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TEe dynamics of radiocesium in the hydrosphere ecosystem of Lake Onuma on Mt.
Akagi
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To elucidate the dynamics of Cs-137 in the ecosystem of Lake Onuma after
nuclear power plant accident, the environment (surrounding soil, lake sediment, lake water) and the
creatures (aquatic plant, plankton fish) were investigated.

By speciation analysis, the chemical forms of Cs-137 in fish almost occupied ease-elution form. And

the trends were opposite to those in soil and sediment. The obtained distribution coefficients of

Cs-137 between sediment and water were in the order of 10A 5. The estimated concentration

coefficients of plankton and fish were in that of 10A 1 - 10A 2 and 10A 3, respectively. An increase
in the dissolved Cs-137 concentration towards the bottom layer than thermocline depth was observed

at stagnation periods. The particulate and dissolved Cs-137 concentrations in the vertical profile

during circulation periods did not register significant differences. After the behavior of Cs-137 in
fish was modeled, the effective ecological half-life of Cs-137 was determined.



2011 3
1
200 km
8
(500 Bg/kg) 640 Bg/kg
Cs-134 Cs-137
2012 6
2
2
2012 4
100 Bg/kg 2013 10
50
1.4 Bg/kg
6
Bg/kg
Bg/kg

0.1 Bg/L

Cs-137

1/10

170

Cs-137

2.3

Cs-137



1
2011 8
AVP
1m
4,000 rpm
15
2 us
S-60
10
cm 0 5cm
Ge
Pb-210
3
2
5 8
10 11
2
Om 8m 15 m
0.45 pm
Ge
1CP-MS
Cs-133
AMP

15 20 L pH

1.0 1.6

20 AMP
1
AMP
4
3
Tessier 5
5 (
)
Cs-137 1
(F1)
Cs-137 F2
Cs-137 F3
Cs-137 F4
Cs-137 F5
F3 5
F1 F2
Cs-137 (F3 5)
1
4
14 m
10
3 cm
2
0.45 pm
Cs-137
Cs-137
Ge 2
0.5¢
1.0g 1.5¢ 10 L
Cs-137
0.70 pm
Cs-137
Cs-137 AMP
Ge
5
120 +
181+ 18 g
Cs-137 202.5 Bg/kg 7
Cs
2 8 7
6
Cs-137 Ge



1
Cs-137 150
550
1600
1
Cs-137 2
228 (0.62 )
Cs-137 11,021
30.14
2.3
1
1
866 2.46
1000 3
F
P
¥
=100 o
a3
E’ !
g ]
10 T T T |
0 500 1000 1500 2000
WNEIASEMNERBHA)
1 Cs-137
200 600
50 100
Cs-137
2
10000
il o HMIS ok
% ] A BWTSLaR
7
w IOOO_E
= 7
a
?a 1005
¢ 3
10
0 500 1000 1500 2000
0NEIR5EM0EABRB)
2 Cs-137

Cs-137

Pb-210
0.45 cm/y

Cs-137

Cs-137
Cs-137

Cs-137

9

Cs-137
0.003 Bg/L)

Cs-137

2011 11 2013

2014 11

Cs-137

2.0
18
1.6
14
12 .
1.0 .
08 e ® LX)

L ]
0.6 oes®
04
0.2

GBq

13 m

Cs-137

10

Cs-137

(<

1CP-MS

6

0.0

2011/2/26
2011/914
2012/4/1
2013/5/6

2012/10/18
2013/11/22

2014/6/10
2014/12/27

(o]
i
[y
w
-~

Cs-137

2015/7/15

2016/1/31
2016/8/18
2017/3/6

FS

Cs-137



40% 80%

100%
Cs-137
Cs-137
SS
ICP-MS
4,282 mg/kg 47 mg/kg
SS
4
K
Cw — Cw,
P [ /ss]
4 Cw
Ky:
C.: Cs-137
Col Cs-137
C,: Cs-137
SS: kg/L
Kq

Cs-137 Cs Cs-137 C,

Cuo 0

0.7x 10° ©
K
4
6 x103

m R m R

Ky

0.5¢g

B e
1R
<

1.5¢g

4 (Cs-137

280+ 28 g

Cs-137
54 74 Bg/kg 71

87 Bg/kg
391+ 10 g
Cs-137
12 16 Bg/kg
246+ 30¢g

63 76 Bg/kg

40 46 Bg/kg

Cs-137
28 39 Bg/kg

Cs-137 97

1) (2015)

http://radioactivitynsrgojp/ja/list/19
1/list-1html

2) (2013)
( )y 25
57B-1201
3) (2000)
13:39-41

4) M. Aoyama et al.(2000)Appl. Radiat.
Isot. 53:159-162

5) A. Tessier et al.(1979) Anal. Chem.
51:844-851

6) (2015)Proceedings of the 15th
Workshop on Environmental
Radioactivity:187-193

10




(2017)

66(3):195-200

M. Mori, K. Tsunoda, K. Suzuki, Y. Yuasa,
T. Kuge, H. Tanaka, H. Arai, S. Watanabe,
S. Nohara, Y. Minai, Y. Okada, S. Nagao
et al_(2017)Fractionation of
radiocesium in soil, sediments, and
aquatic organisms in Lake Onuma of Mt.
Akagi, Gunma Prefecture using
sequential extraction.

Science of the Total Environment.

.575:1247-1254

C )
(2016)
82(5):774- 776
31
2017 3 29

18
2017 3 15

18

2017 3 15

M. Mori (Invited) Fractionation of
radioactive cesium in soils, sediments,
and aquatic organisms in Lake Onuma
using sequential extraction, Proposal
of NES Colloquia, November 24,2016, Paul
Scherrer Institute (Villigen
Switzerland)

@
KUGE, Toshihiro

20450380

@
TSUNODA, Kinichi

30175468
MORI, Masanobu

70400786

®

*

26

NOHARA, Seiichi

60180767

OKADA, Yukiko
60287860

MINAL, Yoshitaka
10157563

SUZUKI, Kyuma

80450386

YUASA, Yumi

40650916

NAGAO, Seiya

20343014

ARAI, Hajime

60450384

WATANABE, Shun

30739024

TANAKA, Hideki

50450383

YOKODUKA, Tetsuya

40605482



