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Abstract: A survey of the artificial radionuclides in rivers and lakes was conducted to investigate their levels
in surface water. Water samples were collected at 60 points and analyzed by gamma-ray spectrometry with
a measurement time of 10,000 seconds for '**Cs, '*’Cs, and "*'I. The obained values were lower than MDA
for all points, except one point for 3'I that was 0.533+0.058 Bg/L. "*'I is known as a radioactive material
that occurs frequently in sewage treatment plants. Because it is often used for medical treatments and subject
to spreading into the environment due to the excretion from the patients. For the point where "*'T was detected,
we conducted additional investigation on the upstream river point and the effluent points of nearby sewage
treatment plant to find the source of *'I. '*'I was not detected at the upstream points of one of the upstream
sewage treatment plants but found at the downstream points with the level being 0.257£0.034 to 0.799+

0.051 Bg/L, proving the sewage treatment plant was the '3'Isource.
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Fig. 1. National environmental radioactivity monitoring networks for rivers and lakes.
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Table 1. Nuclear properties of target radionuclide

Radionuclide ~ Half-life Energy(keV)  Yield(%)
B4Cs 2 years 604.72 97.62
795.86 85.53
569.33 15.38
801.95 8.69
563.25 8.35
137Cs 30 years 661.66 85.1
151 8 days 364.49 81.7
636.99 7.17
284.30 6.14
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3. Comparison of the standard MDA with the measured MDA (a) '**Cs and '*’Cs, (b) 'L
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Table 2. Results of investigation on radioactivity levels of 134¢Cs, ¥7Cs and ™'I in the 60

381

sampling points

Sampling Sampling Concentration (Bg/L) Sampling Sampling Concentration (Bg/L)
point date 1340 1370 131 point date 1340 1370 131y
A 2014/09/15 <0.13 <021  <0.15 A 2014/10/06 <012 <0.15  <0.075
B 2014/09/15 <0.042 <0.12 <0.051 B 2014/10/06 <0.17 <0.15 <0.23
C  2014/09115 <0.17 <0.13  <0.13 C  2014/10/06 <0.17 <0.19 <0.21
D 2014/09/16 <0.12 <0.12  <0.12 D 2014/10/06 <0.053 <0.10 <0.13
E  201409/16 <020 <0.14 <0.12 E  2014/10/07 <0.13 <0.15 <0.22
F  2014/09/16 <0.17 <0.15 <0.11 F  2014/10/07 <0.065 <0.16 <0.12
G 2014/09/17 <0.18 <027 <025 G 2014/10/08 <0.18 <0.15 <021
Han H  2014/09/17 <0.083 <0.13 <0.14 Geum H 2014/10/08 <0.090 <0.084 <0.11
river 1 2014/09/17 <0.17 <0.13 <0.14  river I 2014/10/10  <0.19 <0.15 0.533+0.058
J o 2014/0918  <0.12  <0.18  <0.17 I 2014/10/13 <016 <0.14 <0.16
K 2014/09/18 <0.078 <0.051  <0.11 K 2014/10/13 <0.065 <0.14 <0.11
L 201409/18 <017 <0.15 <0.17 L 2014/10/13 <0.14 <0.13 <0.19
M 2014/09/19  <0.11  <0.14 <0.085 M 2014/10/07 <0.13 <0.15 <0.22
N 2014009/19 <021 <014  <0.15
O 2014/09/19 <0.053 <0.070 <0.068
P 2014/009/19 <021 <0.14  <0.15
A 2014/0924 <0.069 <0.080  <0.13 A 2014/1020 <0.18 <0.17 <0.14
B 2014/0924  <0.13 <023 <0.18 B 2014/10/21 <0.15 <023  <0.080
C  2014/0924 <0.18 <024 <0.13 C  2014/1021 <0.15 <0.13 <0.14
D 2014/0924 <021 <0.13  <0.13 D 2014/10/21 <0.048 <0.058 <0.13
E 201400925 <0.11 <0.11 <0.061 E  2014/1024 <0.14 <0.098 <0.20
F  2014/0925 <0.16 <0.18 <0.12 F  2014/1024 <0.080 <0.058 <0.13
G 2014/0925 <0.10 <0.13  <0.10 G 2014/1024 <0.15 <0.19 <021
Nak-dong H 201400926  <0.13 <0.088 <0.051 T°"& H 20141022 <016 <023 <0.11
river I 201400926  <0.13 <0.16  <0.20 r?jzr I 2014/10/22 <0.088 <0.065  <0.097
J2014/0926  <0.12  <0.13  <0.11 J 2014/1020 <0.16 <0.10  <0.099
K 2014/0929 <0.14 <0.17 <0.20 K 2014/1020 <0.062 <0.12  <0.043
L 201400929 <0.080 <0.065 <0.13 L 2014/1023 <0.053 <0.11  <0.071
M 201400929 <016 <0.13 <0.17 M 2014/10/23 <0.086 <0.098 <0.19
N 201400930 <0.19 <014 <0.14 N 2014/1023 <0.19 <0.12 <0.22
O 2014/09/30 <0.062 <0.070 <0.079 O 2014/1020 <0.062 <0.12  <0.043
P 201400930 <012 <0.18  <0.I8

3 <MDA(Minimum Detectable Activity), lower than MDA, which value is indicated in each case.
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Table 3. 3*Cs, ¥’Cs and "'I activity concentrations in water from a number of rivers around the world

River 134Cs(Bq/L) 137Cs(Bq/L) BI(Bq/L) Location, date
Potomac?' 0.076-6.07 U.S.A., 2010
Watarasegawa® 1.6-1.8 1.522 1.4-24 Japan, 2011
Edogawa <0.5 <0.5 22
Abukuma® 0.031-0.091 0.041-0.120 Japan, 2011
Uta 0.03 0.037
Niida 0.149 0.189
Natsui 0.022 0.028
Same 0.009 0.011
Tone 0.007 0.008
Karasu 0.009 0.011
Watarase 0.011 0.013
Akagi-Ohnuma 0.014 0.014
main stream of Abukuma®’® 0.013-0.099 0.018-0.170 Japan, 2012
branches of Abukuma 0.012-0.103 0.032-0.274
Tejo’® <0.35 0.56(mean) Portugal, 2001-2005
Seine’’ 0.0004-0.0119 France, 2003
Ebro’ 0.0003-0.022 0.00062-0.035 Spain, 1991-1993
This study <MDA <MDA 0.533£0.058 Korea, 2014

% <MDA (Minimum Detectable Activity), lower than MDA, which value is indicated in each case.

Guem river

A Sewage treatment plant
z @ Detection of 1]
h ©  Non-Detection

Fig. 4. Additional sampling points to investigate potential sources of "' detected at the point 1.

0.0003~0.022 Bg/LZ ZAIE 1 oH, FCsE HEHA
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u] =+ Potomac’d2] 1 FEE 0.076~6.07 Bg/LZ tha
2 e 2o, ol dEgHdsy Aol U
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Table 4. Activity concentrations of *'T for additional sampling

points
Sampling point #  Sampling date Bl(Bg/L)
1 2014/11/24 0.799+0.051
2 2014/11/24 0.795+0.044
3 2014/11/24 0.228+0.031
4 2014/11/24 0.288+0.041
5(I) 2014/11/24 0.257£0.034
6 2014/11/24 <0.062
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