ICRP-QST Symposium on Radiological Protection of People and the Environment in
the Event of a Large Nuclear Accident

KBEBEEFHAEWRIZBITEHIANERED ST HRFHEEIZBIT S ICRP-QST VR U I L
25 October 2019

Monitoring, Remediation, and
Communication.

AT IRBEEZELTAZ A= —2 3y

Tetsuo Yasutaka

National Institute of Advanced Industrial Science and
Technology

RERE
R MRS TR



My research target related FDNPP accident
(RFHKEFICEARLULBIRIEE

Monitoring

Developing and standaraized the

monitoring methods of r-Cs in water.
(KD HEESILOE=2) VI F
EDRR LREL)

[er|

ﬁ Yasutaka et al., (2015)JNST

$

Monitoring and evaluate
environmental dynamics.
(BE=A) T LIRIBENREFTAH)

Remediation

Developing the risk analysis and
management method of rCs
contaminated soil (13million ton).

(GBHLTED') XV HE - )

| mainly researched on

* Developing the volume
reduction technology.
(BB L BT F)

« Estimating Cost and
effectiveness of the
decontamination. (P& D %h
B OaX D ET)

Yasutaka et al.,(2013)Plos One,

Yasutaka et al.,(2016)Jour.Env. Radio.
&%= 5(2012) Radioisotope. &1l i5 (2015) #h i T =2
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Agenda

1. Monitoring and communication

How to share the result of the
environmental survey with the local
people. Our experience in Yamakiya.

2. Remediation and social acceptance
How to manage the huge amount —"
of radio-Cs contaminated soil in '

Fukushima more sustainably?




JIMRBT LU AR E #h X (Yamakiya Distinct in Kawamata Town)

Fukushima city
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® FDNPP

2011.April Government announce “Evacuation order”.

2017.March Lift of the evacuation order.
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Akihiko Kondo-Lab.Chiba Univ. =
http://www.lIsci.net/klab/act/fukushima/index.html f Restart from 2014
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Restart the rice cultivation

ICRP Dialog seminar in Yamakiya in
Nov.25-26, 2017

ILAREDIERDTS 7::"5%@!1%’&%’5 93591
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(¢ ~EEnsnESES (ICRP) OB

[C & BRI EHDHRTT~
Supported by Kawamata town and
Yamakiya residents




Environmental survey and dialogues with residents

AIST and Chiba university have started the investigation from 2011.
(R ETFEREI2011ENSRAEZEHIR)
We have held several dialogues (1-3 times per year) with Yamakiya

farmers. (FREI1-3[E. #hnERDA R EXIEE)
Topics
Results of the environmental survey (IRIZEFHAEDFER)
Their anxiety and interest (IER®D T < DB X ER)
Discussion on the monitoring target (IRIFAED R DER)
Local agricultural promotion association )
(RR=) Chiba.Univ.

Akihiko Kondoh,
Tatsuaki Kobayashi
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Example of the our monitoring targets in Yamakiya

(FaDEZR)2TTHRO—HI)

Developed

River Groundwater Stream water monitoring device
: T 1 -

,u‘!

Tsuji et al.,(2014) Water Res.
Tsuji et al.,(2019) STOTEN Yasutaka et al., (2013)JNST
Yasutaka et al., (2015)JNST

Litter in forest Leaf Wild Plant Vegetable

Takada et al., (2016)Chemosphere

Kurihara et al., (2018a)Jour. Env. Radio.
Kurihara et al., (2018b) Jour. Env. Radio.



Result of the groundwater monitoring, 0.3-0.5 mBqg/L.
Concentrated 2000L of groundwater for mesurement.

(MTKE=SUTDER)

I Groundwater at this well 10 Bg/kg

L | | | |
! l | | |
| National standard

0.1m Bg/kg 0.001 Bq/kg 0-01Ba/kg  0.1Ba/kg 1Ba/kg of Drinking water




Meeting with local residents
(HEFREDEE

 We reported results of environmental survey to residents 1-3

per year during 2012-2018 at small meeting. (F & (X, 2012F ~
2018FF T, £M1-3EIEE. ERODAICHAERRDHEZLT=. )

4 Suggestion posed on our experience.
(But these are obvious things)
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Suggestion posed on our experience 1.
Feedback the research results to the residents.

PRBEERICLO-NMNEEZS,

* When we conduct the field survey at the affected area, in many case,

cooperation of residents or local authority is essential condition. (F#%
A TIRIRIAEICASIRIC, ZLD5E. EF R OITROBAATREAIRTHS, )

« The residents of the disaster struck areas are also victims.
Researchers must be always aware that they are putting a burden on
them. (HEKHMOERIWHKETHY. AE~NOBNETHEKBOAFIL->TNDIE
TR AENDHD,)

 For this type of the research, | think that feedback the research results

to the resident should be an obligation of the researchers. GAZE#EREEL
[CH SR T 22 &(F, ARBOERF TIILULD,, EBAMICEFEZ TS, )

Researcﬂﬁr
e O
@

Nk &R = (2019) KERIEF L E42(3),

EEICEREROHTNS,

Based on Naito and Yasutaka(2019)

Journal of Japan Society on Water

Environment 42(3) 11

Residents




Suggestion posed on our experience 2.

Create the atmosphere that local population can easily talk.
AT—OHRILE —(HgE R) Y ELAOTVREREES.

* Instead of a school-style briefing with a large number of people, a round

table discussion with a small number of people is more desirable. (£ A%+ X
J—IERKDOMEELYE EWNCENRZ OB TO AR TOMERATFELLY)

* Working together, such as doing farm work and preparing lunch before

meeting would increase the trust in both groups. (@£ mRiII-—#EICEREX%:
LizW. BRIFAZED LV HEET HE WA DEREMNETENZLY,)

Not preferable: School style Preferable:



Suggestion posed on our experience 3.
Understand the interests of residents. RN RGEHET S,

« There is a gap between the researcher’s interest and what residents would
like to know. (FFFTE DI X REBREHIFF RN\ EIEED, )

4 Gap Of the intereSt (#‘_"\,,\y7°0)$1§“) Residents’s anxiety/
Researcher’s Interests(e.g.) interests(e.q.)
W5 & oD HERk (f51) HhigF R D10V - BERK (51])

Agricultural land Leaching characteristics The concentration of
Eih of the rCs from the soil Rice and vegetable
Forest Spatial distribution of |
R (Cs in the forest The concentration of

Mushroom and wild plant
\_ J

» Important to notice and understand the anxiety/ interest of the residents (ihigi{¥
DIDER - FEERZ RNV BT HENEE).

« Important to discuss and decide the research target considering the interest

/anxiety of residents and local authority(not always). (it RDOESERIZED
WTHERRERHLSIELHFICIIEETHD, )

Nk &R (2019) KIRIBEZERFE42(3), 2 REICERZFRH TS,
Based on Naito and Yasutaka(2019) Journal of Japan Society
13 on Water Environment 42(3)



Suggestion posed on our experience 4.

Communicate in easy-to-understand terms
(HDYPTLUEZ S, )

* Do not use technical terms, complex figures and tables used at
academic presentations, effort should be made to make the
information with simpler and clear.

(FEFERDIOIGEHTGERKR - HRIATIEGL, FEHRMNBAEICEHSA
EMNEFRLLY)

It is also important to prepare a comprehensible summary which
can be understood at a glance(e.g. one shown below).
(B THRATHADD LI, HbMYPTWIT)—ZES, )
4 )
Example rule for us
+ Finish talking within 10 minutes per researchers.
(1073 LAATEEZHR A D)
+ Don’t use technical terms. (BEFIAZEIXFE7AELY)
+ Prepare the simple summary with big font (over

12) (AU MITERZIFTKEKT D, )

\. J
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“Personal” feelings toward communication with society
after a environmental disaster

REZOHESEDAZS 2= —2 3 (29 5ME NG PR

* The disaster related research need to be local residents and authority
centered as well as scientific accuracy secured.

KEREEMREIE. AT RATHHLERBFFC, BIREL T, WKt WK EZE T
DICEZDRENHD.)

« It should be based on principles such as “to feedback of the research
results to the people”, “to understand of needs of the people”.
(BAEMIZIE, TRREHERD T —R /w951 [Z—XDIBHET L 1. £ELVIID
BA.GENBETIEHEGLD,)

« Therefore, | believe environmental research and monitoring also has a roll
in science for society.

FREE=2I2J BRI T ERICEIDFEHREL T, [HE2DE=HDHZE]
ELWSREIDHD. EEZA TS, )



2. Remediation and social acceptance

How to manage the huge amount
of radio-Cs contaminated soil in Fukushima
more sustainably?

rw -.
- - - Q
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Decontamination Process(2012-2017)

In order to recover the environment,
decontamination work was carried out from 2012 to 2017.

1. Decontamination(f%2&); To remove the
contaminated soil and various materials.

2. Temporary storage sites({Xi&1%); To move
the solil to temporary storage sites near the

decontaminated area and keep them for 3-
[ years

The volume of contaminated soll is
About 13 million ton

If you need more detailed information, please see the MOE HP.: H & i&http://josen.env.go.jp/ #:iE http://josen.env.go.jp/en/
17



http://josen.env.go.jp/
http://josen.env.go.jp/en/

Decontamination Process(2012-2017)

1. Decontamination(f&2&); To remove the
contaminated soil and various materials.

2. Temporary storage sites({xi&15); To move
the soil to temporary storage sites near the
decontaminated area and keep them for 3-
[ years

'/

Interim storage facility(2015-2045)

3. dfEETEEES : To move the contaminated soil to interim
storage facility near the Fukushima Daiichi Nuclear Power
Plant and keep them for 30 years.

If you need more detailed information, please see the MOE HP.: H A& i&http://josen.env.go.jp/ #3& http://josen.env.go.jp/en/
18



http://josen.env.go.jp/
http://josen.env.go.jp/en/

Estimated decontamination cost,
not include final disposal site

Total

&t
Scenario 1 2.95 Trillion yen (JkF)
Scenario 2 3.93 Trillion yen (JkH)
Scenario 3 5.13 Trillion yen (Jk )

Cost include Decontamination- Interim storage site

* Yasutaka, T. et al., (2013). PloS one, 8(9),e75308. DOI: 10.1371/journal.pone.0075308
* Yasutaka, T., & Naito, W. (2016). Journal of environmental radioactivity, 151, 512-520

Japanese Government have paid 2.9J8H

until 2017

REACOIB)RERENEEF—REFAREMERICIYRE SN -G EYEFTLDOBREEES
https://www.env.go.jp/press/files/jp/108735.pdf
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https://www.env.go.jp/press/files/jp/108735.pdf

Decontamination Process(2012-2017)

1. Decontamination(f&2&); To remove the
contaminated soil and various materials.

2. Temporary storage sites({xi&15); To move
the soil to temporary storage sites near the

decontaminated area and keep them for 3-
[ years

Interim storage facility(2015-2045)( = &1 BT gk i 5% )

3. :To move the contaminated soil to interim storage facility
near the Fukushima Daiichi Nuclear Power Plant and keep

them for 30 years.
Final disposal facility (2045-)(\& 4} & #& AL 43)

4. B &R A4 The final disposal facility of the contaminated
soil will take place outside the Fukushima prefecture until 2045.

If you need more detailed information, please see the MOE HP.: H & &&http://josen.env.go.jp/ #FE http://josen.env.go.jp/en/ 20



http://josen.env.go.jp/
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Over view of the environment recovery process,
Volume reduction technology and limited reuse

' [ Decontamination (B& ) ]

Transportation

2012-2021 \ 4
Temporal storage sites ]
Contaminated soil; [ P g (ﬂi ) -I
13 million ton Transportatlon Low level
Interim storage facilities( 9 &1 BT & it 3% . Contam_‘lnatEd
SOl
|— ] '
2015-2045 q ) Low Ieyel
contaminat
‘ ‘ ed soil
2045- Final disposal facility,
outside the Fukushima Pref. (R4} &#&4053)

For reduce the volume of contaminated soil transporting the Final disposal facility,
Ministry of Environment have started to consider the application of “volume reduction
technology” and “ Limited reuse” of the low level contaminated soil.

RO ERUDZTHLESEZHIRT =02 BB CKMOER . BEFIRAZREAL TS,

21



Loncept on sdie use Or1 ine removea o0l aner xecCycliing
(This information and figure is from MOE HP.) HP (http://josen.env.go.jp/en/storage/)

< Limited Use >
*The use will be limited to the material which is not assumed to change shape

artificially for a long time period, e.g. embankment materials for roads, cover soil for
waste disposal sites and landfill materials.

< Appropriate management >

*The projects will be mainly public projects with a responsible management system.
*The radioactive cesium concentration in the removed soil should be limited in order
to confine the additional exposure dose. The additional exposure dose should be
below 1mSv/y during the construction and below 0.01mSv/y at the time of service.
*Covering soil should be installed, scatter and leakage should be prevented, ground
form change should be observed, and the data should be recorded.

Even if there is any accident on
the embankment surface, the
thickness of the cover soil is

ensured.

for the maintenance of the
construction

[Take into account thicknss]

The thickness of cover soil should be designed to ensure the necessary thickness to confine the
additional exposure dose, even when the general maintenance for the construction is conducted.

22
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My opinion, the requirements for reuse the contaminated soil

-

Academic science

~

\o

External exposure for
residents; <0.01mSv/year
Leaching characteristics; Low

e = TPATEIVIEHF
RN I ati
Point 1 Point 2
Environmental safety The quality of the material
RIERLH for reuse purpose.

BERARICHC-MEMAE

Embankment strength

/

Is it enough?

23



Question

What do you think if you hear ~ T'&7%7=13, Eﬁfﬁ%{%?’é%b\
that the decontaminated soil > 1kmst ThRALIRSF N ERREL

1] ” & L/-C “ﬁé‘:” ﬁi*”ﬁ éhé
would be reused "safely” asa  “pg \tisa s mvES

embankment material for road 4.5 |
1 km away from your home?

1. No problem. | accept it. 1. PHEEZALLY,
2. Accept because | consider its PR, - =
social significance. 2 i{gﬁﬁ,m\aé%zhfﬁlfk
3. Itdepend on the term. s
4. Absolutely, not accepted. 3. FHIT&ED,
4. HERZHRT=,

Factor of axiety or sense of values is depend on the individual.
(FLRERVCMEESRIEAICEO>TELGD,)




My opinion, the requirements for reuse the contaminated soil

g Academic science A
D o THATSYIORHE S
i BiH
Point 1 Point 2
Environmental safety The quality of the material
BRiiR2H for reuse purpose.
BERARICIHL-MHERR
g /
4 Socioeconomic aspects )
Point 3 Point 5
Cost/benefit analysis Social acceptance of reuse by
BRADRS stakeholder
Point 4 BENMAICETS
ol RT—IRLT—DHEIE
Securing sites for reuse
AR RAEDRER

\ J




Condition of social acceptance of reuse by stakeholder
My opinion based my experience

Stakeholder involvement
« Who is stakeholder? (i2hBxF—oHRNLA—b ?)

« Appropriate decision making framework.

« What is the benefit of the residents, local authorities
and region.(ft xR, T, #HRORRI1vMIERZH)

« Understanding the difference of sense of values

between stakeholders. (RF—oFI A —ROMEHROIAREERES
3)

" but not on the premise of reuse.(E&£FAHYETIIEL, rwa
ELITHRDBIRECLLEEZD,) ’

RERONEEYERMBIRF LT 30(1)ER—R(IZEREFEDT-, Yasutaka (2019) Material cycles and waste management research,30(1) 26



Issue of selection the location of final disposal site

Generally important matter for
communication and consensus building
about environmental issue.

(—RRNLRRBEICESTHS2=r— 3

BEERICBELZIL)

Information disclosure and accessibility

from the initial stage
(FHAERFE A o D IFEER A FA)

Participation of the wider stakeholder
HBIEVWART—IHRILF —DESE)
Preparing multiple options (alternatives)

BHOA T ar (REBE) D%(H)

Application of evaluation methods that
make it easy to incorporate stakeholder

values(RT—7RILA —DIMEER D Z k1%
*E R LI-FHEFiEDER)
Flexible plan changes (&7 EHEZE)

« Fairness of the procedure(F#Hr=BI2AIETE)

Issue of selection the final
disposal site

« Spatial issues: How to select the
place in all prefectures/cities
except Fukushima pref.(ZE &84
A R B RER<EHMEFEN
XR)

« Time Issues : Can the current
generation properly consider
next-generation issues? (26
years later) B¥fEHIERE : it
DERE (265 1%)

FRE(2019)EEMERBIRFERE 30(1)EN—RIZERE
E 1=, Yasutaka (2019) Material cycles and waste
management research,30(1)
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Thank for your attention

Acknowledgements:
| thank for Akihiko Kondoh, Tatsuaki Kobayashi, Wataru Naito, Momo
Kurihara, Yumiko Kanai, Genkatsu Kanno, Akihiko Hirono, Katuhiko Hirono,
Kin-ichi Ohuchi, Asao Kanno, Hideki Tsuji, Yuzo Manpuku, Masahiro Osako,
local authority of the Kawamata town, participants of the collaboration activity
in yamakiaya and residents in Yamakiya.

| composed this lecture based on cooperative engagements with many joint
researchers and co-operators. | thank everyone for their cooperation.

Part of the this presentation was financially supported by JSPS KAKENHI
grant number 26241023 and 18H04141.

28



