2. A year later, 1,000 km2 was declared
a closed zone, and people in that area were relocated.
But many people were never evacuated. Half a century
later, the territory near Mayak is one of the most radioactively contaminated places on Earth, with thousands
of people in surrounding towns and villages still living on
contaminated land.
Before the fall of the Soviet Union, publications about
the accident at Mayak appeared only in Western media.
As Mayak and the town of Ozyorsk where it is situated
(named then as Chelyabinsk-40, later Chelyabinsk-65,
until 1994) were not marked on maps, the accident iis
also known as Kyshtym disaster, by the name of the
nearest known town.
Until the 1990s, citizens were not told about radioactive
contamination, they were only advised not to use the
water of the Techa River. However, scientists had been
researching the impacts of the Mayak accident. The true
number of people affected by radiation from Mayak, including the number of potential casualties, will probably
never be known. A special law to acknowledge and support survivors of the accident was passed only in 1993,
with the current valid version adopted in 1998.81
People living in the Mayak region have high rates of malignant cancers, genetic abnormalities and other health
problems that may be related to radiation exposure82.
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From 1948 to the mid 1950s, radioactive waste was
discharged directly into the Techa River, which was then
a source of drinking water for thousands of people.
During this period, more than 100 PBq83 of radioactivity
released into the river exposed 124,000 people in 41
towns and villages.
In the spring of 1967, a storm blew nuclear dust containing more than 20 PBq of radioactivity84 from Lake
Karachay, one of the ponds used to store wastes from
nuclear reprocessing. The contamination spread across
2,700 km2 (contaminated by strontium-90 with a radiation density of more than 3.7 kBq/m2) affecting 42,000
people in 68 towns and villages.
The territory affected by the 1957 explosion and the
wind dispersion of dust from the lake in 1967 is referred
to as the East Urals Radioactive Trace. In 1957-1960,
more than 10,000 people were evacuated from this
territory. Official data show85 that major fires on the
East Urals Radioactive Trace territory (1996, 2004 and
2008) caused short-term changes in radiation levels at
a distance of up to 10 km from the fires because of the
dispersion of radionuclides as a result of combustion.
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