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CONTINUING CONTAMINATION OF NORTH ATLANTIC AND ARCTIC
WATERS BY SELLAFIELD RADIONUCLIDES.
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The transfer of artificial radionuclides to the Arctic, from European reprocessing
facilities, has been well established [1]. The continuing utility of the Sellafield and
La Hague (N. France) discharges as ocean tracers has been questioned following
the substantial overall decrease in the total quantities of radionuclides discharged.
Despite this trend, the influence of Sellafield on the distribution of plutonium was
still clear in 1994. Observed 238Pu/239l240Pu ratios in the Norwegian Coastal
Current (NCC) and Barents Sea reflect the mixing of Irish Sea water (ratio ~ 0.20,
Sellafield) with Atlantic water (ratio ~ 0.03,.global fallout) and the Baltic Sea
outflow.
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FIG. 1.238Pu/239>240Pu ratios in filtered surface waters, in 1994.
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There have been exceptions to the declining trend in radionuclide releases,
however. Discharges of 99Tc from Sellafield increased ten-fold in 1994, and have
remained high. The observed concentrations of 99Tc in UK coastal waters in 1994
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and 1995 were correspondingly higher than in 1983 [2]. Dahlgaard et al. [3]
estimated that seawater with a nominal 137Cs concentration of 1000 Bq m"3 in the
North Channel - the northerly exit of the Irish Sea - would be diluted to about 50
Bq m'3 once it had been transported to the NCC , a distance of about 2000 km.
Using 137Cs-based dilution factors [3] the measured 99Tc concentration of 50 Bq
m'3 in the North Channel, in 1995, would have been diluted to about 0.25 Bq m'3

on entering the NCC. This predicted concentration contrasts with the Atlantic
background signal of about 0.03 Bq m"3 and is more than a factor of 2 higher than
levels measured in the NCC in 1994. This should be sufficient to differentiate the
plume, by both seawater and shoreline Fucus sp. sampling. Consistent, Cs-based,
transport time estimates [1] give an expected plume arrival time off western
Norway of 1998, and in the Barents Sea of 1999/2000. However, elevated
concentrations were detected in the North Sea in December 1994, giving an
apparent transit time of 9 months, which is over 12 months faster than previously
estimated. On this basis the plume would have arrived off the Norwegian coast in
1996/97. This awaits confirmation by analysis of archived material. The
difference in transit times may reflect actual variabilty in hydrographic conditions
in UK coastal waters , or be a consquence of the nature of the source term: 137Cs
consisting of a broad peak extending over several years; and, 99Tc consisting of a
sudden 'step' increase. The passage of the 99Tc plume through the Arctic Ocean
represents an excellent opportunity to utilise radiotracers in the study of Arctic
hydrography, at a time of renewed interest in relation to climate change and the
transport of pollutants.
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