Spatial Distribution of Soil Contamination by
137Cs and 239,240Pu in the Village of Dolon
Near the Semiplatinsknuclear Test Site : New
Information on Traces of The Radioactive Plume
From the 29 August 1946 Nuclear Test
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The village of Dolon located about 60 km northeast from
the border of the Semipalatinsk Nuclear Test Site in
Kazakhstan is one of the most affected inhabited
settlements as a result of nuclear tests by the former USSR.
Radioactive contamination in Dolon was mainly caused by
the first USSR nuclear test on 29 August 1949. As part of
the efforts to reconstruct the radiation dose in Dolon, e
and ****°Pu in soil samples collected from 26 locations in
the vicinity of and within the village were measured to
determine the width and position of the center-axis of the
radioactive plume that passed over the village from the 29
August 1949 nuclear test. Measured soil inventories of
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from the supposed center-axis of the plume. A clear shape
similar to a Gaussian function was observed in their spatial
distributions with each maximum around a center-axis.

Pu were plotted as a function of the distance

It was suggested that the plume width that contaminated

Dolon was at most 10 km and the real center-axis of
the radioactive plume passed 0.7-0.9 km north of the

supposed centerline. A peak-like shape
with the maximum near the center-axis
was also observed in the spatial
distribution of the ****°Pu/"*'Cs activity
ratio, which may reflect the fractionation
239,240 d ¥'Cs during
the deposition process. These results
support the results reported recently by
Stepanenko et al.(2006). The data
obtained here will

effect between Pu an

provide useful
information on the efforts
to estimate radiation dose in Dolon as

reliably as possible.

Fig.1 Sampling points of soil in Dolon

Villace
12000 r T T T s s, e, s e
L Center-axis 10 & 137Cs.Geo. mean (BG-corrected)
— - | Csfitting -0.9km 2.3 km ® 239,240p,;.Geo. mean
NE 10000 i Pufitting -0.7km 2.0 kin ol e 137Cs-Gaussian fitting
B' | * o 239,240y, Gaussian fitting
o L
§ 8000 r . |
£ A '
8. BO00 o imirmecsismssirmsimsrin Bl W ;,9\1"; i -
b 2 3 o
8 . 4 X -
= L ; ! Y ]
B 4000 e TR . -
[*] " % 1
b -
= £y B
g 3 \;t\m. ]
g 2000 r Y -]
oo ]
0 : . L P
-2 0 2 4 6 8

Distance from the supposed cloud centeline (km)
Fig.2 Spatial distributions of geometric means for
BG-corrected °’Cs and *****°Pu inventories in soil
samples from 19 locations along the line perpendicularly
crossing the supposed centerline.
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