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Distribution of Radioactive Cesium
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http://www.city.iruma.saitama.jp/kankou/genkinairuma.html

View of Tea tree in Tokyo (March) View of Persimmon tree in Fukushima
(March 2nd)



Decontamination of tea trees ENARO
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Radioactivity image by
imaging plate

Section of peach branch

Trunk of peach tree

Image of radioactivity Image of superposition Image of optical micro-
distribution by IP scope

http://www.a.u-tokyo.ac.jp/rpjt/event/2012120802-slide.pdf

Fukushima Agricultural Technology Center




Bark removal / high pressure water cleaning ?’”i NARO

Peach, Apple,
Persimmon, Grape,
Pear...

5to 10 hours for 10 a
orchard with 1,000 to

/ 3,000 liter of water

High pressure washer

http://item.rakuten.co.jp/hana-online/shibugaki_atago/
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Decontamination of pair tree by scraping off the bark of pair treee

¢ A (Fruits) 2 B (Leaves)
607 O Control (without washing) 60+ O Control (without washing)
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137Cs concentration (Bq-kg' FW)
137Cs concentration (Bq-kg' FW)

Year after fallout Year after fallout

Fig. 2. Comparison of the exponential equation model of temporal changes in *’Cs concentration in Japanese persimmon fruits (A) and leaves
(B) by bark-washing decontamination. The equation was deduced by the least-squares method, using fruit (A) and leaf (B) data at harvest.
Data for 2011 were from one sample combining five trees prior to washing. Data for 2012 were from three control trees and six washed
trees. Data for 2013 were from three trees of each treatment in 2013 in Japanese persimmon ‘Hachiya’. * and ** indicate significant differ-
ence between treatments at P < 0.05 and 0.01 by #-test.

Fukushima Agricultural Technology Center




View of typical field area in Fukushima (March 2011) % NARO

Field condition at the event

Paddy fields were before tillage.
Seedling for transplanting did
not start yet.

Upland fields were before
tillage except for Winter wheat
and pasture.

http://www5b.biglobe.ne.jp/~jakot/hhy_3/



Rice production ¢ NARO

Seedling is prepared in greenhouse in April.
Paddy field is prepared in May.

Rice production is the major concern to farmers, consumers, and authorities.
Based on literature surveys only limited number of information can be obtained.
(Tensho et al. 1959, 1961, Tsumura et al. 1984, Yonezawa and Mitsui 1965)

Based on the survey, the highest transfer factor of rice was determined as 0.1 and as the
provisional regulation value for rice was set to 500 Bqg/kg in 2011, Those field with
radioactive cesium content lower than 5,000Bqg/kg, were allowed to plant rice.

(The standard value was set to 100 Bg/kg from 2012)

TF = 0.1, Soil radioactive Cs < 5,000 Bg/kg means Brown rice
radioactive Cs < 500 Ba/kg

Transfer factor (TF) = radioactive Cs content of Brown rice
radioactive Cs content of soil
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Mitigation of Cs transfer to brown rice by potassium(K)ﬁ NARO

Transfer factor is negatively

correlated with Soil exchangeable K.

TF= Radioactive Cs content in plant /
Radioactive Cs content in soil

When the soil radioactive Cs

004 ¢ content is 5,000 Bqg/kg, TF
° ¢ 0.01 indicates the radioactive
T o0 Cs content of brown rice is 50
£ 0.03 p=—0.727""* Bg/kg.
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Soil exchangeable K (mgK,0/100g)

Used for the
guideline of rice
cultivation in 2012

http://wwwcms.pref.fukushima.jp/download/1/youinkaiseki-kome 130124 .pdf



Mitigation of Cs transfer to brown rice by K %NARO

Screening inspection is conducted on all rice
bags produced in Fukushima prefecture
since FY 2012.
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In 2012, 71 bags out of 10,342,919 bags were over 100 Bg/kg (0.0007%).



Decontamination of K application

Changes of the radioactive Cs concentration of brown rice after 2011.3.11 (30kg

bag) (Fukushima prefecture)

ZNARO

Monitored
< 50 Ba/kg 51-75 Ba/kg 76—100 Ba/kg 100 Ba/kg < number
FY 2011 actual no. 20,295 364 219 311 21,189
ratio (%) 95.78% 1.7179% 1.0336% 1.4677% 100%
FY 2012 actual no. 10,343,548 1678 389 71 10,345,686
ratio (%) 99.98% 0.0162% 0.0038% 0.0007% 100%
FY 2013 actual no. 10,951,351 492 323 28 10,952,194
ratio (%) 99.99% 0.0045% 0.0029% 0.0003% 100%
FY2014 actual no. 11,014,636 1 1 2 11,014,640
ratio (%6) 100% 0.00001% 0.00001% 0.00002% 100%
FY 2015 actual no. 10,498,325 4 0 0 10,498,329
(2016.10.01) ratio (%6) 100% 0.00004% 0 0 100%

A total of paddy fields under usage.

But this does not mean that it is free for cultivation of rice in Fukushima.



Soybean ENARO
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Buckwheat
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Restricted area for rice production (2011, 2012) 2 NARO
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Restricted area for rice production (2013, 2014)
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Restricted area for rice production (2015, 2016)
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Paddy field is used to collect— 2
removed topsoil from other paddy B~ A
field. e ~
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10m x 10m x 5cmxca 1.0 g/cm3 =ca. 5ton
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Neighboring mountainous soil
(mainly degraded granite rock)
is used for dressing.

mEENREREEEE 1) Poor fertility

- ‘ 2) Remained radioactivity

< 8 3) Management of field until
the initiation of agriculture
is required



Chemical properties of additional soil ﬁ NARO

Humus Exchangeable K  Available P CEC
content (K,0 mg/100g (P,05 mg/100g (me/100g

Location Sample number Total N (%) %) pH(H,0) Soil) Soil) Soil)
litate, Komiya 1 0.02 0.1 6.5 7 10 7
litate, Komiya 2 0.03 0.5 6.4 5 15 5
litate, Komiya 3 0.04 0.9 6.3 8 16 6
litate, Kusano 4 0.01 0.2 6.7 5 16 4
litate, Kusano 5 0.02 0.1 6.7 4 16 5
litate, Kusano 6 0.02 04 6.7 6 20 5
litate, Nagadoro 7 0.02 0.2 6.8 5 21 4
litate, Nagadoro 8 0.02 0.2 6.5 5 18 5

Tohoku Agricultural Research Center, NARO, Naigai Corp.




Low fertility

Soil erosion

Invasion of weed
Invasion of wild animals

&NARO




Once again ¢NARO

Decontamination DOES NOT MEAN complete removal of radioactive materials from
the field.

It is barely achieved to control the radioactive Cs content in the food under the
standard limit by applying surplus amount of potassium fertilizer.

(Countermeasure for mitigation of radioactive Cs should CARRY ON till the soil
radioactive Cs content decrease sufficiently)

Risk occurs in a complex manner. It is necessary to comprehenswely conSJder about
soil, water, secondary fall out, etc. A \
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Additional slides for answers to queries



Appropriate amount of K application. ﬁNARO

Standard fertilization level for potassium is
15-20mgK,0/100g.

0.04 ¢
) [ J
™ ®0 25mgK20/100g is current
= 0.03 + recommendation
— o
,_'('E 002 i () v\\
- ®
L :‘ TF response to K is different
% 001 ¢ ¢, among soil type.
o o o
— //‘/ o o o
o IOO L )
0 10 20 v 30 40

Exchangeable K (mgK,0/100g)

Soil(Bg/kg) x TF < 100(Bg/kg) The uppermost TF value is 0.02, then the soil should be
lower than 5,000 Bq/kg.



Top soil removal does not mean complete removal of RCs @ NARO
(4

Unevenness of RCs contamination level even in a single plot of field.
Unevenness of the form of RCs fall out (soluble form, aerosol, Cs ball...)

Unevenness of penetration?

Top soil removal (5cm) is not enough to remove all the contaminants.

RCs distribution in Field A RCs distribution in Field B
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Unevenness of radioactive Cs contamination in a field ﬁ NARO
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Surface after soil removal
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Based on instruction, 5 cm top soil removal then 5cm clean soil
apply. How this happen?

Instruction for decontamination of agricultural field (Ver. 8)

Top soil removal->Soil dressing—>Adjust surface height as
original->Recovering fertility=>Transfer the field to the farmers.

Instruction for decontamination of agricultural field in Namie
town (2015) The depth of surface soil for removal is 5 cm in

average.

Agricultural field

~— £~ Average digging
Y depth: 5cm

\Minimum digging
depth: 3cm



