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Initial r-Cs chemical forms in the fallout

Chernobyl: insoluble fuel and Fukushima: soluble

soluble condensation particles condensation particles, but also
insoluble glassy hot particles —
“Cs balls”: 48-318 particles per g
soil; 8.5-32% of radioactivity
(Ikehara et al., 2018)

UOx matrix fuel particle

After Salbu, 1996 After Abe, Adachi et al., 2014
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Conceptual model of r-Cs retention in soils and sediments and
transformation of its chemical forms
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Fate and transport of accidentally released radionuclides in the
environment
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Radiocesium wash-off from the catchments of Fukushima

SFREIK
Annual Amount of Preci)
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Mean annual precipitation at 5 meteo-stations in
Fukushima Exclusion Zone, mm

 Haramachi | __Namie | _litate | Tsushima | Tomioka _

1380+190  1490+200 13104190 1450160 1590170

Generally, relatively high precipitation, air temperatures and steep
slopes in the region promote higher wash-off of radiocesium and
relatively fast natural attenuation.
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STORIVI TOTAL RAINFALL 4
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Extreme floods during tropical storms as a factor of
sediments redistribution and natural decontamination
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N Natural attenuatlc_)n due to _extreme
RADIOACTIVITY flood events in Fukushima

: : N\
:

N6: During several days of extreme flood in September 2015
accumulation of sediments occurred for 35-40 cm

Dose rate at h=1 m:

Before 2015.9.16 | After 2015.9.16
6 uSv/h 0,85 uSv/h
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Changes in river
hydrochemistry
from upstream

to the mouth
cause r-Cs
remobilization
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o/~  INSTITUTE OF Irrigation ponds in close proximity of FDNPP
B ENVIRONMENTAL (Konoplev et aI., 2016 Waklyama et aI., 2017)
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o/  INSTITUTE OF Dynamics of annual means of dissolved
» ENVIRONMENTAL 137 -
i R RADIOACTIVITY Cs (Bq/L) in Okuma ponds
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B Suzuuchi ® Funasawa & Inkyozaka

> R-Cs activity concentrations in ponds are much higher as
compared with rivers and dam reservoirs.

> R-Cs showed a persistent behavior in Okuma ponds: its activity
concentrations were not decreasing. 14
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Dissolved 137Cs, Bq/L
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(NSTITUTEGE Regular seasonal variations of dissolved 137Cs in
ENVIRONMENTAL

rmoioactviry . Okuma ponds: 137Cs concentrations tend to grow in
the summer and decrease in the winter.

Dynamics of dissolved 13’Cs for Suzuuchi in
2015-2017
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Sedimentation is a key natural attenuation process of 137Cs removal from
the water column to the bottom sediments

¢ There are deep reservoirs on
many Fukushima rivers at
Yokokawa Dam - Ota River,
Takanokura Dam - Mizunashi
- I River, at Ogaki Dam — Ukedo River,
Sakashita Dam — Kuma River.
% These reservoirs in Fukushima
o SN area play a role of the "traps" for
M oog'c oo the contaminated sediments.

YokokawaiDamirsy,
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Modelling of particulate r-Cs trapping in Yokokawa dam of the
Fukushima area (Zheleznyak & Kivva)

Mesh Module Particulate Concentration, 1/m*3 Mesh Module Bottom Species Concentration, 1/m”3
61.055137634277 65803.8046875
54.293455674913 58514.493055556
47.531773715549 51225.181423611
40.770091756185 43935.869791667
34.008409796821 36646.558159722
27.246727837457 29357.246527778
20.485045878092 22067.934895833
13.723363918728 14778.623263889
6.9616819593641 7489.3116319444
0.2 2000

Mesh Module Flow Velocity, m/s Mesh Module Flow Velocity, m/s
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Particulate 3’Cs concentration in water ;
column (left) and 13’Cs deposition in bottom ]
(right) of the Yokokawa reservoir during the
high flood.
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Main

messages

EEHRORE LBEBREDEHICIE, REANLGAREE
=270 7 LeXETIVELHY £T, For

remediation strategy development and decision making the
long-term wide scale monitoring program should be in place;

EEHRO-Cs I HIBCHEBYORFIELBUHOLVTVLET, &
g, RRAKBPDOr-csD LY EWREL, REARE EAIRZE#ED
BREVHLOr-csHBRBLEXZ{EET 5, Fukushima-derived r-
Cs is strongly bound by soil and sediment particles. This
promotes faster scavenging of r-Cs in surface waters and
prevailing transport of r-Cs on suspended material with surface
runoff and river flow;

BEDILHLAWRIEXEICE TSRS VEKE, R,
SEREEBAEES YV LDFELWEWRL EBFRSNE

OB ARALBRBREZIRET S, Relatively high precipitation,
air temperature and steep slopes in Fukushima Exclusion Zone
promote significant wash-off of radiocesium and natural
attenuation of contaminated catchments;

BEFOEIELEKIE, BRI R TOBRIEEFRD
DRI LBECHFLELZEH-OLEFT, Extreme flood

events during typhoons result in fast and efficient self-
purification of radioactive contamination in Fukushima
Exclusion Zone.
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Thank you very much for your attention!

http://www.ier.fukushima-u.ac.jp/
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