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Synopsis

Most of radioactive material released from Abukuma River Basin, one of the largest
stream near the contaminated zone of Fukushima, flowing most of the contaminated
plane zone then flow into the Pacific Ocean, are in the suspended particulate form, being
estimated more than 90 % in the upper stream and 70 % near the river mouth. Most of
radionuclides in particulate form are still trapped bottom sediment in the middle of the
basin, however we find that significant amount are released during the heavy
precipitation event. We also found that, at hydrological extremes the total loading
increase more than 1000 times higher than the normal stream condition. The total flux of
radiocesium into the Pacificic Ocean estimated at the Iwanuma Station from 10 August
2011 to 10 May 2012 become 9.11 Terabecquerel during 274 days for '*’Cs, and 6.81
Terabecquerel during 274 days for **Cs.
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Table 1

Abukuma River Basin

Suspended Sediment Concentration and associated Radiocaesium Concentration in downstream of

Location

Installed
04JUL2011

Collection
date

Suspended
sediment

quantity (g)

Cs—137

Cs—-134

kBa/kg

+Deviation

kBa/kg

+Deviation

Abukuma
downstream,
Iwanuma

H23/7/12

0.40

35

3.2

25

2.7

Abukuma
downstream,
Iwanuma

H23/7/19

3.00

42

38

Abukuma
downstream,
Iwanuma

H23/7/26

6. 40

35

31

Abukuma
downstream,
Iwanuma

H23/8/10

0. 80

25

18

Abukuma
downstream,
Iwanuma

H23/8/17

0.70

50

40

Abukuma
downstream,
Iwanuma

H23/8/25

0.04

18

22

Abukuma
downstream,
Iwanuma

H23/8/31

0.08

22

19

Abukuma
downstream,
Iwanuma

H23/9/10

27

23

Abukuma
downstream,
Iwanuma

H23/9/117

0.12

31

26

Abukuma
downstream,
Iwanuma

Long period of
continuous
deployment

Abukuma
downstream,
Iwanuma

H23/12/9

29.00

11

Abukuma
downstream,
Iwanuma

H23/12/21

0.88

6.4

Abukuma
downstream,
Iwanuma

H24/1/13

4.1

Abukuma
downstream,
Iwanuma

H24/1/27

7.4

Abukuma
downstream,
Iwanuma

H24/2/10

8.5

Abukuma
downstream,
Iwanuma

H24/2/20

8.3

Abukuma
downstream,
Iwanuma

H24/2/27

3.8

Abukuma
downstream,
Iwanuma

H24/3/21

0.092

15

7.6

Abukuma
downstream,
Iwanuma

H24/3/30

0. 048

25

12
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Figure 3 Linear regression equation for turbidity and flow rate at the time of high water in Abukuma River
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Table 2 (a) Discharge and Suspended Sediment Yield during observation
T FREX AR FER 2 (kg) WRHE (L)
KB 2011/6/21 12:00 - 2012/5/10 12:00 754,000 11,300,000,000
aOXNER®@ 2011/6/21 12:00 - 2012/5/10 12:00 1,850,000 21,100,000,000
OXJINF RSB 2011/6/21 12:00 - 2012/5/10 12:00 14,300,000 50,000,000,000
OKXNT R 2011/6/21 12:00 - 2012/5/10 12:00 10,800,000 83,900,000,000
el 2 B R R R 2011/8/10 12:00 - 2012/5/10 12:00 562,000,000 3,380,000,000,000
MR IE T e 2011/8/10 12:00 - 2012/5/10 12:00 452,000,000 5,030,000,000,000
FIRIRTREE 2011/9/19 0:00 -2011/9/27 0:00 288, 000, 000 760, 000, 000, 000




Table 2 (b)

Flux of Particulate Radiocaesium via Suspended Sediment

FiER) (SS) xR Cs-134 Cs-137
157 REARA (x 10%) Bq (x 10°%) Bg
KEENI@D 2011/6/21 12:00 - 2012/5/10 12:00 26.2 30.5
ORI EFR@ 2011/6/21 12:00 - 2012/5/10 12:00 32.7 40.1
AX)IHRD 2011/6/21 12:00 - 2011/8/30 12:00 109 143
AOXITHR® 2011/6/21 12:00 - 2011/8/30 12:00 187 214
FIERBRARARZ  2011/8/10 12:00 - 2012/5/10 12:00 6,250 8,500
MIEPRTamaE | 2011/8/10 12:00 - 2012/5/10 12:00 6,860 9,200
MEMETHRAZ | 2011/9/19 0:00 - 2011/9/27 0:00 4,850 5,950
Table 2(c)  Flux of Dissolved Radiocaesium via Water
K D#iEE Cs-134 Cs-137
BT R (x 10%) Bq (x 10%) Bq
KEN@ 2011/6/21 12:00 - 2012/5/10 12:00 1.24 1.47
AKX LER®D 2011/6/21 12:00 - 2012/5/10 12:00 2.33 2.75
AOXIHRD 2011/6/21 12:00 - 2011/8/30 12:00 5.47 6.46
OXJITR® 2011/6/21 12:00 - 2011/8/30 12:00 9.23 10.91
Bﬂﬁfﬁ?qﬂiﬁ{ﬁ% 2011/8/10 12:00 - 2012/5/10 12:00 743 810
MIEPRTamaE | 2011/8/10 12:00 - 2012/5/10 12:00 1,107 1,210
FIRRTREZ 2011/9/19 0:00 - 2011/9/27 0:00 327 372
Table 2(d)  Flux of Radiocaesium (Dissolved + Particulate)
R (SS+K) BiE 2 Cs-134 Cs-137
157 REEARA (x 10%) Bq (x 10°) Bq
KEN@ 2011/6/21 12:00 - 2012/5/10 12:00 27.4 32.0
AKX LE#R®D 2011/6/21 12:00 - 2012/5/10 12:00 35.0 42.9
AOXJIHRD 2011/6/21 12:00 - 2011/8/30 12:00 115 149
AKRNTHRD 2011/6/21 12:00 - 2011/8/30 12:00 196 225
BRI BRERARZR  2011/8/10 12:00 - 2012/5/10 12:00 7,000 9,300
FMIEPR T a3 | 2011/8/10 12:00 - 2012/5/10 12:00 7,960 10,400
FIEMETHRAZ | 2011/9/19 0:00 - 2011/9/27 0:00 5,180 6,320

Table 2 (e) Daily Flux of Particulate Radiocaesium via Suspended Sediment

FER (SS) HWiEE Cs-134 Cs-137
157 REEARA (x 10%) Bq (x 10°) Bq
KB 2011/6/21 12:00 - 2012/5/10 12:00 0.0807 0.0943
aOXINLERD 2011/6/21 12:00 - 2012/5/10 12:00 0.101 0.124
AXINFHE® 2011/6/21 12:00 - 2012/5/10 12:00 0.338 0.441
AXINTHR® 2011/6/21 12:00 - 2012/5/10 12:00 0.578 0.660
Fel ECBR R K R 2011/8/10 12:00 - 2012/5/10 12:00 22.8 31.0
=t M8 b "R

%EWR—F’”LE'” 2011/8/10 12:00 - 2012/5/10 12:00 25.1 33.6
PR PR T 53 2011/9/19 0:00 - 2011/9/27 606 743

0:00(T15)
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Table 2(f)  Daily Flux of Dissolved Radiocaesium via River Water

Kb DEEE Cs-134 Cs-137
157 REARA (x 10%) Bq (x 10°%) Bg
KEIND 2011/6/21 12:00 - 2012/5/10 12:00 0.0038 0.0045
OXIEFHFD 2011/6/21 12:00 - 2012/5/10 12:00 0.0072 0.0085
OXNFHED 2011/6/21 12:00 - 2012/5/10 12:00 0.0169 0.0199
OXNTHED 2011/6/21 12:00 - 2012/5/10 12:00 0.0258 0.0337
Fa B PR R R AR 2 2011/8/10 12:00 - 2012/5/10 12:00 2.71 2.96
Taul |G N
gm’ﬁ”m'g 2011/8/10 12:00 - 2012/5/10 12:00 4.04 4.41
e e s s 2011/9/19 0:00 - 2011/9/27
Table 2(g)  Daily Flux of Total Radiocaesium
FHERY (SS) MiES Cs-134 Cs-137
157 R EARA (x 10%) Bq (x 10°%) Bg
KEIND 2011/6/21 12:00 - 2012/5/10 12:00 0.0846 0.10
OXIEFE® 2011/6/21 12:00 - 2012/5/10 12:00 0.108 0.132
OXNFHED 2011/6/21 12:00 - 2012/5/10 12:00 0.355 0.461
OXINTHRD 2011/6/21 12:00 - 2012/5/10 12:00 0.606 0.694
F B PR R AR 2 2011/8/10 12:00 - 2012/5/10 12:00 25.5 33.9
Taul |G N
gm’ﬁ”m'g 2011/8/10 12:00 - 2012/5/10 12:00 29.1 38.0
e e s s s 2011/9/19 0:00 - 2011/9/27
BEIEtBR—F/}lLEIE 0:00(T15) 648 790

Table 3 Contribution ratio in Each Observation Point
Contribution ratio (%) = radioactive cesium transport volume from suspended sediment / total radioactive
p p
cesium transport volume (water + suspended sediment) (%)]

kX9 5 R R O E#kZE TFlax Ratio)
1B IR ER AR Cs-134 (%) Cs-137 (%)
KEN@D 2011/6/21 12:00 - 2012/5/10 12:00 95.5 95.4
OXNLER®D 2011/6/21 12:00 - 2012/5/10 12:00 93.4 93.6
OXNBHED 2011/6/21 12:00 - 2012/5/10 12:00 95.3 95.7
OXNTHRD 2011/6/21 12:00 - 2012/5/10 12:00 95.3 95.2
FIEFE SRR ES® | 2011/8/10 12:00 - 2012/5/10 12:00 89.4 91.3
FIEFE T s 3® | 2011/8/10 12:00 - 2012/5/10 12:00 86.1 88.4
MERETREZ 2011/9/19 0:00 - 2011/9/27 0:00(T15) 94.0 95.3
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Figure 5 Chronological variations in turbidity (suspended matter concentration) and flow rate at the
Iwanuma site on the Abukuma River(August 10, 2011 to May 10, 2012)
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Figure 6 Monthly chronological variations in radioactive cesium transport volume (Iwanuma site)

(Horizontal axis indicates the year.month)
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