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Reduction of radioactivity on land
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Reduction of radioactivity and shrink
the Evacation zone

At the TEPCO Fukushima Daiichi Nuclear Power Plant, hit by the
earthquake and tsunami, nuclear fuel in high temperature could not
be cooled down, destroyed the nuclear reactor and released a large
amount of radioactive materials. They were gaseous, or attached
with fine particles in the air'", or in grains with a size of 1/1000 to
a fraction of a millimeter™.

The amount of radioactive materials declined due to physical decay,
decontamination, and the “rinse” effect by wind and rain. The area

designated as an evacuation zone became smaller.
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Cesium strongly bonds with soil
particles

Some agriculture products in Fukushima suffered shipping
suspension due to the radioactive contamination. As other
radioactive materials with a short half-life disappear, '¥’Cs with a
half-life of 30 years continues to remain. Recent research has
revealed that most of the radioactive cesium is strongly captured by
soil particles and only a part of the cesium is transferred to plants.

Plus, additional using f i ilization has

drastically suppressed the transference level to plants.
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The distribution of radioactive materials spread in the eastern part of Japan has
been drastically changing during the seven years.
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Temporal change of the air dose rate
Averaged temporal change of reduction in air dose rate (1 m
above ground level) within 80 km from Fukushima Daiichi Nuclear

Power Plant™
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Changes in air dose rates and
designation of evacuation zone

Thisis the averaged air dose rate per 1 km
square, of 1 m above ground level, within 80
km from Fukushima Daiichi Nuclear Power
Plant”. The evacuation zone s indicated with

aredline.
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Transfer factor of cesium in soil to agricultural products™”

[Transfer Factorl=[Amount of 'Cs per kg of product]+[Amount of “Cs per kg of soil]

Products with higher values have stronger power to absorb cesium
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Structure of Soil Particles Capturing
Cesium’®

Soil in Fukushima is often rich in many minerals from
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mica. Most of the cesium on the ground s strongly
bonded with soil particles by ‘frayed edge” -

weathered layers of mica particle.
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Reduction of radioactive contamination by potassium fertilization™

The more potassium is supplied as a fertilzer, the less the cesium is transported to rice.
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Lessening of concentration in the sea
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Artificial radioactivity material that
existed before the Fukushima
nuclear disaster

Artificial radioactive materials emerged in the 1940s when humans
started using nuclear power. Due to nuclear tests in the
atmosphere, a large amount of artificial radioactive material spread
to the oceans around the world mainly, in the North Pacific Ocean.
Radioactive material from the Fukushima accident were then
added, dissolved in seawater, precipitated on the ocean floor, and

further incorporated into marine organisms.
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Spread and diluted radioactivity in
the North Pacific Ocean

After the accident, a sharp rise in radioactivity concentration was
observed from seawater off Fukushima. This was caused by the
radioactive material transported by the wind, or released directly
and contaminated the water.

As the release amount began to be suppressed, the concentration
of radioactivity in the waters near Fukushima also declined, but
small-scale leakage continues even now.

Among the released radioactive materials, those dissolved in
seawater were transported to the eastern part of the North Pacific
Ocean with ocean currents, moved downward with the seawater
subduction, and extensively diffused. The total amount of
radioactive cesium present throughout the North Pacific was

estimated to increase by 22-27 % after the accident™.
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Approximately three quarters of the radioactive materials released from the nuclear
reactor ended up in the ocean. Let’s see the changes of the ocean's radioactivity
environment before the accident, during the 7 years, and into the future.
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Trend of artificial radioactivity concentration in the North Pacific Ocean
Changes in concentrations of '“'Cs and St in surface seawater measured in various places in the North Pacific”. The
concentration of "Cs in surface water before the accident in 2011 was 1~2 [Bq ‘m’]. The total amount of '“Cs

contained in the North Pacific was estimated at about 69 P8q™
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Temporal changes in concentration of '¥'Cs in surface seawater

(Above) Concentration changes of 'Cs per 1 m? of surface seawater. The blue points indicate data at

alocation of 1 km from the nuclear power plant™ The red points are from various places of 30-350 km

from the plant (Left)”. ~Yellow indicates the observed range of a 5 year period before the accident

© 51 km i 1 kmfrom FNPP
N © 75 30km 5L 30 km from FNPP
a0 1are e e Tae usE

REBHEOIKTEICE T HRAENEATHD
se e w0 oW oow ot et w wow sow 1L

BRFERNSREENS VCs A, BKIEYTENTBE, &
DESIBEH - EEL TS0, ZLTERFRESS2
L—2a B LRSI O 4 DOREKE, FEEKDE
SYULRED, 2011435, 201443 A8, 201743 A, 20204
3BZNTRTOATIARHERL TS,

Changes in radioactivity distribution in the North
Pacific after the accident

d diffusion of Cs in as resolved
R wi e w ww s with numerical simulation®. The four figures show the monthly
average distribution of the cesium concentration of the surface

seawater in March from 2011 to 2020.
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Decline of the concentration in the marine sediment

Among the radioactive materials leaked, some bonded onto particulate matter deposited on the sea floor. The
cesium concentration in the marine sediment varies from place to place, but shows the overall tendency to
decrease. The decline of the concentration can be attributed to (1) displacement with the particles onto which

cesium bonded, (2) leaching cesium into sea water, (3) moving into a deeper area.
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Range of the radioactivity in 5 years before the accident
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Change of radioactivity concentration in marine sediment”

(Left) The 1'Cs concentrations in sediments within 3 cm from the sea floor are shown for individual sample positions. The blue band indicates a range of the "*'Cs concentrations 5

years before the accident. (Right) Sediment sampling positions.
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No marine products exceeding the allowance level after
2016

Capturing marine organisms and measuring their radioactive cesium concentration has also been
continuously carried out after the accident. As time passes, the degree of pollution of all marine products
has fallen, and after 2016 no marine products exceeded the clearance level. There was also a concern that

the cesium in the sediment might be condensed in marine organisms via the food chain. However,

experiments showed that cesium will seldom detach from the sea-floor soil and be absorbed by life forms.
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Change of radioactive concentration in fish caught off Fukushima™

The concentration of '¥Cs and '*Cs in the edible section of Japanese-rockfish and Fat-greenling. Each symbol indicates one specimen that

gathered the same kind of fish, up to the measurable amount with sufficient accuracy. Numerical figures show fraction of samples below the
detection limit,
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Breeding experiments on Fat-greenling with contaminated sea-floor soil*

Fat-greenlings were raised and fed with rag- inthe searfloor soil. The of Cs i their edible portion

was measured every 7 days. For the experiment, a water vessel with contaminated sea-floor soil and one without soil were sed for

comparison. In either case, cesium concentrations were found to be below 1 Bq / kg - wet.
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