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Radioactive Pollution Caused by the Accident at
TEPCO’s Fukushima Dai-ichi NPP
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Radioactive Pollution Caused by the Accident at TEPCO’s Fukushima Dai-ichi NPP

Decontamination is one of the measures for radiation protection*to remove radioactive materials from

living environment in order to promptly decrease impacts on human health and living environment.
*The national government aims at a long-term goal to reduce additional annual dose to 1 mSv or less by comprehensive measures for
radiation risk management including not only decontamination but also monitoring survey, food safety administration, and health exams .

Aircraft monitoring survey by Aircraft monitoring Diagram of the Areas to
MEXT/Japan and DOE/US (mSv/Yr) Which Evacuation Order
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Framework of Decontamination

Legislation for Promoting Decontamination

@ The Act on Special Measures Concerning the Handling of Radioactive
Pollution came into force on January 1, 2012.

@ Based on this Act, the followings are carried out:
- Planning and implementation of decontamination work
- Collection, transfer, temporary storage, and final disposal

Special Decontamination Area

€ 11 municipalities in (former) restricted area or (former) deliberate evacuation
area (<20km from the NPP, or annual cumulative dose is >20mSv )
€ Decontamination is implemented by the national government

(*) Entire area of Naraha, Tomioka, Okuma, Futaba, Namie, Katsurao, and litate.
Some area of Tamura, Minami Soma, Kawamata, and Kawauchi.

Intensive Contamination Survey Area

€ 104 municipalities in 8 prefectures (*), in which over 0.23 uSv/hour of air
dose rate (estimated from the long-term target of annual additional exposure
dose, 1 mSv/year, under a certain condition) is observed, were designated.

€ Decontamination is implemented by each municipality. The national

government will take financial and technical measures.
(*) Iwate, Miyagi, Fukushima, Ibaraki, Tochigi, Gunma, Saitama, and Chiba
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Status of the Areas to Which Evacuation Order

were Issued (as of Oct, 2014)
—]

Rearrangement of the (former) Restricted
Area and the (former) Deliberate Evacuation
Area was completed on Aug. 7, 2013.

The areas were rearranged into three areas,
Areal, 2 and 3, as below.

Minami-
Soma

Kawamata \xi ..f*“;‘-._ |

“'\

Katsurao

Evacuation order for Miyakoji area

Area3: > 50 mSv/yr in Tamura wasll;fted onApr.1,2014 |
Residents will have difficulties in «g

returning for a long time: : M Y

Evacuation order for the former Areal
in Kawauchi was lifted on Oct. 1, 2014

Area 1: < 20mSv/yr
Evacuation orders are ready to be

lifted: [ y

Fukushima
Daiichi

The areas evacuation orders were *

lifted: ] N
j LvhaEth

*Miyakoji Area in Tamura City (Apr. 2014)
A Part of Kawauchi Village (Oct. 2014)




Progress in the Special Decontamination Area 1

—

=

4&1‘11}. Aug. 2014 Completed

(as of Mar., 2015)

< Completed decontamination >

Whole area decontamination was completed in June, 2013. Evacuation

Tamura order was lifted on April 1, 2014

LEVEN B Whole area decontamination was completed in March, 2014
\ETEL ERX As for Kawauchi, a part of the evacuation order was lifted on
0)/{!|1 -1 October 1, 2014

(€ 11| =ls I Decontamination of residential area was completed in July,2014

[ EVVELELE | Decontamination of residential area was completed in August,2014

Decontamination was completed

X Reopened between Hirono and Joban-Tomioka on Feb. 22, 2014
Expressway X Opened between Namie and Minami-Soma on Dec. 6, 2014

X Opened between Namie and Joban-Tomioka on Mar. 1, 2015

in residential area

April, 2014
Evacuation

< Schedules of decontamination ahead >

order was
lifted L EVEIEIERAIming at the completion of decontamination of remaining

(€1 e areas within 2015
] Completed &

Evacuation order

lifted Decontamination of residential area was almost completed

Oct. 1, 2014

B completed A part of f/ . it s at the end of Dec., 2014 aiming at the completion of
I started Evacuation / m decontamination of remaining area within 2016
order area rd
DOrdered was lifted i . : Minami-
|:| : Kavrauchi Soma Aiming at the completion of decontamination of residential
Not yet Ordered ___inwhole area W jarea within FY 2015 and the completion of
/4: . decontamination of remaining area within FY 2016
[ soa Tomioka

Areas where it is anticipated that residents will Futaba Aiming at the completion of decontamination within FY
face difficulties in returning for a long time. 2015 8




Progress in the Special Decontamination Area @

Decontamination Plan has been established in all the 11 municipalities, and the progress has been made.
Decontamination has been completed in Tamura in June, 2013, and in Naraha / Kawauchi / Okuma in March, 2014.

Progress of the Decontamination Work

Population in Schedule
Decontamination Decontamination Rearrangement of <as of Feb. 20' 2015 >
Target Target Area (ha) the Restricted Tih® et off
Area(person) (approx. figure) areas, etc. Decontamination Temporary Consent of Decontamination Residential 4
(approx. Figure) Plan Storage Site  landowners, etc.  activities Areas otherareas
I - completed
Completed in
Tamura 400 500 Apr. 2012 Apr. 2012 Secured Completed lune. 2013 FY2013
Kawauchi 400 500 AT G ol AT N BRI WO etedl CemRetesli FY2013
March, 2014
Whole area c leted i
decontamination ompleted In
was completed Naraha 7,700 2,100 Aug. 2012  Apr. 2012 Secured completed March, 2014 FY2013
Okuma 400 400 Dec. 2012 Dec. 2012 Secured Completed i [g el FY2013
L March, 2014
Almost Summer,
Decontamination of Katsurao 1,400 1,700 Mar. 2013  Sep. 2012 Secured compl In progress 2014 Within 2015
e pleted
residential area was (Completed)
completed Summer
0, 7’
Kawamata 1,200 1,600 Aug.2012  Aug. 2013 2PProx.90% - Almost o« 2014 Within 2015
Secured completed
(completed)
. Almost o
litate 6,000 5,600 Jul. 2012 May 2012 secured approx.90% In progress Within2016
completed
Minami- approx. 80%
Decontamination is Soma 13,300 6,100 Apr.2012 Apr.2012 cecured approx.70% In progress FY2015 FY2016
under operation & | 40%
in preparation Namie 18,800 3,300 Apr.2013  Nov. 2012 ap:;g:'re o approx.70% Inprogress  FY2015 FY2016
Tomioka 11,300 2,800 Mar. 2013 Jun. 2013 secured approx. 90% In progress FY2015 FY2016
Futaba 300 200 May, 2013 Jul. 2014 o e S FY 2015

— coordination  preparation  preparation

Note 1: Necessary areas for securing Temporary Storage Sites might be reviewed in future survey
Note 2: In the municipalities where decontamination was completed, such as Tamura, Kawauchi, Naraha, and Okuma, remaining decontamination shall be
implemented for the residents who did not yet consent but newly request decontamination. 9



Progress in the Special Decontamination Area @

[ Progress on decontamination works (executing ratio and ordering ratio) is as follows: ]

s L mm“ e
2015

< Unit: % > Executing

Ordering  Executing  Ordering

Ordering  Executing Ordering Executing Ordering Executing

ratio ratio ratio ratio ratio ratio ratio ratio ratio ratio

Residential
area

100 100 100 100 100 100 96 100 100 100

100 100 100 100 100 100 25 100 18 100

100 100 100 100 100 100 38 100 (22) 100

Road 100 100 100 100 100 100 24 100 4 100

Note 1: Executing ratio is calculated as follows: (DAreas in which decontamination works (weeding, removal of sediment, and cleaning,
etc.) are completed / (@Target areas to be decontaminated
Note 2: Ordering ratio is calculated as follows: @Areas already contracted for decontamination / 2)Target areas to be decontaminated
Note 3: D, @, @ might be modified with further review
Note 4: The number in () was the number in last month. When there is no change, it is skipped
10



Progress in the Special Decontamination Area @

As of Feb. 20,
2015

Residential
area

Road

Note 1: Executing ratio is calculated as follows: (DAreas in which decontamination works (weeding, removal of sediment, and cleaning,
etc.) are completed / Target areas to be decontaminated
Note 2: Ordering ratio is calculated as follows: QAreas already contracted for decontamination / @Target areas to be decontaminated

Executing

ratio

100

68
(62)

99.9
(99)

32
(23)

Ordering

ratio

100

100

100

100

Executing

ratio

100

100

100

100

Ordering

ratio

100

100

100

100

Note 3: D, @, @ might be modified with further review
Note 4: The number in () was the number in last month. When there is no change, it is skipped

Executing

ratio

8
(6)

34
(31)

2
(1)

Ordering

ratio

99.9

65

79

65

Tomioka

Executing

ratio

17
(14)

28
(22)

61
(60)

Ordering

ratio

100

100

100

100

Executing

ratio

11

13

14
(13)

20
(19)

Ordering

ratio

48

35

43

46

11
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Progress in Intensive Contamination Survey Area 1

As of the end of January, 2015

Designation is lifted as ICSA

= Completed based on the plan

Already planned(Areas where
the decontamination plan was

formulated based on the Act)
Other Intensive Contamination

Survey Area

Inside the orange frame is
the Special Decontamination
Area

< In Fukushima prefecture >

<> Number of municipalities designated as the
Intensive Contamination Survey Area:

41 (at the start) > 39 (at present)
When the situation becomes different from the required
condition of designation , the designation can be lifted.
The designation was lifted in two municipalities up to
now because of the radiation dose decrease, etc.

<> Municipalities that formulated decontamination
implementation plans
(all municipalities that had intended to do):
36 municipalities

<> Municipalities in process of implementing
decontamination based on the plans:
36 municipalities

<> The progress of decontamination (as of the end
of February 2015)
Public facilities: approx. 80%
Residential houses: approx. 70%
Roads: approx. 40%

<> The end of most of the decontamination plans are

set between FY2015- FY2016. '3



Progress in Intensive Contamination Survey Area @

As of the end of December, 2014 < Outside Fukushima prefecture >

e
i t

M""{r’ b L..\ o~ { [
Designation is lifted as ICSA 3 \< ~Tla\ 5 L . .
Lﬁ"  lwate L <> Number of municipalities designated as the
J T

Intensive Contamination Survey Area:

63 (at the start) > 60 (at present)
When the situation becomes different from the required
condition of designation , the designation can be lifted.
The designation was lifted in two municipalities up to
now because of the radiation dose decrease, etc.

| Completed based on the plan

Already planned(Areas where
the decontamination plan was
formulated based on the Act) My S

Other Intensive Contamination -
Survey Area

i

4§ e

=
F‘</§ i

(0

<
§

oy

=

Inside the orange frame is
the Special Decontamination

<> Municipalities that formulated decontamination
implementation plans
(all municipalities that had intended to do):
58 municipalities

»

Fukushima
Dai-ichi
NPS

<>18 out of 58 municipalities have completed their
plans (and continued monitoring of air dose rates).

<{>27 out of 58 municipalities have almost completed.

<> The progress of decontamination (as of the end of
December 2014)
Schools & nurseries: almost completed
Residential houses: approx. 90%
Roads: approx. 90%

14



Progress in Intensive Contamination Survey Area @

Within Fukushima prefecture Ordermg. jatie Executing Ratio
(Number of ordering/Number of (Number of actual
(As of the end of Feb., 2015) . : :
planning achievement/Number of planning)

Public facilities, etc. mostly ordered approx. 80%
Residential houses mostly ordered approx. 70%
Roads approx. 70% approx. 40%
Farmlands & meadows mostly ordered approx. 80%
Forests(in living areas) approx. 80% approx. 50%

Note: The table is based on the investigation result conducted by Fukushima prefecture.
The number of planning is the total number until the end of FY2013, which might be increased in future depending on each municipality’s status.

Outside Fukushima pref. Ordering .Ratio Executing Ratio
(As of the end of Dec., 2014) (Number of Orde.rlng/number of ' (Number of actual .
planning) achievement/number of planning)

Schools and nurseries ordered almost completed
Park, Sports facilities mostly ordered approx. 90%
Residential houses mostly ordered approx. 90%
Other facilities approx. 90% approx. 90%
Roads approx. 90% approx. 90%

Farmlands & meadows ordered almost completed
Forests( in living areas) mostly ordered approx.70%

Note: The number of planning is the total number including future plan as of the end of 2014, and might be increased aftertime 15
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Decontamination Guidelines

Decontamination Guidelines

2nd Ed., 2013 (Tentative Translation)

L

Ministry of the Evie

» Technical guidelines for carrying out
decontamination

* Developed to complement the Ordinance of the
Ministry of the Environment

* Used as reference when ordering
decontamination projects and the like

Contents
1. Guidelines on the methods of investigating and measuring

the status of environmental pollution in intensive survey
areas

2. Guidelines pertaining to measures on decontamination
and the like

3. Guidelines pertaining to the collection and transportation

of the removed soil
4.Guidelines pertaining to the storage of the removed soil

URL.:
http://josen.env.go.jp/en/framework/pdf/decontamination_gui

delines_2nd.pdf

17



Techniques Used for Decontamination 1D

O Houses, buildings

Removal of deposits from the roof, deck , and gutters

Wiping off the roofs and walls, high-pressure
washing etc.

O Gardens and standing trees

Mowing, removal of fallen leaves, topsoil
stripping etc.
O Roads

Removal of deposits in the ditch, high-pressure
washing etc.

Decontaminating roofing tiles (by wiping-off)

Decontaminating paved surfaces
by a collective type high-pressure water cleaner

Photos provided by: Date City

18



Techniques Used for Decontamination @

Decontaminating a schoolyard

O Schoolyards, gardens and parks
Stripping of soils and topsoil etc.
O Farmlands

Reversal tillage, stripping of topsoil
etc.

O Forests and woods
Removal of fallen leaves and lower
twigs, pruning etc.

Photo provided by: JAEA

Decontaminating a forest (by removing fallen leaves)

Decontaminating a grass plot

Photo provided by: Japanese Society of Turf grass Science 19



Summary on Decontamination Effect

Effect of decontamination works by national and local governments (Major results)

Before decontamination: 0.36-0.93 uSv/h

L

After decontamination: 0.25-0.57 uSv/h

Asphalt-paved roads: 50-70% by washing, 30-70% by high-pressure washing
Playground(Soil): 80-90% by stripping off surface-dirt

*1: Range from 25 to 75 percentile values of the air dose rate.

*2: Data measured at 50cm height in children’s living environment are not included.

*3: Average reduction rate of the air dose rate for different dose levels before decontamination.
(Reduction rate (%)= (1-air dose rate after decontamination / air dose rate before decontamination) x100.)

*4: Already in press release of “Announcement on 'Effectiveness of decontamination work which is implemented by the national government and relevant
municipalities in decontamination project' (Jan. 18, 2013)”

<Original Data>
OProjects: Mostly, decontamination projects after FY2012

(Projects by national government: 10 municipalities;
Projects by municipalities: 90 municipalities in 8 prefectures)

OData measurement term : Roughly from Mar. 2012 to Oct. 2013
OMeasured item: Air dose rate (measured at 1m and 50cm heights; Unit: uSv/h)
ONumber of data: About 250,000 (A pair of data collected before and after decontamination is counted as

one item of data)

20



Effects of Decontamination Work in Naraha

€ Decontamination work decreased radiation dose: e.g. approx. 46% in residential area
@ Post-decontamination monitoring confirmed that effects of the whole area decontamination have been
maintained and that radiation dose has been continuously decreasing

2.0 2 2 2
Quick Estimation Before
Before = after After
redjfzz Post-decontamination
15 Before > after ~ Before > after Before - after monitoring
59% reduced 52% reduced 26%
reduced N Before 9oafter
Before - after 50%
Before > 39% reduced reduced

Before - after

46% reduced 0.85 N 0.89 44%
074 red uced%

0.52
05 041t
0.40 - “*~ 036
-0-30 l
0-0 | T T T

Residential {n=43,972) Farmland{n=11,013} Forest{n=>5,781) Road{n=10,026)

. areas
Periods of measurement:

Before decontamination: Jun. 2012-Mar. 2014, After decontamination: Jun. 2012-May. 2014, Post-decontamination monitoring: Jul.
2014-Nov. 2014

@ It is the policy that the whole area decontamination is not to be conducted in principle. However, if
post-decontamination monitoring finds hot spots where decontamination effects are not maintained
and whose high radiation affects air dose rates of surrounding environment, follow-up decontamination
is to be conducted upon each situation, taking into account rationality and feasibility. 21

Averaged air dose rate
at the height of 1 m (uSv/h)
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Process regarding the Interim Storage Facility

Oct. 2011 MOE announced the Basic Principles of the roadmap of the Interim Storage Facility (ISF).

Apr., 2013- MOE started the field survey including boring survey, obtaining the consent from the
local communities.

Feb.-Mar., 2014 The Governor of Fukushima requested MOE to consolidate the ISF in Okuma and Futaba.
MOE accepted the request in March.

May.-Jun., 2014 The Government held the explanatory meetings for residents. (16 times in total: 10

times in Fukushima, 6 times outside Fukushima)

Sep. 1, 2014 The Governor accepted the construction of the ISF, and both mayors of Okuma and
Futaba agreed that the government would explain to the landowners

Oct. — Nov. The amendment bill for the Japan Environmental Safety Corporation (JESCO) Law in

2014 order to legislate the final disposal of contaminated soil and waste outside Fukushima

prefecture was approved by the Cabinet and submitted to the Diet.

Dec.-Jan., 2015 Both Okuma and Futaba accepted the construction of the ISF.

Feb. 3, 2015 The construction of stock yards in the ISF started.
Feb. 25 & 27, The Governor of Fukushima and both mayors of Okuma and Futaba conveyed the
2015 acceptance to the Minister of the Environment and the Minister for Reconstruction and

requested the delivery to be started after Mar. 12.

Mar. 13 & 25 MOE started the delivery from temporary storage sites in Okuma and Futaba, respectively.




(m)

10mil.

5mil.

0.01 mil.

Possible Stockpile in the Interim Storage Facility

Estimated volume of generated soil, etc. from decontamination work (in case of 22 million m)

than
8,000Bq/kg

approx.
approx. 10.35mil.
7 10.06mil. T m3
m3
Soil with less Soil with

8,000~

approx.
1.55mil. m3

Olt is estimated that stockpile of soil
generated from decontamination
will be approx. 16 ~22 mil. m3 after
the volume reduction (incineration)

ref. : approximately 13~18 times as
much as the volume of
Tokyo Dome (1.24 mil. m3)

> In discussing the plan for the Interim
Storage Facility, possible increase in
volume of soil due to additional
decontamination that is difficult to
estimate for now will be also
considered.

Incineration ash  \y/astes with more than

from

waste

' 100,000Bqg/kg within
100,000Bqg/kg 100,000Bq/kg ~ decontamination countermeasure area 24



Layout Drawing of Interim Storage Facilities (draft)

-

~

@ Interim Storage Facility will be consisted of facilities with various functions.
@ Those facilities will be developed in accordance with the consent of landowners

.

and the generation of removed contaminated soil, etc.

J

RN
HRE-—-EFOREM

[ 08T (#31 1km?) ]

.

["] Type- I Soil Storage Facility

- Type- I -A Soil Storage Facility

|:| Type- II -B Soil Storage Facility

[ waste Storage Facility

| |Acceptance & Separation
Facility/Volume Reduction Facility

[T Attached facilities: Admin
Office/R&D Facility/Public
Information Center etc.

[ screening Facility

[] Parking Lot

B water Treatment Facility

[ Buffer Green zone

=== Boundary of lot

=== Boundary of administration

i b’
EEH ICm T #REA
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AESOERI_ETD
X.ABRTOEEL
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= e 35 & 0 ol g e A
FLET,

\ J
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Structure Concept on Interim Storage Facility

< Schematic view of Soil Storage Facility > < Schematic view of waste storage Facility >
Applicable geography and geology: Applicable geography and geology:
tableland, etc. Hill, tableland
Radioactive cesium concentration: Radioactive cesium concentration
more than 8,000Bq/kg more than 100,000Bq/kg

Covering soil & Storage containers with Building (e.g. RC construction)with

; . water shieldin Gr'oun'dwater shielding effect and durability shielding effect
Drainage ditch - g monitoring system if (d d
for rainwater construction if necessary (drums an
others) Ground water
\ monitoring system

1\
Inspection & | |

Management gallery Inspection &
" management gallery

== ;_J: 4

Soil and others

Alluvium i

|

Turbidite

Seepage control
construction

Mudstone layer

Soil storage facility
<Type I B>

Xto water
treatment facility

Collection pipe
for retained water
and others

Groundwater |
collection type |

P Above pictures are schematic and details may be reviewed in future, considering geography and geology
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Road Map for Final Disposal outside Fukushima Prefecture

Start of ISF 30 years from the start of ISF

¢ ¢ Timeline
L [
STEP 1

STEP1: Comprehension of trends in
research & development at home and abroad

STEP2: Studying a direction of future
research & development

STEP 2

STEP3: Forwarding research &
development

STEP 3

STEP4: Studying a direction of the final
disposal considering possibilities of
volume reduction and recycling

~

STEP5: Investigation, review and

STEP 4

Taking soil and waste out of
the facility after volume
reduction and recycling

adjustment concerning the final disposal STEP S
site Development of national public
STEP6: Land preparation of the final understandinZioRiiEeiEEEES STEP 6

disposal site outside Fukushima prefecture

STEP7: Transfer of soil and waste to
the final disposal site

STEP 7

STEP8: Completion of the final disposal STEP 8

27
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Public Communication

* Comprehensive and

instantaneous information

MR FOETRRET [@ Engeer]
[ T -

an wemozens o @ &
£ wen L mmam. giesen

E oaanuzem Py wirver [§ smans | meawmon WPRRRES

MEEMENC ST

o EEMEEED . 3
—H - FRE ST B FLREER

© BEEFLREER ° s © EUABEBORBI ST

BBt IC 81 2R

i B b B

-

----------

* Easy-to-understand and detailed information

*Distributed at meetings, workshops, city offices,
banks, convenience stores, etc.

* Available on the Web

(Newspaper ads and TV programs.
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* Media is the largest information source for people in FP

N

"Decontamination Information Plaza

*Information hub of decontamination run by MOE and FP
(located near the Fukushima Station)
* Providing people inside and outside of FP and

municipalities with comprehensive and latest information
of decontamination and radiation

Interactive exhibition, demonstration,

Dispatch of experts to municipalities,
and workshops

communities, schools, etc.



http://josen-plaza.env.go.jp/

Thank you very much

Decontamination information web site;
http://josen.env.go.jp/en/
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