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(1)-(1) Introduction 1

OMEXT, in order to confirm the long—term influences on people’s health and
environmental impact continuously, conducted ambient dose rates measurement
and various surveys on the ground surface deposition of radioactive nuclides, based
on the results of airborne monitoring and other environmental monitoring in
Fukushima Prefecture and neighboring prefectures .

OTargeted Areas :

*Within 80km from the Fukushima Dai—ichi NPP : 2km X 2 km grids
*80 ~ 100km from the NPP - 10 km X 10 km grids
OSampling locations of soil : about 2,200 locations ] T IR N
OSurvey period : o 2
* Ambient dose rate measurement and Soil sampling
— (1) June 6 — June 14, (2) June 27 — July 8
* Ambient dose rate measurement by vehicle
— June 6 — June 13
OSurvey contracted by Japan Atomic
Energy Agency (JAEA), and :
* Ambient dose rate measurement and Soil sampling “ \
- 107 Organizations, 440 Persons 5 e s g%,i_s_» ___________ =
 Ambient dose rate measurement by vehicle # ' Lkmu‘gridfj ( »fkaT ,g,rids __________ =

: 21 Organizations, 291 Persons
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(1)-( History 2

(02011.03.11 The Tohoku District — off the Pacific Ocean Earthquake and tsunami
caused by the earthquake

(0O2011.04.22 Enforced Plan on Environmental Monitoring

N

02011.05.26 Establish “the Advisory Board of Distribution Map of Radiation Dose, etc.”
within MEXT
(02012.01.24 Fixed the plan of the Distribution map in #15 the advisory board

N

02012.03.14 Release the report “Results of the Research on Distribution of
Radioactive Substances Discharged by the Accident at TEPCO’ s
Fukushima Dai—ichi NPP”
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(1)‘@ Soil sampling 3

OSoil samples : about 11,000 samples

(collected at 5 points in principle at each location)

Sampling case

Completion
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(1)-@ Nuclide analysis of Soil sampling ( ¥ —emitting nuclides) 4

ODetector : Germanium semiconductor
OOutput : the deposited amounts (radiation levels per unit area)

of Cs—134, Cs—137,1-131, Te-129m, and Ag—110m

(All of the analysis organizations conducted a cross—check using 3% of all samples.)

Deposited amounts maps of deposition
(Cs134,Cs137,1131 + GPS information density in soil

Tel129m,Agl110m) ( ¥ —emitting nuclide)

—

Ex.Cs—134 7/ s

(These maps were continuously
released from 2011.08.30)
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(1)-®) Nuclide analysis of Soil sampling (&, 8 —emitting nuclides) 5

OMethod : Radiochemical analysis

OOutput : the deposited amounts (radiation levels per unit area)
— Pu—238, Pu—239+240 ( o —emitting nuclides)
— Sr-89, Sr-90 ( B —emitting nuclides)

OSoil samples : 100 samples (collected at 1 points at 100 locations)

Deposited amounts maps of deposition
(Pu238,Pu239+240, + GPS information density in soil

Sr89,Sr90) (&, B —emitting nuclide)

Ex Pu238 Pu239+240 Ex Sr89 Sr90 & \

_— s
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>

(These maps were continuously
released from 2011.09.30)
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(1 )—@ Ambient dose rate measurement 6

<Fixed point measurement>

OAmbient dose rates were measured at a height of 1Tm above the ground surface at the same
locations as soil sampling (nearly 2,200 locations in total).

OSurvey meter : Nal (TI) scintillator, ionization chamber type meter

<Continuous measurement by vehicle>

OAmbient dose rates were continuously measured at a height of 1m above the ground surface
mainly at national and prefectural roads in the targeted areas by vehicle—borne survey.

OSurvey system : “KURAMA”, originally developed by Kyoto Univ.

s N

Fix point measurement
(Ambient dose rates)

> _ <+ GPS information — Maps of Ambient dose rates
Vehicle—borne measurement
\ (Ambient dose rates)
ement

-‘Z@ ¥ @
e : o

Ex. map by fixed point measurement Ex. map b
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(1)-(@ Comparison with effects of radioactive substances
due to the Chernobyl accident

OA considerable amount of radioactive Cesium was distributed over the vast area of the
east Japan and around, and deposited from the south side of Iwate prefecture as the north
limit to Yamanashi prefecture and Nagano prefecture as the south limit.

OAbout a one—tenth for I-131 and Cs—137 was estimated in terms of the amounts discharged
due to the Fukushima Dai—ichi accident compared with the Chelnobyl accident.

OThe scope of effects of radiation discharged into environment due to the Chernobyl accident

was one decimal place larger than the effects due to the Fukushima Dai—ichi accident.

Data not available D
National capital [l
N’g
Results of Airborne Monitoring Covering All Areas in East Japan
S (Deposition density of Cs—137 deposited on the ground surface)
Deposition of Cs—137 All over Europe after the Chernobyl Accident (Converted to radiation levels as of November 5, 2011)
(Converted as of December 1989) (Around 8 months from the accident)
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(1)-(® Estimated effective doses over 50 years for each radionuclide
by using IAEA-TECDOC-1162 conversion factors

QOln terms of contributions to estimated doses over 50 years, Cs—137 and
Cs—134 accounted for nearly 96% and nearly 4% of the total, respectively.

Table Estimated Effective Dose over 50 Years at Points where the Maximum
Amount of Each Type of Radionuclides was Detected

Maximum Estimated effective dose over 50 years
Radionuclide Halflife period deorllzri)t(z/S::\(jZI*‘ Conversion fastor | o o
(Bq/m2) (u Sv/h)/(Bgq/m?)
Cs-134 2.065 years 1.4 %107 5.1x1073 71
Cs—137 30.167 years 1.5 %10’ 1.3 X107 2000 (2.0Sv)
=131 8.02 days 5.5X% 104 2.7x10°* 0.015
Sr-89 50.53 days 2.2 x10* 28x%x107° 0.00061 (0.61 1 Sv)
Sr-90 28.79 years 57x%x103 2.1x1072 0.12
Pu-238 87.7 years 4.0 6.6 0.027
Pu-239+240 2.411 X 10* years 15.0 8.5 0.12
Ag-110m 249.95 days 8.3 x 10* 3.9%x1072 3.2
Te-129m 33.6 days 2.7 %106 22%x10™ 0.6
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(1)-(9) Access to maps and database 9

{Website to enlarge distribution maps of radiation doses, etc.>
Omaps : Radiation doses, Soil deposition density, Ambient dose rates, etc.

QOURL : http://ramap.jaea.go.jp/map/  (<Sorry, Japanese only!")

<{Database on Radiation Doses, etc.>
OData : Measurement Results conducted since immediately after the accident

OThe database website is now under construction.
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‘ Temmies, |
(http://ramapjaea.gojp/map/)

Website to enlarge distribution Database on Radiation Doses, etc.

maps of radiation doses, etc.

8 M E X MINISTRY OF EDUCATION, CULTURE, SPORTS,
4 SCIENCE AND TECHNOLOGY-JAPAN


http://ramap.jaea.go.jp/map/

(2)-(1) Introduction

10

OThe distribution of radioactive materials in soil is considered to differ even within a 2 X 2km grids,
depending on the character of the soil and other various manners in the environment in accordance
with the movement of water and wind.

OMEXT, therefore, in order to examine the migration of radioactive substances discharged due to the
accident, conducted research surveys relating to distribution maps of radiation doses, etc

(a) The Distribution of Radioactive Substances (b) The Vertical Distribution of Radioactive Substances )
within a Narrow Area of Soll

in Soil, and Examination of Factors for the Distribution

Cultivated
field

(c) Time—dependent Changes in Concentration Levels ‘ (d) Comprehensive Migration of Radioactive
of Radioactive Substances in Rivers and Well Water Substances in the Model Area

J

®
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(2)-(2) Confirmation of the Distribution of Radioactive Substances 0
of Soil within a Narrow Area
OPhysical and chemical features of soil that may affect such uneven deposition were examined
and a correlation between those features and deposition of radioactive substances was sought.
OMeasurement points :
— 6 points in agricultural land ( 3 in upland fields, 1 in a paddy field, 2 in orchards )
— 4 points in grass fields ( 3 in meadows, 1 in a lawn )
— 5 points in the forests ( 3 points on broad—leaved forests, 2 on needle—leaved forests )
( Within the 2 X 2km grid in the southwest part of Fukushima city, located at around 73km from the Fukushima Dai—ichi NPP )
Litter Total deposition amounts
- Nuclide analysis _[:Existenceform
Py > ¥ had
54m PR
First sampling (June 2011: before rainy season)
80 — : : : —
70 + ] - Arithmetic

_ Porosity, Water content ratio,
20crh 5 soil layers Soil particle size distribution
v Soil analysis Cation exchange capacity, pH

every ecosystem
(15point / 2x2km mesh)

Clay mineral

Cs-137 inventory (kBq m‘ﬁ)

kg S
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Soil deposition density maps <
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Arithmetic mean for the first sampling: 58.9 (kBq m™®)
CV:0.163
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(2)-(@) Confirmation of the Vertical Distribution of Radioactive Substances in Sail,
and Examination of Factors for the Distribution ( Survey using geoslicers )

12

OThe vertical distribution of radioactive substances in soil as of June 2011 was examined with
soil survey results using geoslicers.
OThe characteristics of radioactive substances in soil (diffusion coefficients and dispersion
coefficients) were confirmed from the basic data such as half-life periods of radioactive

substances and soil character.

OProcedure :

Depth from ground surface (cn)

— Sampling soil by using geosl
— Measurement of dose rates

icers
by survey meters

— Nuclide analysis by Germanium semiconductor detector
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(2)-@) Confirmation of the Vertical Distribution of Radioactive Substances in Sail,
and Examination of Factors for the Distribution ( Survey using iron pipes )

13

OThe vertical distribution of radioactive Cesium in soil as of June 2011 was examined with soil

survey results of soil core samples collected by using iron pipes.

OCounting rates of radioactive Cesium contained in each core sample were measured by using a

germanium semiconductor detector with a lead collimator.

OProcedure :

— Sampling soil by using iron pipes

— Counting rates of radioactive Cesium in sliding the core sample in 5 mm steps

Gamma rays were measured
sliding the core sample in 5 mm
steps.

30cm core sample

Lead collimator

-

134Cs counts/s [1/s]

1.0

o
H

0.01

b

-1 Ly 1>

Intensity
decays to 1/10

| soil surface

0 20 4Q 6_0_ 89 100 120
Distance from the edge of iron pipe [mm]

= M E X
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(2)-®) Confirmation of time—dependent changes in concentration levels of
radioactive substances in rivers and well water

14

OChanges in concentrations of radioactive substances before and after the rainy season were
surveyed, targeting rivers (river water, subsoil, and suspended sediment) and wells (well water)
in Fukushima prefecture.

OThe movement of radioactive substances discharged from the Fukushima Dai—ichi NPP into rivers
and wells was confirmed.

OMeasuring the concentration of radioactive nuclides :

— River water : Cs—137, I-131, Pu—238, Pu—-239+240, Sr-89, Sr-90
— River subsoil : Cs—137, [-131

— River suspended sediment : Cs—137, I-131
— Well water : Cs—137, I-131, Sr-89, Sr-90

sl
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(2)-® Confirmation of Movement of Radioactive Substances
Comprehensively in the Model Area

15

OThe experience of the Chernobyl accident, etc. has revealed that radioactive substances
accumulated on the ground surface later move in accordance with natural phenomenon of soil

and rivers.

OComprehensive survey was conducted with regard to the movement of radioactive substances in
the forests, soil, underground water, and river water, as well as on their movement after being

blown upward from trees and soil in a chosen model area.
OForecast future changes in accumulated amounts of radioactive substances.
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(2)-(@) Confirmation of Movement of

Radioactive Substances Comprehensively in the Model Area

16

OOutputs :

— The surveys on movement of radioactive substances in various natural environments
— The surveys on the movement of radioactive substances from soil and the forests, etc., and
the movement of radioactive substances through hydrologic circulation processes of rivers

and lakes, soil

water, and underground water, etc.

— Analysis of the comprehensive movement of radioactive substances in such natural
environments as air, soil, river.

-

66 @

fresh leaves Q
dead leaves,

slem flow,

| throughfall

transfer to soil

Broad-leaved forest : Cs-137 Concentrations Mature ceder forest : Cs-137 Concentrations

Young ceder forest : Cs-137 Concentrations

fresh feaves 15,400 Barkg fresh leaves 50,900 Bg/kg fresh leaves 46,300 Bqrkg
litter 150,000 Ba/kg dead leaves 44,900 Bq/kg dead leaves 119,100 Bq/kg
throughfall 12 ~ 86 Ba/L {12-868q/kg) litter 77,400 Barkg litter 99,400 Bq/kg
stemflow 40~ 50 Ba/L [40~50Bg/ka) throughfall 17 ~ 183 Ba/L {17~1838askg) throughfall 48 ~ 310 Bq/L (48~310Bq/kg)
fallen leaves 76,000 ~ 126,000 Barkg stemflow 30~ 46 Bg/L (30~46Barkg) stem fiow 40 ~ 50 Bq/L (40~508q/kg)

fallen leaves 101,000 ~ 155,000 Bqtkg fallen leaves 114,000 ~ 400,000 Bq/kg
Coniferous forest
Initially high dose rate at canopy (July)
Thereafter, canopy dose rate has been decreasing (Oct.)
Broad-leaved forest Field 0.048~0.26%
Grassland 0.008~0.029%
Young ceder 0.058%

Transfer by soil erosion (1.5 month)  Entrainment of Cs-137

Paddy field/Crop field aprx.1mBag/mi
Young ceder forest  2.8mBg/ni
Broad-leaved forest  5.5mBq/ni
Pasture 28mBg/m
Paddy field: June~Aug 0.49% 00 d0449
(90% of those was at soil puddling) '

Entrainment from forests and soil
v.

The highest dose rate was observed at forest floor (July)
Dose level has been gradually decreasing (Oct.)

mountain-side
tower * 2t

valley-side

Forest floor:
Translocation from the litter to soll
(July~0ct)

Monitoring of Cs-134, 137, 1-131 inventories s
in soll profile and downward migraticn’

Transfer to reservoirs, punds and dams

O Irrigation ponds @ Reservoir

Ground water
Soil water Cs-137:0.5 Bq/L or less Rederence date for

Migration to ground water m

Well water Cs-137:0,028g/L or less A5 upsteam

Stream water Cs-137:0.5 Bq/L or less

Reservoir (sediment surface) Cs-137: aprx. 60,0008q/kq & ¥ f’
Most of Cs-137 were distributed within upper Scm. Irrigation ponds(sediment surface) Cs-137: aprx. 5,000~-35,000Bg/kg (4 spots) midsteam
At forest floor, 50 to 90% of Cs-137 were in litter
and no downward migration within 3months, V¢! Jischarge monitoring downstream

Runoff modeling S nded sediment €s-137 a! S
River water Cs-137concentrations:0.4 Bq/L or less e 2:000 65,0008

12,000~69,000Bq/kg
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(3) Report on the Research relating to Radiation Concentration
Distribution Maps for Farmland Soil

17

OMAFF, in order to analyze the contamination status and to advance farmland
decontamination and the effort of application for farming, measured the
concentration of a radioactive substances in soil and grasped its face distribution.

Radioactive Cs concentration in
agricultural soil (Bg/kg)

Estimated Measured

EEOCD

Ambient dose rate at 1m height

Measured and estimated spatial distribution of radioactive
Cesium (Cs) concentration in agricultural soil

OMeasuring points :
About 580 points in Fukushima and 5 prefectures around
Fukushima

OResults :

— Similar trend of air dose rate distribution was obtained in the
past such as air—borne monitoring of MEXT.

— There is a certain correlation between air dose rate and
contamination level of farmland.

Cultivated paddy and upland field

Cultivated paddy and upland field
3.0 usv/h (Non—Andosols)

3.0 hv/h (Andosols)

2.5 A 25

2.0 A 20 A

1.5 A 1.5 4

Ambient dose rate at 1Tm height

05 - Y=3.80 X 10X 0s | * Y=2.92 % 104X
. R2=0.92 R2=0.89

10000
Ba/kg

8000
Radioactive Cs conc. in soil (Bg/kg)

2000 4000 6000 8000 10000 0 2000 4000 6000

Radioactive Cs conc. in soil (Bq/kg) 8q

0

/kg

The correlations between radioactive Cs concentration and ambient
dose rate in different soil and land use units
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18

Next Challenges

KMEXT) conducting the second investigation about the distribution status of
radioactive substances

QOOnly a part of the results of [-131 analysis are obtained.
OOnly 100 sampling points of Pu and Sr are analysed.

The radioactive substances contained in soil need further to be investigated
for the detailed check of the diffusion condition of radioactive substances.

OThe results of aerial monitoring indicate a relatively high dose rate in Tochigi, Gunma,
Chiba prefecture.

[>[There iIs need to expand the area of soil survey. }

OThe accumulation status of the radioactive substances on the ground surface significantly
change due to the influences of rain and storm, etc.

It is necessary to confirm the status on accumulation and migration of
radioactive substances continuously.

<MAFF> expanding the area of the investigation in six prefs around Fukushima,
and creating more detailed distribution map in farmland soil

[> It is indispensable to grasp how much farmland soil is contaminated
iIn order to advance the measure towards farming of futures.

M E X MINISTRY OF EDUCATION, CULTURE, SPORTS,
SCIENCE AND TECHNOLOGY-JAPAN




Thank you for your attention !

WE Akd H OABE Rz

3 2011F IS FE0DRF)

T MEEA BERFEIRERS

[KIZUNA ]

[}
@Eﬁﬂ M E X MINISTRY OF EDUCATION, CULTURE, SPORTS,
Gy SCIENCE AND TECHNOLOGY-JAPAN



Next Challenges (specific measurement items) 20

[MEXT]

(1) Continuous measurement of ambient dose rate by means of KRAMA 1 (Vehicle—borne survey)

(2) Continuous measurement of ambient dose rate by means of KRAMA 2 (Vehicle—borne survey)

(3) Conducting in—situ measurement of radioactivity substances concentration in soil

(4) Investigation of depth distribution status of radioactive Cs by means of scraper plate

(5) Investigation of depth distribution status of radioactive Cs by means of large—diameter boring

(6) Refinement of distribution map of radioactive I-131 in soil based on the results of I-129 analysis

(7) Continuous making of distribution map of Pu—238 and Pu—239+249

(8) Continuous making of distribution map of Sr-89 and Sr-90

(9) Making distribution map of Pu—241

(10) Confirmation of changing trend of radioactive concentration in river (river water, river bottom soil
and suspended sediment)

(11) 2nd comprehensive investigation of migration behavior of radioactive substances

(12) Investigation of influence of radioactive substances in residential area

[MAFF]

(1) Investigation of distribution status of radioactive substances in farmland soil of 15 prefectures
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