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Although there are few nuclear industries in the Arctic, the arctic marine environment has
been contaminated by global fallout, radionuclides in waste discharges from spent fuel
reprocessing plants in Europe, releases from the Chernobyl accident in 1986 and a variety of
civil and military vessel operations. Accordingly, the arctic marine environment can be
expected to show evidence of radionuclide contamination arising from all these sources.

Radionuclide contamination of the Arctic has become a topic of increased interest during the
last five years largely as a result of the revelations of sea dumping of liquid and solid
radioactive wastes and nuclear-powered vessels in the Kara and Barents Seas by the former
Soviet Union and the Russian Federation. Concerns have also been expressed about the
consequences of the sinking of the nuclear-powered submarine Komsomolets in the
Norwegian Sea in 1989 and reported difficulties in the decommissioning of Russian nuclear-
powered military vessels. This has led to international efforts to assess current and potential
radiological exposures and associated risks to human health and the environment in the
Arctic. The Arctic Monitoring and Assessment Programme, AMAP, is undertaking an overall
assessment of the radioactive contamination of the Arctic and associated radiological
consequences. This paper summarises present knowledge of the various contributions to the
arctic marine radionuclide inventory and the distributions and trends of radionuclides derived
from anthropogenic sources and is based mainly on the work performed in the AMAP
programme.

.The sources that have made the largest contributions to radionuclides to the arctic marine
environment are global fallout from nuclear weapons testing, releases from West European
nuclear fuel reprocessing plants, runoff from contaminated land areas, and the Chernobyl
accident. Predominant among these sources is global fallout which has contributed of the
order of 35 PBq 137Cs and 21 PBq ^Sr. The fuel reprocessing plant Sellafield in the U.K. has,
since the 1960s .discharged 137Cs of which 10-15 PBq has probably reached the Arctic
Ocean.

Current levels of radioactive contamination in the Arctic Ocean are comparable with, or lower
than, those in the North Atlantic and European marginal seas. Contemporary large scale
contamination can be attributed to four main sources:

• Global fallout from the nuclear weapons testing,
• Releases from Western European nuclear fuel reprocessing,
• Transport through river systems of releases from nuclear installations or runoff from

contaminated land
• Fallout from the Chernobyl accident.

On local scales, higher levels of contamination may occur, e.g. close to the dumped nuclear
waste in some of the fjords of Novaya Zemlya, at the site of the Thule nuclear weapons
accident and at the sites of underwater nuclear explosions. Estimates of the input from
different sources are given in
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In addition to the radionuclides that have been released to, or transported into, the Arctic
Ocean, a number of other sources exist that have the potential to contaminate this area. These
include potential accidents involving nuclear materials at the bases of the Russian Northern
Fleet along the northern coast of the Kola Peninsula, accidents at nuclear power plants, e.g.
the Kola and Bilibino nuclear power plants in Northern Russia and possible transport of
radionuclides from other contaminated areas such as transport through the Ob river system of
radionuclides released from Mayak. All of these sources and the potential for accidental
releases requires attention, specifically assessments of the probabilities and consequences of a
various accident scenarios. Finally, it should be stressed that an understanding of radionuclide
behaviour and transport and exposure pathways to man is essential to the conduct of reliable
dose assessments.

Table 1 Estimated inventories or amounts released and transported to the Arctic Oceans from
selected sources [1]

Source

Global fallout*

Sellafield

Komsomoletsx

River Transport

Dumped Nuclear waste*

Chernaya Bay

Thule

35 PBq

10- 15 PBq

3 PBq

n.d

1.0 PBq

O.001 PBq

n.d (low)

90Sr

21 PBq

1 - 2 PBq

2.7 PBq

2.4 PBq

1.0 PBq

n.d

n.d (low)

238 + 239
+240P u

0.3 PBq

n.d (low)

0.02 PBq

n.d (low)

O.OlOPBq

0.003 PBq

0.001 PBq

n.d: No data available,
n.d (low): No data available, but probably small amounts due to transport or source properties.
* Fallout north of 60° north
+ Estimated amount transported to the Arctic Oceans
x These amounts have not been released into the open environment but are currently mostly

contained in submersed objects
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