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In 1994-1995 two joint Japanese-Korean-Russian scientific expeditions were carried out in the
NW Pacific, Sea of Japan/EastSea and the Okhotsk Sea. The aim was to assess the contamination of
anthropogenic radionuclides as a result of radioactive waste dumping carried out during the last 3
decades in these seas. A total of 450 TBq of liquid waste and 265 TBq of solid waste has been disposed
of, mainly by the former Soviet Union and the Russian Federation [1] and to a lesser extent by Japan
and the Republic of Korea. In addition one area in the Okhotsk Sea where a '"Sr source of 13 PBq was
accidentally lost [1] was investigated.

Sampling of seabed sediments (and large volume sea water, reported in a separate publication)
was carried out at 14 sites within the dumping areas, 2 sites in the area of the ^Sr source and 6 sites
elsewhere in the seas, the last to reflect background conditions (Fig. 1). A detailed description of
sampling sites and the results obtained is given in the joint reports [3,4]. A modified Petersen grab
sampler (surface area 0.25 m2, sampling depth 10-15 cm) was employed for sampling. The samples
were split into two layers, 0-3 cm and 3-10 cm depth on average. For the radiometric analysis,
laboratories from Japan, Korea, Russia and IAEA-MEL each performed y(HPGe)- and radiochemistry
and a-spectrometric analysis on all samples. In addition, sediment cores were collected at 3 stations
(R1-R3), using a box corer (Ocean Instrument, Inc.), yielding cores down to 50 cm depth for
characterization of downcore radioactivity distributions and inventories. Analyses were performed at
laboratories in Korea and at IAEA-MEL.
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Fig. 1. Radioactive waste inventories and sampling sites.

The radionuclide inventories, derived from the grab sediment analysis, are shown in Fig. 2. The
spatial variations in ""Sr, l37Cs, 239240Pu and 24lAm inventories are large, almost 3 orders of magnitude
with 137Cs predominating. Such large variations are to be expected, primarily due to large differences
in water depth, but also due to differences in latitude, load of suspended matter and sediment mixing
properties and in some instances (e.g. station J3) due to strong water currents. For l37Cs a strong
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correlation with water depths was found. The inventories of ^Sr and 137Cs, except for the very shallow
waters, are only marginal compared to water column inventories found in the studied areas [2, 3],
which is expected for such radionuclides showing conservative behaviour in the water. However, the
239 240Pu and 24lAm inventories constitute a major part of the total inventories (up to 60%). Compared to
expected global fall-out deposition densities, the total "'Sr and 137Cs inventories are in good agreement,
whereas those for 239-240Pu and 24lAm show a surplus [2,3]. However, this is consistent with previous
observations in the Pacific Ocean, possibly due to additional input from close-in fall-out transported
from the Central Pacific Ocean.

In general, the sediment inventories from the sites in the dumping areas do not differ
significantly from the corresponding background sites. The analysis of 238Pu/239240Pu activity ratios
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Fig. 2. Radionuclide inventories in sediment sampled durir
the 1994-1995 joint Japanese-Korean-Russian
cruises in the Far Eastern seas.
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Fig. 3. Radionuclide activity profiles in a sediment core
from the central basin of the Okhotsk Sea

shows values typical of global fall-out delivery for all sites.
The activity profiles of '"Sr, l37Cs, 239240Pu and unsupported 210Pb from station R3 are shown in

Fig. 3. It displays profiles typical of deep sea areas in the Far Eastern seas [4]. By assuming a steady
state CRS model, a apparent sedimentation rate of 34 mg cm"2 y"1 was obtained, which agrees fairly
well with data from the basins of the Sea of Japan/East Sea [4]. For the shallow stations, Rl and R2,
the corresponding rates are about 210 and 115 mg cm"2y"', which is in accord with observations on
shelf areas [4]. However, the profile of l37Cs (and ^Sr, 23924OPu) does not match the input records of
global fall-out, possibly due to bioturbation, and post-depositional diffusion and migration of the
radionuclides.
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