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Abstract: '"’Cs was investigated in river bottom sediments located in South-Han River basin and it was
compared with international case studies to estimate the concentration level of *’Cs in river sediment of Korea.
The obtained values of '’Cs which was analyzed by gamma-ray spectrometry were in the range of <MDA~
3.80 + 0.14 Bg/kg-dry and similar to the '*’Cs activities in soil of Korea. According to international case studies,
¥Cs activities were between 3.7 to 15,396 Bqg/kg-dry, when pollutants such as nuclear power plant accidents
and radiation leaks were present near the rivers. The '*’Cs activities showed a variety of distribution depending
on the country, when pollution occurs and survey time. Also, '*'Cs activities of river sediments without pollution
sources were mostly less than 10 Bg/kg-dry in other countries. It was comparable with the obtained '*’Cs
activities in this study. The obtained values provide useful information on the background concentration of '*’Cs

in river sediment and will be able to use a basis for determining contamination of '’Cs in the river.
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Fig. 1. Sampling points for '*’Cs measurement in sediment of South-Han River basin.
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Fig. 2. Analysis procedure for '*’Cs measurement by gamma-ray spectrometry.
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Table 1. Analysis results of *’Cs with standard reference
material (NIST 4350B)

Certified Activity

Measured Activity

Fig. 3. The change of MDA values with measuring time (Bake-dry) (Bake-dry)
o using sedigment samples (S1, S2). ® 29.0+1.8 30.4+1.3
Table 2. The activities of '*’Cs in sediment samples of South-Han River basin
Sampling point Location Sampling date 37Cs(Bg/kg-dry)
1 WonlJu main stream 2015-04-28 0.55+0.08
2 Seom River main stream 2015-05-28 0.96+0.13
3 Cheongmi Stream tributary 2015-05-29 <0.07
4 Gangcheon U main stream 2015-05-19 3.80+0.14
5 Gangcheon main stream 2015-05-19 1.36+0.13
6 Gangcheon D main stream 2015-05-20 <0.09
7 Geumdang Stream tributary 2015-05-29 <0.13
8 Daeshin U main stream 2015-05-20 0.49+0.10
9 Daeshin main stream 2015-05-20 0.83+0.14
10 Daeshin D main stream 2015-05-21 1.02+0.14
11 Bokha Stream tributary 2015-05-29 <0.09
12 Ipo U main stream 2015-05-21 1.97+0.11
13 Ipo main stream 2015-05-21 1.93+0.16
14 Ipo D main stream 2015-05-19 0.70+0.12
15 Heuck Stream main stream 2015-05-28 <0.07
16 Gang-sang main stream 2015-05-12 1.57+0.18

% <MDA(Minimum detectable activity), less than MDA, which value is indicated in each case.
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SolA = AFE HolAR, HAE F VCs WAkE EAshE VCse FE B F2E F A Al E
FEE B0 580 BAgle]l Aol He} JAR F ARE 5O o fYuAY HHow 47
T RIS Hole Aoy AL S E ) FUE Bdo] o] FEYA A FAE o] HAE
Table 3. Comparison of "*’Cs concentrations (Bg/kg-dry) in river sediment with other areas of the world
Sampling location, date Sample type 37Cs(Bg/kg-dry) Reference

Po river delta, Itary, 1987-1989 sediment 3.7-285(range) M. Frignani et al. (2004)
Dudvah river, Slovak republic, 2005 sediment 2182+111(mean) F. Durec et al. (2008)
Mill creek tributary, Australia, 2014 sediment 1.2-3.3(range) B. S. Smith et al. (2016)

stream bank 0.4+0.3(mean) E. Gourdin et al. (2014)
Houay pano and Houay xon streams, Laos, 2012 gullies 0.4+0.3(mean)

surface soil 2.240.9(mean)
Tejo river, Portugal, 2001-2009 sediment 0.3-12.9(range) M. J. Madruga et al. (2014)
Tom and Ob river, Russia, 2008 sediment 5.8-62(range) A. L. Nikitin et al. (2012)
Lake Nasser, Egypt, 2000 sediment 2.3+0.3(mean) A. E. Khater et al. (2005)
Karnaphuli river, Bangladesh, 1997 sediment 2.240.45(mean) M. 1. Chowdhury et al. (1999)
Shango river, Bangladesh, 1997 sediment 2.1£0.5(mean)
Rhone, France, 1991 sediment 74+1(mean) S. Charmasson et al. (1998)

Ohta, Japan, 2011

Niida, Japan, 2011

Mizunashi, Japan, 2011

Mano, Japan, 2011

Urugali, Japan, 2011

Kami-mano, Japan, 2011
Dainichi, Japan, 2011

Verminis stream, Lithuania, 1998
Duburiai stream, Lithuania, 1998
Juodupis stream, Lithuania, 1998
Greisupis stream, Lithuania, 1998
Fotada, Greece, 1998

Keramidi, Greece, 1998

Larissa, Greece, 1998

Sugar dam, Greece, 1998

Itea, Greece, 1998

Pyrgetos, Greece, 1998
Titarisios, Greece, 1998
Kalentzis, Greece, 1998
Enipeas, Greece, 1998

Fotada, Greece, 2000

Keramidi, Greece, 2000

Larissa, Greece, 2000

Sugar dam, Greece, 2000

Itea, Greece, 2000

Pyrgetos, Greece, 2000
Titarisios, Greece, 2000
Kalentzis, Greece, 2000
Enipeas, Greece, 2000

This study, Korea, 2015

bottom sand
bottom sand
bottom sand
bottom sand
bottom sand
bottom sand
bottom sand
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment

76-15396(range)
145-7547(range)
1532-6654(range)
105-1165(range)
2573-3714(range)
1232-1255(range)
606-800(range)
12.2+1.3
40.3+2.0
115£10.4
3.9+0.7
91.243.0
99.14£3.3
75.2+2.6
64.6+2.3
49.1+1.8
30.3+1.2
27.2+1.0
79.1£2.7
89.3+3.0
38.2+1.4
33.7+1.2
35.1+1.3
23.5+0.9
18.7+0.8
14.4+0.6
10.1£0.6
35.3+1.3
37.4+1.3
< MDA-3.80+0.14

T. Kajimoto et al. (2013)

G. Mackeviciené et al. (2002)

T. Sawidis et al. (2011)

This study

¥ <MDA(Minimum detectable activity), less than MDA, which value is indicated in each case.
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