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llntroduction

I n March 2011, the accident at TEPCO' s Fukush
radioactive matewminalasni natbhbhegdil apgesadgas of Fu
easternlnlJapader t o recover t he environment
decontamination wor k i s bneainighycac oadredda nocug wint ht |
SpedMealsures concerni ntg otnh eb yH aRnadd iiomag t @ flv @RvoM alit ue r i

Fiug e, decontamination in Fukushima Prehecture
speci al decont(asvbAmheren theearsati onal gover nme
decontamination i mplementation plan athile decont

intensive cont ashi C&8Wiearr swurnvey parléda i es for mul a
i mpl ementati on @t aonapdojdecWhoameacdecoprptamiuhat
based Aoh otheSpeacical wHakhydaompl led eexdc | urdd ansge whheer a
ret urins idgi o uBDA

Theoi l andmwamtdlfukushi ma Prefecturme act iavirteisaid
arseg ored at tempdSsregtsctorage IsMteeersit madtsproad e dF d

where they wild.l be safely and cenitsr apgdryf ontamtmeady €
out side FukusAHitmes o lhesfstas u been rteedmoVY88Bhdé r DS
will be trheesrth@rie ¢ otnali t i o nu shea sheedf corne tthlkee | Tah3 was

featwialéeée be Duesthagr adch.eyomr&st drtatiisonc heatkwido ush at t
contamidoathenst orage by the measurement of the
TSSs (mainly 1|1 ocal municipalitl&s)kobebmraatihen
confirmMedontsahnoibneadt d ornf okedowiunhg the ablui deeidndy
Ministry of 2 KFe Environment

When TtS¢seare returned to the | andowners after |
assesismiessS can be presented tocet tchpev aneotwneayp |
safetySSCGonshiedtdei ngl e of FUJlksursmppgnramiReriecfiepcatluirtei e ¢

it is particularly i mpontthont at e addessomnale exp
from use adf tthlteleSEoad an@ A
This study establishesa met hod t o assess the additional e

potent iuasle fouft ulfFlie& f t @ ranteiMasnti prautselnda-m ¢ assessment
scenari os, cal cul ation models and parameters w
per unit concentration of r adlihoeascet irvees ud e ssi ucna n(
us ¢ ad s stelmesl d i tpiodreanlt i al f ut uarcec odrodsien @antd emdtbheet T 3
radcodceimmawi Uacerifaintheg | evel wafasaekbbisteidonal
comparing the results of calculations wusing av:
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and food intake with tFuorsteh eurbaedndge tci oonnsdebr sveast pi ovseu rv
were calculated on a case study adiasdusaiimg th
dose imatteghme bi t h SBcandl comm&w & g &vdii tcth 1 s t he ta
valueadfi thenal exposure doses.

Af tdeers c rtidnb b mogukngdr aod s @ deme nitnf or mati on on the TSS
the assessment sceass ecoosnesdiedeer ierxga nvianrdRdoflesTr dp G & |
i s mabdhee | AEA documeGBuj deeN&F( dlcS&ahafyer refer
"GSLB'dgnfafety Gu-GHe Nor MSnaft erwSGe{"drGSe®& t o as
provides recommendati ons to meet t heals &fadteyt yr eq
Requiremé6668 Rdratt e t hat asbe smsaedinlatos | ¢ary dé it m
by combénipngbaltidleit £t imé¢ n ia sethH 0 w ea\preorr,odaecuhs € 0 a

probabilistic approach, it is necessary to und:
vhuédeu,t suahe dhvat.IThielreef or e, al t howonht earkhei sa st ud
probabilistic approach, tnpe orveeldi ahlyi laistsye sosfi ntgh &

dose using parameter vaV algafuftdc tasc neitalme vtay u e
these parameter values Thhye doé mgafaetrhiing dtheedy iva |l
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*1 The basic policy based on the Law Concerning

|l ohg@grm goal addi ttihcantalt heex posure dose (exposure t

mSv/year. This is the same value as tm8v/lI RRrrec



1. Context of this study

v

2. Explanation of TSS
* Design and safety measures

+ Restration

3. Development of additional dose assessment models
* Receptors and target period
* The land-use assumed for the TSSs
* Assessment scenarios
* Methods 1) to 3) below
1) The additional exposure dose per unit concentration of
radioactive cesium
2) Uncertainties analysis
3) Case study

U

4. Comparison of results of dose assessment and
safety criteria

Fiug2e. Flli aworfa nd o se atd eprsateandty i n

2Desj gmanfeatsyur es and restoration of TSS

The sTSfSor removed soil and waste are designed
gui d¥elsitraeby sthieel Mi ni stryl mfguiddee | HE mieigr @ min éomr td.ee
t he saf et hsat orreangoev eodf ,s oti Hlsa 3a$h8e wears tfeasci | ity requ

safe storageiisdl,abo plr divreg edfrathed md v each ds agnvals t e

3) pr evpeerneetarnmaafiifn,wagtedr) pr eventtihoreemobvedwasitlew of
and radioacti ve maf Eferceau bss,todbnhcegps e Want radi obhctiv
6)resi stteamac & heu,ak)e, ot her nec,easmnsdr yrmarneaeg e me B &
requi remest siemttiroyn &t hmodiiddoswr®amg r yi ng,39gut repa
keepiercgFridgur e 3d esdaomws sttbrbu cat u ryegir coauln datbroSvEeS

t heasurements of air dose ratedheam@égonhengdat
stor ddgree mdv eadnds onialduei ng as t esrtaagrdeech ngdoi | .has been
The disdan hbuthrea size of TFsugdeOivier |hGBvBe iasr esanso wr
bet wed@ ?aln d,0010682 The i nfom mMihzZ2eo ndaddddfesoehe | and
was devdlhtepBsih@awn i manita brivaisdlse dgas cuandr aé. g.
paddy fieldoprarkield), forest

The transportation dheremoved soil and waste frotihhe TSSs tathe Interim Storage Facility

and their restoratioare stillin progressThe return of the landf former TSS to the landowners

has alreadypeencompleted amanysitesin Fukushima Prefectur&igure 5 shows the number

of TSSs in the ICSA.
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Tabl ©ri.gi nlmade laamddl area size of TSSs in

origi masl| Number of TS areaflusimj e
originaantdaad mean| mi ni m maxi m
Paddy 232 8,51 182 129, 0
Cropl a 282 5,33 10 55, 84
Pastur 10 54, 37 500 363, 0
Forest 104 11, 77 15 122, 0
Par k 70 1,82 9 20, 0C
The ot 122 10, 49 15 360, 8
(parking
Tot al 821 8,20 9 363, 0
Source: Decontamination Countermeasure Division F
1000 927
n
= 8 2
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FiguNember of TSSs of | CSA in® Fukushima P
The resttonie8S8sonsotarried out in?2 estabbdashedwby

the Ministry oWhdrh atohbaee voitfr ctrthoes e tid | and waste ha:
compl et ed, trhees tfloFisad i wii InNFAabde bwt egsh dhwen pirmclisgur

6 and returned to the | andowner.

The restoratbasiovéall&et dS&st hse original | and s

whree he s hapewacfh atnhgeerdla & hods gaede1sS,S i t rweitlulr nbeed t o it

previousl shageition, the functiomgef Itahire | and w

wi || not be hindered.

Al t hdhhdgshS ti s designed t o pgrogpwearith ¢ ardti dricn a tvieo mne

undtehienci ceerttalof a | eak of radionuclide during
5

*2 The | and use may be changed to a differe

on the wishes of the | and owner.



and wasbopmbighceonmeo nt ami nat ed snftthereeanbivaad u olfi e i
and wasotme tdaretdhTeS S e mosvtarl u @tfu ridpeehadi $S d oasred /raart e s

cesium concentamr &t imetas udreendft iopmot hat there is no
the Thmemdmeasur ement poi npossiatfieoornhasacabalnywhehe ¢te8
wasptleaced and onbepbobnotofatrhieé cTESISefr et aareeanul t i pl
within one temporary storage area, measure the
Determine the presence or absence of contami n:
soi | removal with nMe&dSsuradrme rsthanetnd k eonfl udiret flxmr ana n a o
the surrounding decontamikhatlt odatl amiérdatciod h ei $ afm
topsoi l remowlpde r b erymetdhe MuAfit eirpallilt yrestoratic
compl et ed, aanidr/ odro scee sriautme sc,0 a cneeratsruarteido nasg aiim .t op s
Alrlesul had rofdose r at e aadeeoctohredre dmeaansdu rper neesnetnst e d
is returned to the |l andowner after the restor at
Il n t hdei a gorbavm es ttofifeS 6i s hown i fe stthaeb Igiusihdeed ibnye t he
of t he ebmt\hyeeg oaur etmeent dbse rates i s. sAlptploswegh t o
thaeddi ti onal exposure assessment is not include

FI aw agorfammestor

(1Qonfirmation and
conditions

Removal of soil

L

Determining the shape (’(—Original topograp

the constrtuction met hod( changes due to th
v

Pl anssdoaof the f ol
f

(2) Removal of s plans to resume
2
(3) Investigation after r *When making
determinati
Confirmation of the effec and confirm
contamination by radionuc llandowner .
\2
Decide on speeitfaiid sresctoosattiven i
v
(4) Construction of restoration wor

A4

(5) Measurement of air dose taee Return

lquality of(ithmetmespraseémwmane of th

Figér eedioavgorfammest or?2ati on of TSS

3Assessment model
3.Marget pepressdmd asdessment
Thtarget of tfhetussses some rtth ei FGOISBnaerc eT $ P es ivtad u e ¢
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dosenversspnf doadtont ake, exposure timesretc. di
t he age gtraoruget wogfreetshdensi dedv émnt d0amnad dmhisnod ) an
the minors wer-@¢ e ipdlsdyv iyoclkadh dildtFoarlIha@a s sess ment
was conducted using the appr oprDiuatreadp amaird ti ere
dectalyeadi onucl i de concentratiodsci@asaEwenhi triom
exposure of peopl ed¢hpetnhh diidoerc lealt irdadgdsi owimiiced i d e s
the activiti ead dfhet HFormedmpmlTEStr Fowprlopmply d maus
recei ve xwarswirrega nwi tt lhet ima« smauym rextp oscucer at t he
assessmelRor pehéesd. reasons we have assessed the
doses to be higher in some years.

3.2. Assessment scenari os

As r ecomme n3daendd -GMS. IGIs€& as s ess meadte vsed eorpaerdi oi sn woerr
to petrfeexpmdaose ass$asamdantti on, since it i's sta
should be consi der ed ivnartihoeu sa spsoessssinteinlti tsiceesn awé re
In or de eaat @eas sec e maenctoor di ng t o the | amned lusred of
use which couldfbemevadIFE8cdmBsEabashiecal |y resto
to t hesaenandhame to the installation, but may L
befde e ndtimeg iosdfe ntth e nlTahnedr eof@oinreco,n | vy t he -convent.
use of agricupamkeél padpkidmd f lppdos setind-mess uch as
housi figctori es, commer ci al vac®inist adse ssehdawrd immat
Figure 7

[ |Land-use used in exposure scenario

—| Paddy field

—{ Cropland (vegetable or flower) .

Agricultural h
lands ‘ Pasture (milk cow or beef cattle)
—| Managed forest ‘
Former of —+— Forests
The TSSs Natural forest
l Residence (house, etc.) }
—— Other Buildings — Places of employment (factories, etc.)

Commercial facilities

— Parkinglots

Non-Buildings

Material storage areas

FiguTlke Fflseadadoumdache former TSS
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Thegracultur al alcaantde goc¢ é rza@rdtirdogw dp apsatdudrye, and or
scenaricompndhsecenari o was subdivided into two
t hient er nal exposure due to food intakeadindga f|I
t @ext eerxnpaolssTuhree pasture scenaritavowasmndi kbeietwi dadti
For the forest scenari o, managedsideesd, abdtnat
managed forest scenario was aesfesmetiobme@auT8Si
becomet cclaosneatc wmal tfi @maedsittomairced hednedser goi ng radi oa

during tAmdngecatitbpedr | and uses, for bupilldiesgs, [
of empl(dyameetotri es) and commerci al faci bfties Wwe
houswaass s elsessccatitheee posiume of persons Fwouirdeenbe t he
buil dcegari os, pamrdk, maptaarhiraehgesdaoa s B d eorued onl y t h
scenario of the peaxrpkoswitamainmdgal pblesdwagest

assesslhese nine types of scenarios are shown i

For each scenpatilbwayhedeppoudien@ren didli ® meandy t
Energy Society of Japan (AESJ) Standard Saf e
Subsurface ihseproesianaf t2e0rl 6r ef erred to as the " AE
Reports SéfheseiNovaf ddr refeCommekpoasr ESSRSt Nwa )
whi ch werfeari hc$ odmaeek bernal eaposuvuiccecepabngn

of he fToSt$mheent er n al e X pos urle idwugee stto hoenn fdoS;Seseotiil o ma t
antdhient er nal ek pbaloestoiidd easntdog e ner aReegda rfdrionmg TtShSe
internal exposure duef oom8dbpdiaiktralod afr ofpcod nf 1t
scenarroplbahd Cveget alOt ehascsdrearairdo ,o,t medi nthake
Past mi é kY coewenari o, and thit dmarm kg RKrddeée mter opes f r
scenaagrmdso i.Mehiudedi ng of drinking water (incl.L
Pref eétalsr enotr alkkit ®axd teidvteh emeegfiodgner,e due t o ingest
from theTS88rwmas excluded from tAnel bhaesoefsheemeonh i n
di f fexepes pra sihavasyhown8. i n Figure

I n Pabeé(ureeef cattl e) scé&namittdhladt hread ngrakzee d fo rb et
TSSas considered to be possible, but as sl au
slaughterhouses undenf ahmedladwomicthenwhat j gdgeddt
on ithloe me.FoTSEhati neasonal ¢thhheee it aekeuwasaoded

I't is known that thaethelidcngve absend no bases wfui l
(Source: Decont ami eatbDion siConn tFaurkmesahs inra) . Pr ef ect
Howeséengecannot be ruled out that there may be
the assumption of r all $S@aisgn cd autrdteldld eonPkeklha@adsvi t e of
beef catstle) scenario
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I n the forest scenamidwi,| d hpye ceisr tisdhkess eb fuatrmeu snimarionoln
taken i n n®aTthuerrad f ofroer,e stthse i nt ake of mushr ooms ¢
TSS was excluded from the assessment in the pr e
Where theossbdawdrskamgt hseuthnds agriculittur al | a
i assutmeah i Indarye nac ctohmqguaniofr Kk ers® t he adrod eexgenwmred o
pat swag set ttoalble zgenmgmoups.
Tabllei s2t. -of$el ascodmasipestawve exposure pathw
No| L a ruds { activity Exposure pathway
1) Ext er noafl weoxdrpkoesrmsge ri ce cu
2) Inter mdl wedykessrigpeest i ng t
3) Inter mdl wedykeestsos ei ngesti
1 Padd/Grow and cons
cultivation
4) I ntermmdl weodyeestss ei nhgé e
during rice cultivation
1) Ext er noafl wveodrpkoesrasgecablk e v g
2) Internaf erphbesomgesting
vegetabl e
Cropl
2 Grow and cong3) I nt er nafl veodpkesrusroe i ngest
(vege}
vegetcabktevation
4) I nter mdl wed ykesidoael at ig@m e(
durvegetablkevation
1) Ext er noafl wveodrpkoebrisgeelr t i v at
2) I nt er naafl veodpkessrusroe i ngest
Cropl
3 Gr ofw oswer fl owelrti vati on
(fl oy
3) I ntermwmdl woduykeestso ei nhgé e
durfhgowelrti vati on
1) Ext er noafl weodrpkoesrmsge f rui t ¢
2) Inter mdl wedykessrugpeest i ng f
3) I ntermmdl wediykeestsa ei ngest i
4 Or chaGrow and cons
cultivation
4) I ntermdl wedykeestss ei nhgé e
during fruit cultivation
1) Grow the pl) Ext er nafl wodpkoesrinsgmirlalo s n g
Past
5 2) Feed themip2) | nter mdl wedykeesdsoseu mi ng m
(mil k
cow at the | Nraised




3) Consume t h3) I nt er nafl veodpkessrusroe i ngest
rai mi bpws
4) I nter mdl wedykeestsos ei nuhsatl agte
duri aigmi b ws
1) Ext er noafl weodrpkoesrumsge r ai si ng
1) Grow the p2) I nt er naafl veodpkessrusroe i ngest
Past
6 2) Feed the praising beef cattl e
(beef
cattle at the3) I ntermdl wokykeestso ei nhgé ae
during raising beef cattle
1) Ext er noafl weoxrpkoebrmsy envsotr rky
2) I nt er naafl veodpkessrusroe i ngest
Manag
7 Forest managesilvicultural wor k.
For eg
3) Intermdl weodykeestisos ei nhal at
during silvicultural wor k.
1) External exposure during
2) Ext er ndadr ienxgp oksiutrcehen gar
1) living the
3) I nternal exposvegetdaimliva
TSS
ki enhgarden
8 |[Resi di2) manage kit
4) Internal exposur eduduengt
gardand consu
gardening
the vegetabl e
5) I nternal exposure due t
kit glhendening
1) External exposure whil e
2) | netxepronsaur e due to ingest
9 Par kSt ay at the ppark
3) I nternal exposure due t
staying in the park
10
*Al though there are many possi bl e vari egaredse

considered froertpecassthemperete siemt

study.



Aformer [ ffy HE &
N TSS / i H“ h
| Cs ) / |
N/ / L

Work, Residence and so on. ..

(2)Internal exposure due

N o)
‘ & C?) ) to ingestion of food
— \

(®Transfer of radionuclides from soil to plants
(DTransfer of radionuclides from plants
to livestock products
(3Tnternal exposure due to
unintentional ingestion of soil

3.3. Cal

I n assessing the &ddodimtitbealpoeteposaltefdttehee use

cal cul at i oar eno dHecdrnsmuul Bae rdinBd nad

{ ®Transfer of radionuclides from
. soil to dust exposure

c

TR

DT *\\
£ @)Internal exposure due

[;_7 l/é;) -\/‘ to inhalation of dust
) G\\ e paeisy ‘
~ailezis

Internal

J

N L.
o exposure

o
=

Figulrlel B8safr att dectnp @adatr leways

ul ati on model s and

par ameters

t hese

ar e

based on

gi vedeiinvedAESOIMSt Amdar dTaprdi S8R8r Nal 4anopdsur e

i nge,sthioovmoi mulsa bxskd

ont erren anfodeexipd siusbewhi on

i For muFatrhent er nal deeklpsposiulr eiinfgaersmudoram| 3s a& hfeor
modelt hrffeeddi on u alfisdosnr a bt bdousoheo wBor mijdm addi ti onal

par amwatse ri ntco uadcecdo u nt

Formul a 1. External
0O Q 0 Ay WO 5 1Q

for the tendency
to increasesiase tbteicrBgerstNioc| & 4 .

Exposur e

t hat t he

O "Q External radi ati on Sddyeafrrom radionuclide i
0 Q Radionucl ide i Barlksnt rati on in soil

YQ Radionuclide i shielfding factor (screening f
0 Exposur e tacntei v(iAthyh ytaiame)

O i Q Conversion f aecxtpoas osfe edxutee rtnaal rSavdihonucl i de
B q /DkVg

Formula 2 internal exposure due to food ingestior

11



O FQ 06 QW 00 M
O s Qlnternalogedduwd itom tdhe orabvinweake of radi
0 Q Radionuclide i cBqp/éd#ntration in food
O Annual amount k§W yfeoaord i nt ake
O Mar ket diluti-pn factor of food
O i Conversion fexpodooé dwe ermalt he or al i nt al
Sv/ Bq
Formula 3 I nternal exposure due to soil i ngest.
O FQ 06 QGO 65 O 5 Q
O Qlnternal radiation dose from [&digerac]lides
0 Q Radionucl ide i [cBogibdkegnt rati on in soil
"Q Concentration factor of fsercsdilg] lacge vytiitynin
0 Soil i hoakbgVhper
Or Soil ingenat ifom fhe rylem3 S
Of Q Conversion fexpodooé dwmd etramatt he or al i nt a
[ Sv/ Bqg]
Formula 4 I nternal exposure due to dust inhal at
0O 0 6 Wop O 10
O Qlnternal radi ation dose dbea/tyeatrhe i nhal ati
0 Q Ai rborne radi onu8hifde i concentration

6 Breathimighrate
O Dust i nhalnatfiooanmmtelry eiesSrS
0

R Q Conversion fexpodo®meé dwe ermal he inhalatio
Sv/ Bq
Formul a 5 Radionuclai dd&duwsente nsifrer from soil to
0 Q 6 TGQ
0 Q Airborne radi onu8hifde i concentration
0 Q Radi onuclide i Barlksnt rati on in soil
"% Concentration factor of fseprEglsdilc activity in

Q Airborne dustk PosMofmcentrati on

FormiRlaadi onucl i de triaanesf evedreutoanbslses |anad f
O0r Q 0 QY; Q
0p Q Radionuclide i cBagkiEWntration in plant
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0 Q Radi onuclide i BaigWwWnt ration in soil

Yo, Q Radi ontclandéer factor (transfemBgdgMom soi | t
/ Bq /DKW

For mulaad i 7adreu ctlrian s f epra sftruanme soi | t o

O0prQ 6 QY Q

0pb Q Radionuclide pacstobhgkeingDWt i on i n

0 Q Radionuclide i Band kgmDtW ati on in soil

Yo QRadi onuclide i transfpas) iBgetkogr(BW t k @DWf er f r ¢

FormRlaadi onucl i deastaeané¢fiersfiomaeik product

0 Q O0pfp QA Y Q

0 Q Radionuclide i concenBg/&wWi on in | ivestock p
0rp Q Radi onucl i de iasdaBgee&WtDr ati on in p

"Q Mar ket dilutiJon factor of feed

0 Feed intakek®W dayvestock

'Y Q Ratio of consumed radionucdayFeWg transfer t

Assessment gener plalhr v maud @ da btl ee faowe reaagbch yagqe sgr ou
ol d1 4 7year-89yelad s bH5 d) wearoe ®onsveed.s st rfaatcs foerr
factotrlse val ueastaltersapld‘abddt he | AEA ard®*we€CRBRP docu
used. For parameters for which the average va
documé/mifsthe Atomic Energy Society of®adfapan an:«
the | AEA were used. Theapae hamae ®y hAcpvare nidris x ud e d
TabAleAd O .

Theaduoldaodresivwerre dele3s#Ai uamm dl1l X7e,s iwhm c h hlaivs | onge.l
than other radi obhwikus Wiétrmahn Bdniela ¢ eadc cp mdvaedite eual nadn t
released into the enavcicroorndnifergt Jtagnan es gepaguBEami md
19, The abundanc-234 aadndl o7 swassi uanl c Wlaptasmeser om
gover ntmemd dtks ng i ma di eraacdoiiuonbecasityaa t i ng from an a
a ratio of 1: 1 at the time of the accident.
Theonver siodn exeegradanls  or mullegp eln d o eqdti hd threi but i on
ofadi oact.The destumbution of radiSShepeowne cesi u
the constructliS&nt methawndofiséhef gsihredei aecadeénth

It is assumed that the depth di sdtirsitbrifttiwuotne dof r :
has a peak idt tshoamret idhaipctiohmd)i t @¢ i @n di ggi®ng, pl ou
Whethher e | si amiomggfiitdiha&lononcentration ofi scesi um
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averdged

Whenhhradi oactive cesium is exponentially di st
radioactivity@ebglckeq)t matddiecpdh A mexprestsied by
exponegub®B(l9@ecordi ngditoadthievi ty ¢ &go).ematsrsat i on
depstghf  anrde It & tslisopht gt 1) .

8 - b sAoDA (9)

Th ema sdse ptihs defined as the product ofTheoi |l de|
rel axmatdisophtits a par amet edre prtehp rdeissetnrtiibnugt itohne of r a
and the smaller the val ue, the more the radioac
surfaceert&&@dtatr et mematdicopbom | and wi mhagmomgartific
after t e caanmisudnetrgth On the otherthanidnveastciog ati i
conducted by the Nucl ear dafetgaud aa d oind Amtt ,h oirti tiys a
t hree | axna sdseophtwas aB'dwunt tdifsorstcuadlycul ati nwe t he expg
assdimkat the cesium is atwet hseeés uerxftaecren adf etxhpeo sa
conver siOomm "Maacthoee | axmatdieophtt b 12 g/ cm

3. 4. Assed hofeendd i Mexgproasldoee frfoonr nfleB&8 wi th unit
concent ratdi@emacafi ve cesium

3. 4Asls.essme hoiddMi ng average and standard paramet
The additional exposureadbeacpeveuaéesi aomncenso
based on t henocsedspar ameitrer SedsteltonhPe gla.r3d.i ng t he
concentration of radi oacti M8 7¢ e swihim,h thhiads e@o d oa
and remai nme , f owalk tHap/skgpt JTume 2dr2ent rr-a34 on of
was s OXBqgt/ikmO consi derraadtiioahreegtta livaett hiea $ e ¢ svieleenr e d
accianedutn e azGaa2wi antgi @ df3tdoesilBm at the time of t
o fl.

Ho we vna hia n a Boerdes ste n a raisc,e stshmeanit ¢ spr es bl@ag @idnd or
per f oirmmeed 45¢tahf ttygepbrant icnognsi deriintgg ménlwve | wedk i n
har veasntdardg odedc aweofh®esdmanent rati onabdbteradboac
yeaxXwng)wRaOsw6 7cal cul at adi ohencsa W,erainmndg t he c-oncentr a
137 sweat83tBof kg and t he ¢ onrlc3ed sweaasd #t2o®B qo/fk gc.e si um

3. 4Me2t.hodhcefrt@ai nty anal ysi s
The B3S6tates that considersaaieny odbnsceesrstmaeianitnyt y
exists Iin eacshcaofampities 8 s a8 e dAssmafmarmettheercsa.s 3 eis 8 sne nt
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we considered thdtr ebsescemadutsa®i nthye wasenari os cove
considering varieunsi posbtiebel usiecas phaméedwmnul an
be covered by the scenlam i @addidti semnuislsefdend che Setch @
AESJ Standard whi c hJ aapraen etaltdee md o c smoerntes i ek, and
calculation formulas are conservativiél yt hmodi fi
unceritrmitnh gwansouddeglesd b e edo v e

The parameter values set for the assessment of
are average or standard val uewalabnedt itth eirse naercee sv
to considemMhemeffota, nunciemddi hyy ewab ueaetxiarmg t h
exposure dose with consasvsvaetscimenipar adeét erenalse
dose per uni t concentrati onHowe v arB, o@IEBEisve had s i
conservative assessmentr emaay ssrhdcwc a wetdiud nt sh eti hrad e
interpThéeapboameters fumderheonsdc avetr it it thyp san a lhya
met both condi oirbpscéndi andn( b)

( &Par ameft etrtrse e x p,oswhieclp amdrwd §tbth oaf t he t ot al ad
exposure dose in anSyelab?-¥)be four age groups

(A yerages and standard values.

(cParameters whoa® & atcecemnsditwhaarfigaegyi ons i n par amd
mat ch both conditions (a) and (b).

The par amatiEedshtbandi ti omnsbeex(tagr nmanld dodpd dhswerree t i |
annual intvdkhadmbhkedad di | ut (AT hfeapboramef efsod on.
with condittheoinls (ict)g ensetrifemom (@er) tTh&St i nhailmti on t i
formefrbTN88d mahket diluti@mhifeastoofofpafraemdt ers
conservatively set to acco#dthef ot Do dexatdthd inrgt y |
parameter consisideApmpagndihe Bariati on

15



Tabl e 3. Parameters coeskedared {ddulbbyert
Standard|Conservat
ScenanParameters considered f
parametenpar amet e
external eox,pooisslu rien gtei smef
183 h/y 640 h/y
TS®r )
Paddyldust i nhalhat imeifdtl)iSBe 53 hly 186 hl/y
annual intbake of food 54 kgFW| 98 kgFW
mar ket diluti®n factor 0.5 1
external eox,pooisslu rien gteisnef
858 h/y 1,069 h
Cropl qTS®y ), idufsdl atiinor otrifpe)
(vegetilannual intbake of food 102 kgFV 191 kgFV
mar ket diluti®n factor 0.5 1
Cropl gexternal e0x,pooisslu rien gteéi sn ef
852 hly 989 h/y
(fl ow(TS®p ), dust inhafatfmgn
external eox,pooisslu rien gteéisnef
540 hly 781 hily
TS®i ), dust inhafaten
Or cha
annual intbake of food 37 kgFW| 113 kgF\V
mar ket diluti®n factor 0.5 1
external eox,pooisslu rien gteéi snef
1,244 h 2,284 h
TS®r ), dust inhafatfen)
PastuUlonnual intiake of food 23 kgFW| 70 k geFaw
(mil k
mar ket diluti®n factor 0.5 1
mar ket dilutidnh factor 0.12 0.18
Pastulexternal eox,poosslu rien gtei snef
928 hly 1,686 h
(beaft t|TS® ), dust i nhafatfgn
Managegexternal eodx,pooisslu rien gtei snef
54 hly 77 hly
Fores|TS®p ), dust inhhafattgn
Resi deext eerxnpaolsur e tiome (i ndo 5,778 h 8,618 h
external eox,pooisslu rien gteéi snef
Par k 178 hly 518 hly
TS®i ), dust inhafaten
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Tabl

e 4.

Par amet er s

consi d&6 ede s

Scenat

Parameters

considered f

Standard

par amet e

Conservat

par amet e

external

eoOx ,pooissl U ri en gt & sn eff

183 h/y 640 h/y
TS®r )
Paddyldust inhalhatfioofagt)i M&S 53 hly 186 hl/y
annual intbake of food 35 kgFW| 51 kgFW
mar ket diluti®n factor 0.5 1
external eox,pooisslu rien gteisnef
858 h/y 1,069 h
Cropl qTS®y ), dust inhafat@gn
(vegetlannual fiomdiéhke of 47 kgFW| 75 kgFw
mar ket diluti®n factor 0.5 1
Cropl gexternal e0x,pooisslu rien gteéi sn ef
852 hly 989 h/y
(fl ow(TS®p ), dust inhafatfmgn
external eox,pooisslu rien gtei snef
540 hly 781 hily
TS®i ), dust inhafaten
Or cha
annual intbake of food 34 kgFW| 68 kgFWwW
mar ket diluti®n factor 0.5 1
external eox,pooisslu rien gteéi snef
1,244 h 2,284 h
TS®r ), dust inhafatfen)
PastuUlonnual intiake of food 52 kgFW) 107 keghkY
(mil k
mar et ution f®ctor of f 0.5 1
mar ket dilutidnh factor 0.12 0.18
Pastulexternal eox,pooisslu rien gteisnef
928 hly 1,686 h
(beef |[TS®y ), dust inhafatpgn
Managegexternal eodx,pooisslu rien gtei snef
54 hly 77 hly
Fores|TS®p ), dust inhhafattgn
Resi deext eerxnpaolsur e tiome (i ndo 6,998 h 8,618 h
external eox,pooisslu rien gtei snef
Par k 232 hly 515 hly

TS@®r ).

dust inhafat togn)

17
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Tabl

e 5. Par amet er s

consi deX4dyodlmdrs uncert ai

Scenat

Parameters considered f

Standard

par amet e

Conservat

par amet e

external eox,pooisslu rien gtei smef

183 h/y 640 h/y
TS®r )
Paddyldust inhalhatfioofagt)i M&S 53 hly 186 hl/y
annual intbake of food 61 kgFW| 92 kgFW
mar ket diluti®n factor 0.5 1
external eox,pooisslu rien gteisnef
858 h/y 1,069 h
Cropl qTS®y ), dust inhafat@gn
(vegetilannual intbake of food 88 kgFW| 133 kgFV
mar ket diluti®n factor 0.5 1
Cropl gexternal e0x,pooisslu rien gteéi sn ef
852 hly 989 h/y
(fl ow(TS®p ), dust inhafatfmgn
external eox,pooisslu rien gtei snef
540 hly 781 hily
TS®i ), dust inhafaten
Or cha
annual intbake of food 27 kgFW| 61 kgFWwW
mar ket diluti®n factor 0.5 1
external eox,pooisslu rien gteéi snef
1,244 h 2,284 h
TS®r ), dust inhafatfen)
PastUlannual intdake of food 92 kgFW/ 147 kgaFV
(mil k
mar ket diluti®n factor 0.5 1
mar ket dilutidnh factor 0.12 0.18
Pastulexternal eox,pooisslu rien gteisnef
928 hly 1,686 h
(beaft t|TS® ), dust i nhafatfgn
Managegexternal eodx,pooisslu rien gtei snef
54 hly 77 hly
Fores|TS®pr ), dust inhafatfgn
Resi deext eerxnpaolsur e tiome (i ndo 5,315 h 6,991 h
external eox,pooisslu rien gtei snef
Par k 217 hly 593 hly

TS®x dust

) i hhafat fogn)
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Tabl e 6. Parameters consi defl®yde aripgsd uncert ai
Standard|Conservat
ScenanParameters considered f
parametenpar amet e
external eox,pooisslu rien gtei smef
183 h/y 640 h/y
TS®r )
Paddyldust inhalhatfioofagt)i M&S 53 hly 186 h/y
annual intbake of food 78 kgFw| 118 kgFV
mar ket diluti®n factor 0.5 1
external eox,pooisslu rien gteisnef
858 h/y 1,069 h
Cropl qTS®y ), dust inhafat@gn
(vegetlannual fiomdiéhke of 89 kgFW| 145 kgFV
mar ket diluti®n factor 0.5 1
Cropl gexternal e0x,pooisslu rien gteéi sn ef
852 hly 989 h/y
(fl ow(TS®p ), dust inhafatfmgn
external eox,pooisslu rien gteéisnef
540 hly 781 hily
TS®i ), dust inhafaten
Or cha
annual intbake of food 24 kgFW| 64 kgFW
mar ket diluti®n factor 0.5 1
external eox,pooisslu rien gteéi snef
1,244 h 2,284 h
TS®r ), dust inhafatfen)
PastuUlonnual intiake of food 36 kgFw| 88 kgaw
(mil k
mar et ution f®ctor of f 0.5 1
mar ket dilutidnh factor 0.12 0.18
Pastulexternal eox,poosslu rien gtei snef
928 hly 1,686 h
(beef TS®r ), dust inhafat fen
Managegexternal eodx,pooisslu rien gtei snef 54 hly 77 hly
Fores|TS®p ), dust inhhafattgn
Resi deext eerxnpaolsur e tiome (i ndo 5,315 h 6,991 h
external eox,pooisslu rien gteéi snef
Par k 210 hly 526 hly
TS®i ), dust inhafaten
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4 AssessRmentt of additional exposuadi daskei perceasi t
4 A sessrmesrutl ts using average and standard paranm
Theal curleagidlotns of the additional telxqaads wrnetdouse
cesium in soil 7tad0.@lhe & lo evialda th dedxapbolddus ewleir gh e s t

for the Res.Théed cye o dadgeen aggréamep vee dhi ghest oéxposur e
4111 6(mSv/ year)/ (Bqgl/ kg)

Foalsicemat hen hteth@®@mddy scenamiacs, tdixet earomdIn ax p cou
tboadditi onal lewpgdseurmRe sdaleen.ce scenari o, t he exi
than in the other scenari ossidtue (tho méRdeddyoen.ger |
scenari o, since the time sIpgSeBnats (rweolraktiinvge | hyo usrhsc
i mport theexet eafn al expeduwurtd vt ¢ wavp b @ o sdeuse

t o stohiel i ngedet $ bani lmtma | wer e s mallhle iand daltli osncad n aerxiy
dose in each exposure pathway wast hsel itghtally vdil fu
did not differ significantly.

Mor eover, when conduct i nas ¢ ersas maedndeistpioonnsael t eox proes
from municipalities and | andowners of the TSSs,
concentration of radioactive cesium in the tops:s

t hpeot end 4 qada ntdi nieo of o oitmea afkcer me r kBS .t Af tilki s, mor
assessment bdmomehs sposstsuidhyl,e.al t hou¢liB 4t taen dr d thieo
cesdildm was decided based on the ratiactiumal June
measurement day and change the existence ratio
134 is very small as of June 2022, it i' S consi
consideration of the factt wraéd. measur ement date ir
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Tab7l eAddi ti onal exposure dose per unit conc
i n eachAduwletna)y i o (
(mSv/ yl¢ 8g) kg)
I nternal I nternallnterna
Scena External ) o ] Tot a
(food ir (sohbest(dust i
Padd- 1.xa06 1.x8 6 2. x1 4 6 . x16° 3 .x40
56. 9% 43. 1% 0. 0% 0.0% 100.
Cropl 9 x1 0 2.x8 6 9 x7L @ 9 xa 6 1.x2 0
(vege- 76. 6% 23.4% 0. 0% 0.0% 100.
Cropl 9 x1 0 - 9 xd @ 9 x8 46 9 x1 6§
(flow 100. 0¥ - 0. 0% 0.0% 100.
5 x71 06 9 x4 0@ 6 .x1 0 6 .x2A6¢ 6 .x7L 6
Or cha
85. 2% 14. 7% 0. 0% 0.0% 100.
Past 1.x3 0 3.xA 6 1.x4 6 1 .x4 6 1 .x4 ¢
(mil k 97. 8% 2.2% 0. 0% 0.0% 100.
Past 9 x4 6 - 1.xa 6@ 1.x1 6@ 9 x4 6
(beef 100. 0% - 0. 0% 0.0% 100.
Manag 1.x16 - 2 x7 61 1.x2A8 1.x1n06
Fore 100. 0% - 0. 0% 0.0% 100.
_ 2 x4 @ 6 .x4 0 1 .x6a 0 1 .x6 6 2 x7L ¢
Resi d
97. 6% 2. 4% 0. 0% 0.0% 100.
1.xa06 - 2.xa 08 2. x1 6 1.x46
Par k
100. 0% - 0. 0% 0.0% 100.
The | ower row shows the percentage of the tot
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Tab8l eAddi ti onal

exposur e

dose

in each -6cya@adds o (1
(mSv/ yl¢ 8y kg)

per uni-t

conc

Exterlnternal Internal I nternal
Scena ) ) o Tot a

expos (food in (soil (dustibn
Paddy 2 .x3 0 8 x7L 6 7 xd ¢ 7 x2A0° 3 x4 6

74. 4 25. 6% 0. 0% 0. 0% 100. C
Cropl 1x208 1.x206 3 xa @ 1 .x2 68 1.x3 0
(veget 90.9 9. 0% 0. 0% 0. 0% 100. C
Cropl 1x26 - 3 .x8 @ 1.xn 6@ 1.x2A 0
(flow 100. ( - 0. 0% 0. 0% 100. C

7 .x3 6 8 x8 6 2 . x2A G 7.x30 8 x3a 6
Or cha

89. 8 10. 2% 0. 0% 0. 0% 100. C
Pastu 1.x720@ 6 x4 0 5.x2 @ 1.x71 6 1.x8 0@
(mil k 96. 4 3.6% 0. 0% 0. 0% 100. C
Pastu 1.x30@ - 3. x4 6@ 1.x3 6 1.x3 0
(beef 100. ( - 0. 0% 0. 0% 100. C
Manag 1.x40 - 9 x8 61 1.x4 0 1.x4 06
Fores 100. - 0. 0% 0. 0% 100. C

_ 4 x1 ¢ 2. x3 0 5.xd 0 1.x406 4 x1 ¢

Resi de¢

99. 4 0. 6% 0. 0% 0. 0% 100. C

3.x3A6 - 1.x @ 3. x40 3.x36
Par k

100. ( - 0. 0% 0. 0% 100. C
The | ower row shows the percentage of the tot
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Tabdl eAddi ti onal exposure dose per u
in each -4 eyoalpdi ® (7
(mSv/ yl¢ 8Bg) kg)
Exter Internal Internal I nternal
Scena ) ) . Tot a
expos (food i (soil (dusttiim
2. x1 68 1.x36 4 x8 0 4 x4 0° 3. x40
Paddy
62. 9¢ 37.0% 0. 0% 0. 0% 100.
Cropl 1.xagd 1.x86 2 x2A @ 7 x4 6 1.x2 0
(veget 84 . 6 15. 4% 0. 0% 0. 0% 100.
Cropl 1.xad - 2 x2A @ 7 x4 6 1.xad
(flow 100.C - 0. 0% 0. 0% 100.
6 .x3 06 5 .x@ @ 1 .x4 6 5.xa 6 6 x4 6
Or cha
91. 8¢ 8. 1% 0. 0% 0. 0% 100.
Pastu 1.x30 9 x4 @ 3. xA G 1 .x2A 6 1 .xd @
(mil k 93. 9¢ 6. 0% 0. 0% 0. 0% 100.
Pastu 1.x10 - 2 x4 @ 8 xd ¢ 1.x1 08
(beef 100. C - 0. 0% 0. 0% 100.
Manag 1.x20 - 6 .x1 61 9 x4 6° 1.x2A0
Fores 100. C - 0. 0% 0. 0% 100.
_ 2 x4 @ 3 x1GO 2. x2A0 1.x386 2 x@ ¢
Resi de¢
98. 6¢ 1. 4% 0. 0% 0. 0% 100.
2 xda 6 - 5. x71 6 2. xad 2 xd 6
Par k
100. C - 0. 0% 0. 0% 100.
The | ower row shows the percentage of
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TabDe Addi ti onal exposure dose per unit conc
in each sleywenaarhsio (15
(mSv/ yl¢ 8Brg) kg)
Exter Internal Il nternallnternal
Scena ] . . Tot al
expos (food in (soil (dusithal
2. x@ 6 2. x1 68 2. x1 4 5.x8 0° 4 x1 06
Paddy
48. 5! 51. 5% 0. 0% 0. 0% 100. 0
Cropl 9.x386 2 x4 6 9 x7L @ 9 x4 6§ 1.x2A 0
(veget 79.5¢ 20. 5% 0. 0% 0.0% 100.0
Cropl 9x36 - 9 xa @ 9 x4 ¢ 9 x3 6
(flow 100. C - 0. 0% 0. 0% 100. 0
5.x94 6 6 .xa @ 6 .x1 0 5. x4 6 6 .x3 6
Or cha
89. 9! 10. 0% 0. 0% 0. 0% 100. 0
Pastu 1.x4@ 4 x8 ¢ 1.x4 6 1 .x4 6 1 .x4 @
(mil k 96. 5! 3.4% 0. 0% 0. 0% 100. 0
Pastu 1.xa@ - 1.xa 6@ 1.xA 6@ 1.xA 0@
(beef 100. C - 0. 0% 0. 0% 100. 0
Manag 1.x10 - 2 x7 061 1.x246 1.x16
Fores 100. C - 0. 0% 0. 0% 100. 0
_ 2 x4 ¢ 4 x8 0 9 .xd 0° 1 .x6 0 2 x8 ¢
Resi de¢
98. 0! 2. 0% 0. 0% 0. 0% 100. 0
2.x3 6 - 2 x4 0 2.x3 46 2. x36
Par k
100. C - 0. 0% 0. 0% 100. 0
The | ower row shows the percentage of the tot ¢
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4 Result of mnalcegsitainty a

I n order ewéfacahnhpEeitiip@mirea met ¢ haed/dhil tuieenal expos
doses per unit concentration of radioactive ces
t heulrtess ar e s hddahhaan cTualbdaltcaedx prodloswee hé gli @ st

t hRResi dence HWeyadidge grexcwefi vedhi ghest odxposur e
5 100 6(mSv/ year))ConpBag/ikngg t heotcadlecdunl$abtsegd t he conser v
parameters wittsitrhgpstehe advceidl agedor standard va
i ncreasaaddiniobomal waxsmpo stuor ea 3dfodscaeteosr igarfrea d By

sce nafraard aThe r atciad cafl attddech gdd he average &r stand:ze
t o ctanecul autseachgddshe consersdadi netpai amertegreatlt by
the ag&Nogeoupheand die telset scenario,e altlangdar d matne
conservative calculation methods have the same
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Tabl.e Results of the uncert(aduhty anal ysi s
mSv/yéedaBrq/ kg

Rati o
Conser\y
Cal cul Exter I nter
Scenar Tot al tot al
met ho exposi expos
do/S¢ and
tot al
Stande 1.x40 1 .x3 06 3. x40
Paddy 3.6
Consery 6.x80 5.x30 1.x2ad
Cropl a Stande 9 .x10 2.x8 0 1.x20 L8
(vegeti: Consery 1.xn0 1.xad 2 x2A 0 '
Cropl a Stande 9.x10 1 .x4 6 9 .x1 @ )
1.
(flowe Consery 1.xn0 2. x3 G 1.x1 6
Stande 5.x710 9 x4 @ 6 .x1L 0
Orchar 2.1
Consery 8.x30 6 .x2A 0 1 .x4 ¢
Pastur Stande 1.x30 3.xA @ 1.x40d
2.0
( miclokw) Consery 2.x440 2 x0 6 2 x7 @
Pastur Stande 9.x40 2.xn @ 9 x4 0 L 8
(beef ¢ Consery 1.x840 3.x8 6 1.x8 6@ '
Manage Stande 1.x10 1.x346 1.x16 Lo
Forest Consery 1.x1n6 1.x348 1.xn6 '
Stande 2 .xda0 6 x4 @ 2 . x7 0
Resi de 1.5
Conser\y 3.x80 6 .x4 @ 3 .xad
Stande 1.x40 4 x1 6§ 1.x4 06
Par k 2.9
Conser\y 5x80 1 .x2 6 5 .x8 @0
I n t ecarscwlfati on met hods, calculations wusing
designated as "standard", whil e calculations
account were designated as "conservative".
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TabPRe Resulutngs eaft ati me vy

mSv/yéedaBrq/ kg

Rati o
Conser\y
Cal cul Exter I nter
Scenar Tot al tot al
met ho exposi expos
dose/ St
tot al
Stande 2.x80 8 x G 3. x40
Paddy 3.4
Consery 8.x80 2.xda 0 1.x11 0
Cropl a Stande 1.x20 1.x206 1.x3 0 L 4
(vegeti: Consery 1.x30 3.x016 1.x4 0 '
Cropl a Stande 1.x2A0 4 x71 G 1.x20d )
1.
(flowe Consery 1.x40 5 .x4 @ 1 .x4 @
Stande 7 .x30 8 x8 @ 8 x3 0
Orchar 1.7
Consery 1.x10 3 .x4 06 1 .x4 ¢
Pastur Stande 1.x710 6 .x3 @ 1.x80d
2.0
(milk ¢ Consery 3.x24d 3 .x8 06 3.x8 0
Pastur Stande 1.x30 5.x1 6@ 1.x3d L 8
(beaftt Consery 2.x34d 9 x3 G 2. x3 08 '
Manage Stande 1.x40 1.x8 06 1.x4 6 Lo
Forest Conser\ 1.x406 1 .x8 0 1 x4 6 '
Stande 4 x10 2 x4 6 4 xn @
Resi de 1.2
Conser\y 5x@0@ 2 x4 ¢ 5 .xA @
Stande 3.x30 1.x3 6 3.x30
Par k 2.2
Consery 7 x40 2 x4 @ 7 x2A0
I n terms of cal cul ati on met hods, cal cul
designasedndaar d", whil e calculations wus

account wer e
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TabBe Results of the uncertalhtyelmnal ysi s
mSv/yéedaBrq/ kg
Rati o
Conser\y
Cal cul Exter I nter
Scenar Tot al tot al
met ho exposi expos
dose/ St
tot al
Stande 2.x10 1.x306 3. x40
Paddy 3.3
Consery 7.x80 3.x8 0 1.xnd
Cropl a Stande 1.xA0d 1.x86 1.x20 L s
(vegeti: Consery 1.x30 5.xd 6 1.x8 @ '
Cropl a Stande 1.x@ad 3.xa 6@ 1.xA @ )
1.
(fl owe Consery 1.x2A0 3.x83 6@ 1.x2 6
Stande 6.x30 5 .x8 @ 6 .x4 0
Orchar 1.7
Consery 9.x20 2 .x8 0 1 .x2A 0
Pastur Stande 1.x8 0 9 x4 @§ 1.x4ad
2.0
(milk ¢« Consery 2.x7140 4 x4 6 3.xna
Pastur Stande 1.x110 3.x3 6 1.xnd L 8
(beef ¢ Consery 2.xad 6 .xA G 2 . x@ @ '
Manage Stande 1.x2A0 1.xad 1.x2A6 Lo
Forest Consery 1.x206 1 .xad 1.x2A06 '
Stande 2 .xda0 3. x1 0 2 .x@ @
Resi de 1.3
Conser\y 3 x40 3. x1 G 3 .x4 ¢
Stande 2 .x80 7 .x8 6 2 .x8 06
Par k 2.7
Consery 7 x10 2. x1 @ 7 .x10
I n terms of <calculation met hods, cal cul
designated as "standard", while calcul

accoundte swegneat ed as
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TabWhe Results of the uncert ail9yteyoriasthal ysi s of
mSv/ yeéearq/ kg

Rati o
Conser\y
Cal cul Exter I nter
Scenar Tot al tot al
met ho exposi expos
dose/ St
tot al
Stande 2.xA0 2.xn0 4 xn @
Paddy 3.3
Consery 7.x@0 6 .x4 0 1.x3d
Cropl a Stande 9 .x30 2 x4 6 1.x20 L7
(vegeti: Consery 1.x2A0 7 x40 2 . xA 6 '
Cropl a Stande 9 .x30 1.xa 6 9 x3q 6 )
1.
(flowe Consery 1.xn0 2 x2A G 1.x1 6
Stande 5.x40 6 .x8 @ 6 .x8 @0
Orchar 1.8
Conser\y 8.x80 3.x8 06 1 .x2A 0
Pastur Stande 1.x40 4 x4 6 1.x40d
2.0
(mil k ¢« Consery 2.x34d 3 x4 06 2 x8 @
Pastur Stande 1.xA0 2.xn @ 1.xad L 8
(beef ¢ Consery 1.x840 3.x8 6 1.x8 6@ '
Manage Stande 1.x10 1.x20 1.xn0 Lo
Forest Consery 1.x1n6 1.x2A08 1.x1 6 '
Stande 2 .x40 4 x8 6 2 .x3 @
Resi de 1.3
Conser\y 3 x10 4 x8 6 3.x2A0d
Stande 2.x30 4 x71 6§ 2.x30
Par k 2.5
Conser\y 5x80 1 .x2 6 5.x8 0

I n terms of <calculation methodardcphcamat eponssze
designated as "standard", whil e calculations u

account were designated as conservative".
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5Met hods for Case Studies

The additi onalkr exopnocseunrter addadsoen of radioactive c
cal edl an 3.4 watshcemgli uimplcioemd¢ elmy rati on in the to
ort hteesi um concentration estimated from the ai
addi tional expos uaseseadssss@ahgeambBd/ i/ s a riv)ec romagrde ,

t hcdgul adedti onal e hes-theormng@e ereSIvwiy e fa r

5. .Assessmenaf nmedddotd moshemade by usirnagditohaec ta cvteu acle s i
concentrationfmoeansuSr.ed at t he

Case study calculationsaweaeddadei byomal téeppys:
concentration osfhorvwand 3o #@b@nwendeasi um addi ti onal
per unit concentrashowno8. 4adi bgcthee measiuumd
13 concentioabidbo it hien atThSepan tfhoer nmeetaas s ks rsdietna s e
average value of t he measur ed vastsessmeasd used
concaetntornt o me fi ihtehe f ormer TSSs used fdbllnhe cal
er tthead Dener TSSs tihne vlag 9 so ucsf Atj ht eB afahnrdeneC, ar

wer e selcehc tdeidf,f ewhii n -ushee i anwihsaremsdsh elyBoad et Heocat «

7
e
maxi mum value of the Trhea smeraesdurwal weal waes wded.a
n
ord

assumeuwsd anidnt ervi ews were conducted wihbhethe n
|l ocated. Although the date of measurement of r
di fferent raaslslesss®liudsnwe 202 2.

Soi l sampl i nign wsa sc nd ocheep twhiStdhr lo ms & me | ishfegSfSmeient s
oA were selected by dividing the entire TSS int

no | ar g,80rOm’tFhiavne 1poi nt 8 wér @ hselcentter and four
subdi vhei soi | s anphd nTgB $eon dnft & Wesroenaet bas samer e

the setblrfwdshe area of t Isea opgliedit noheeacekd 20i Im
the center ahdt hweeuTeS Suosrenderass soi |l sampling poin
m x 20 m, the plot was divided into meshes of
corner s, and thersenferaahd mkeebar weoenfTlhheed as ¢
concentrat-1®8n of tlesesismil|l was measured with a g
The selection of soil sampling sites described
the Bmeintds 2guidelines

The concentrdBi7oi optetbenBeS8A Mwas hi gherhet iTaSrS t h a't
oBolC( Tabh®Bhe verqt3Fowo@sentrations in TSS B an
these sites being lreevaetldded before the TSS was ¢
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T a bll 5e Basic information and measur ement resul
where actual meds8Uudremeacenodr ac e ®inumn soi l W 8

Number concent ¥3@&g

Area @ sites [ Bgq/ kg] Locat
Assumedsk .
[m?] soil s _ Ar ea
maxim aver
wetr ak:t
Agricul tu
TSS . 23x 19 11 636 160 Hamad
(excludin
TSS Man a oerde s 75119 40 0 38 6 Nakac
TSS Buildings, 10119 38 13 4 Ai zu

Thmean value was calculated by excluding values

5.Asessmeamtod of additional exposaideoskcogatwesi ng
i SS

I n order to sesenfat mvedrhessr egifeet hibbheacS.edlnst udi e
guestionnaire surveys were carried out for 29
from among t hel @3Ai driugkaiulsihti imas Pirrevfad atebaceorf As a
doseat ad el ar g ®re uworbht eari noefd

The surved pPperomoFebruardyhleRkiD2fo MaeclBurvey i
me asur e nendh ed ati & tdhpep s iotfla omee idgthda e gr odi®&é& of t he
measured by the municipali py e@telleas urheme rets troe sau
of (5) iHowWdweurr,e i6f) t he municipality did not me;
work was completed, air dose 1(atheasaf éeément heesae
of (3) iwerdel gwe ree dlainrnys tneuand .c it aeil ri t d c@sses ureast de so f

t hreadi oactive cesitlhtBogomiclent oadiedbes mine the pr
cont amiWhathhenmeasurement | asted sever al days, t
I n castebhewmensuat m& nd ewdgtsd i@m KThSeSvmo sltaaraac ¢ matb | e
fromiTesrSi t essamahiheiwealei tuys ed.

The probabiohi by dhet aidbduatfioonalheewpevenye sthaeed

by multiplyl3®g ¢dhrecertsiiaitmi on i n the surface soi
of each TSS site by the additional expesumuen dos
caledl an Sé&q@tuiadn ohs4.(Cl) and (C2) in Appendi x

rates tI@87ceoinemntr @abheoesti mategspifbalihlei syrdies
sitwvas comparreeds uwittsla Stetrésstt h®ect i on 5. 1.
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6.As s e ReesdplCtassSéd udi es
6. AsseReasdilatl di toifonal exposure doseradlioalcati e#éd f r c
cesicomcent it dtradecetnudln TSSs
Theal cud ead fi mtrhse addi ti onal exposliBr7ie chomsentusiamng
measunhde topsoiMTShd et h Balwhoelsdal 6
T I'n the sadicnmgg athen average and gtremdersd pa
additional , 2elMlfmSw/ryeaadro sal cul dtaehder bpt afi8S A
(vegeds adbnammdhad I ehadgse group
T I'n the swdicud athenconsealgaeldveeaadedsita menat
exposur kldddosSe / ywas calculated €ooplTasnsd A f
(veged @adnamrddar | t s
As these valmSevsd yaeraeg ,bdlhew sites of TSS A, B an
former TSS sites having the same osamewémndonc
uses as TSS sites A, B and C should also be saf

Table 16. Additionadsiedwoxswme echdo@elbyohheinng he
actual forlmer TSS (Adu
mSv/ year

Cal cul Exter I nter
TSS Scenar Tot al
metho exposi expos|
Standi: 3 x116§ 2 .x4 ¢ 5.x83 @
Paddy
Conser 4 x3 6 3 x4 6 7 x0 G
Cropla Stand: 1.x386 4 xq 6 1.x94 6
(veget Conser 7 x4 G 6 .x6 G 1.x4 6
TSS A
Cropla Standi: 1.x386 3.x1 6 1.x3 6
(fl owe Conser 6 .x7L G 1.x4 6 6 x7L G
Standi: 9 .x2A6 1 .x8 G 1 .x1 6
Orchar
Conser 5.x3 6 3 .x4 6 9 x2 @
Manage Standi 7.x380 8 x4 0 7 .x30
TSS B
Fores Conser 4 x2 0O 4 x8 G 4 x2 0O
. Standi: 1.xd @ 3 x&8 0 1.x8 @
Resi de
Conser 4 x4 @ 8 . x3q 6 5 xA G
TSS C
Stand: 1.x10 2 .x89 @ 1.x10
Par k
Conser 7 x1 0 1 .x8 0 7 x11 0

I n terms of <calcul ation met hopasr,ametl ecru |l vaa li wenss

designated as standard", whil e calculations u

account were designated as conservative".
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Table 17. Additional €dxX3poscwmeehdo@oeyhnheinng hee
actual fo6 meeddsSS (1
mSv/ year

Cal cul Exter Il nter
TSS Scenar Tot al
met ho exXpost expos!
Standi: 4 .xA@ 1 .x4 6 5 .x4 §
Paddy
Conser 5 .x8 6 1 .x8 6 7 x3 6
Cropla Standi 1.x46 1 .xa 6 2. xn 6
(vegetiConser 9 x4 @ 2 x4 G 1.x208
TSS A
Cropla Standi 1.x46 7 .x8 6 1.x4 6
(fl owe Conser 8 x7 G 3.x8 6 8 x7L G
Stand: 1.x26 1 .x4 @G 1.x3 6
Orchar
Conser 6 .x9 6 2 .x1 G 9 xO 6
Stand: 9.x30 1.xa§ 9 x8 0
TSS B Managed:
Conser 5 .x3 ¢ 5 x9 @ 5 .x3 ¢
. Standi 2.x4 06 1.x4 6 2 x8 @
Resi de
Conser 6 x4 6 3.xA6 6 x4 6
TSSC
Stand: 2.xA0 7 xq @ 2 x ¢
Par k
Conser 9 x3 d 3.x10 9 x3 d
I n terms of cal cul ati on met hods, cal cul ati ons
designasedndard", whil e calculations using par
account were designated as "conservative".
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Table 18. Additional €dxX3poscwmeehdo@oeyhnheinng hee
actual f ordneyoeladSs (7
mSv/ year

Cal cul Exter I nter
TSS Scenar Tot al
met ho exXpost expos!
Standi: 3.x48 2. xA 4@ 5.x83 6
Paddy
Conser 4 x8 6 2 x4 6 7 x2A G
Cropla Standi 1.xda6 2 x4 6 1.xa 6
(veget iConser 8 .xA G 3 .x8 G 1.x208
TSS A
Cropla Standi 1.xda8 4 x8 6 1 .xd G
(fl owe Conser 7 x4 G 2 x2A 06 7 x4 G
Stand: 1.xQ8@ 9 x @ 1 .x1 6
Orchar
Conser 5 .x8 6 1 .x8 6 7 x4 6
Stand: 8.x11L0 7 .x@ @ 8 x1 6§
TSS B Managed:
Conser 4 x@ 0 4 xA G 4 x@ 0
. Standi 1.xa0 2. x2A 06 1 .x6 6
Resi de
Conser 4 x4 G 4 x7 O 4 x4 G
TSS C
Stand: 1.x4a0d 4 x7L G 1 .xd 6
Par k
Conser 9 x1 @ 2 x4 9 x1 0
I n terms of cal cul ati on met hods, calcul ations

designasednaasr d", whil e calculations wusing par

account were designated as conservative".
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Table 19. Additional €dxX3poscwmeehdo@oedyhnheinng hee
actual f o+l%yeeraorJs6S (15
mSv/ year

Cal cul Exter I nter
TSS Scenar Tot al
met ho exXpost expos!
Standi: 3.x2A86 3. x4 ¢ 6 .xd @6
Paddy
Conser 4 x4 6 4 x1 @ 8 .x8 G
Cropla Standi:i 1.x86 3.xa6 1.x4 6
(vegetiConser 7 x4 G 5 .xA G 1.x208
TSS A
Cropla Standi 1.x86 3.xA6 1.x83 6
(fl owe Conser 6 .x8 G 1.x4 6 6 .x8 G
Standi: 9 .x46¢ 1.xn 6 1.xa 6
Orchar
Conser 5 .x4 6 2 . x2A 6 7 xd 6
Stand: 7 .x30 8 xa @ 7 .x8 0
TSS B Managed:
Conser 4 x3 0O 4 x@ @ 4 x3 0
. Standi 1.x406 2. x4 6 1.x8 6
Resi de
Conser 4 x@ G 6 .x2A 0 4 x1 G
TSS C
Stand: 1.x40d 2. x8 @ 1 .x4 6
Par k
Conser 7 x4 6 1.x8 0 7 x4 6
I n terms of cal cul ati on met hods, calcul ations

designasednaasr d", whil e calculations wusing par

account were designated as conservative".
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6. 2Assessmesmuti ts of additional e X poofs uaier ddocssee ursa:
in site of TSS
As a result of the guBeshnhi ohnhpalieiee mesponpgaldi
t he air( tdhoes emeaser émeinnt Faag atilhve Bff o r(MEBEs wer e
obt aDhedhlemea dEmaesr e cajrustedafouadlr sodkthemaevtes
ofL3fBor ML he measurement reBlhud tavwdr d g amd Fringuir
(mi ntubker adolsa&sedten t he)orateu rneela srurceldveda@i®st dose r
OSv/ h 108d/th.,3 rdsepepriobabyl itthael di dd g é hBAS @on atf t
shown in Figure 9.
The concent r-B37 oinn off he etsd usna ihle vad g | ddotsibrea tad/dk s
formerusTeadsatCGlonashdd n( Appendmnd CChe estimated ave
38Bgd kg and the estimated mBhkaddim ivoead aule eaxapso slu, r4e
eachwasd teaffcomat @&eé e s-18 mat edcaese sfi alimi cowms
T I'n the <calculations wusing the(cayvi®#Bm@mge and
concenttrlmeavieomgies vlaé uexpectation value of af
9416mSv/ year, was calcul ated for the Resi del
T It heal culuatiingn st he satvaenrdaagred apnad( & s1eli3nd val ue
concentration i)thé&@he aadadsiitmuom alladsaix®0o s ur e
mMSv / yweaasr c a If cduhReaitdeedn € @ naanrd 16 h ¢ e aa ge odrdoup
T I'n the suwdicrug atthieonconser [&sSi-u®/ paomamentratvia
i s the mat hger m satdedsiutei onal ,7elXiPonSuf pedosewas
f arhRee s icabecre naard B6 h g e aagse odrdoup

The average and maxi mum values of the additior
site after TSS &2Be shown in Tables 20

Therobabil i toyf dtihsa ra doduittiiomn al exposwnméeoOdose f o
18 Thi s shpwaebtaphiesi ri buti onpausameghgfsarmpdarbdbi | it
di strcbuséowmnati ve parameter values. The resul ts

tohe flimguries. di stribution of the adcdirtaieonal e X
doses ratewdst hatA t Bel GEh&t endi gohner dosearandpe si
center,raallycPnwed TGSare | ocatedde.n the | ower d
The average of the measured air dose rate (min
at SA8aB8. 06 OSv/ h, -1an7d ctomeci en @ t3 haet mtoomp s o i | esti mat
valwaed 13 Bq/ kg. The aver afy8d o c & rmter anteiaosnu riemd tchee
TSSwak60 Bq/ kg, andwtabboasttmatedt.fibhi mesasggesdt s
that the calcul €0i ea@¥l dsengorgeatvabnse
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(mSv/ year

Tab20Addi ti onal (eaxdouwlstusr)e -Ld8o¥snegoceshtumati on
dose rate
~Cal cul Esti mat eld3 7c ecsoinlcre n't r
Scenari )
met ho Aver agkRg/(KB¢ Maxi nfu,m434) E
Stand 1.x286 4 x4 6
Paddy
Conser 4 x3 G 1.x7106
Croplan Stand 4 x2A G 1 .x78
(vegeta Conser 7 x7L G 3 .x10
Croplan Stand 3 .x2 6 1.x30
(flowerConser 3 .x7 G 1.x30
Stand 2 x4 6 9 x7 G
Orcharc
Conser 5.x1 G 2. x1 06
Pasture¢« Stand 4 x8 6 1.x4 0
(mil k ¢c Conser 9 x8 6 3.xa 8
Pasture¢« Stand 3 .x3 6 1.x40
(beef ciConser 6 .x3 6 2 .xd @
Manager Stand 3. x4 6 1 .x6 6
Forest Conser 3 x4 6 1 .x6 G
. Stand 9 x4 G 3 .xa a8
Resi den
Conser 1.x4 6 5.x@ 6
Stand 6 .x8 6 2 x70 6
Par k
Conser 2 . xA G 7 x4 6

I n terms of

designat
account

ed as

wer e

cal cul ati

standard"

on

designated
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TabllaAddadi ti onal e-&ppear susdbndge3d(elaceamtrati on est.
from air dose rate
(mSv/ year

~Cal cul Esti mat eld3 7c ecsoinlcre n't r
Scenari )
met ho Aver agkRg/(KB¢ Maxi nfu,m434) E
Stand 1.x286 4 x4 6
Paddy
Conser 4 x G 1.xd4 6
Croplan Stand 4 xd G 1.xa48
(vegeta Conser 6 .x49 G 2 x7L 6
Croplan Stand 4 x2 G 1.x710
(flowerConser 4 x8 G 2. xa a8
Stand 2 x9 6 1.x20
Orcharc
Conser 5 .x0 6 2 .x1 08
Pasture¢ Stand 6 .x3 6 2 xd 0
(milk ¢c Conser 1.x3 0 5 x10
Pasture¢« Stand 4 x8 G 1 .x8 0
(beef ciConser 8 x2 G 3.x34
Manager Stand 5.x @ 2 x G
Forest Conser 5.xA 6 2 x 6
. Stand 1 .x4 0 5.xd 0
Resi den
Conser 1 .x8 06 7 x10
Stand 1.x286 4 x8 6
Par k
Conser 2 x8 6 1.xa 0
I n terms of cal cul ati on met hods, cal cul ati ons
designasedndard", whil e calculations using par

account were designated as conservative".
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Tabké&daiti onal eXpopeprasos@ 3Idagciomment rati on e
from air dose rate
(mSv/ year

~Cal cul Esti mat eld3 7c ecsoinlcre n't r
Scenari )
met ho Aver agkRg/(KB¢ Maxi nfu,m434) E
Stand 1 .x2 6 4 x9 6
Paddy
Conser 4 xa 6 1 .xd 0
Croplan Stand 4 x2A G 1 .x78
(vegeta Conser 6 .x4 G 2 x4 6
Croplan Stand 3 .x3 G 1.x4 0
(flowerConser 4 x1 G 1.x710
St and 2 x4 6 9 x4 @
Orcharc
Conser 4 x1 6 1 .x710
Pastur¢« Stand 5 .x3 6 2.x20
(milk ¢c Conser 1.x1 06 4 x3 6
Pastur¢« Stand 3 .x9 6 1 .xd 6
(beef ciConser 7 x0 6 2 .x3 48
Manager Stand 4 x3 G 1.x7 6
Forest Conser 4 x3 6§ 1. x716
. Stand 9.x3 G 3 .xa a8
Resi den
Conser 1 .x206 4 x4 6
St and 9 x1 @ 3.x71 6
Par k
Conser 2 x3 6 1 .xa 0
I n terms of cal cul ati on met hods, cal cul ati ons

designated as standapar amevthar evaladeau |l ahabons ak

account were designated as conservative".
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TabBadditi onal e XPyocesaurjse wd ode € 3 Tiomment rati on e
from air dose rate
(mSv/ year

~Cal cul Esti mat eld3 7c ecsoinlcre n't r
Scenari )
met ho Aver agkRg/(KB¢ Maxi nfu,m434) E
St and 1 .x8 6 5 x4 @
Paddy
Conser 4 x7 6 1 .x4 06
Croplan Stand 4 x1 G 1 .x78
(vegeta Conser 6 .x4 G 2 .x8 6
Croplan Stand 3 .x3 6 1.x30
(flowerConser 3 x84 6 1.x30
St and 2 .x3 6 9 x4 6
Orcharc
Conser 4 x2 6 1 .x710
Pastur¢« Stand 5 .xA 6 2 .xd 06
(milk ¢c Conser 1 .xa 06 4 x1n 6
Pastur¢« Stand 3 .xda 6 1.x4 06
(beef ciConser 6 .x8 6 2 .xd @
Manager Stand 4 x@ 6 1 .x6 6
Forest Conser 4 xaA 6§ 1 .x8 6
. Stand 8 x7 6 3 .x3 a8
Resi den
Conser 1 .x106 4 xd 6
St and 8 xn 6§ 3.x3 6
Par k
Conser 2 xA 6 8 x3 G
I n terms of cal cul ati on met hods, cal cul ati ons
designated as "standard", while calcul ations

u

account were designated as conservative".
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7.Concl usions

The additional exposure dose per uhltBaghbkhgekrntr
wasal c Uloggd £diabnidea us et he fTolremerreefsTdI$t.ess cal cul ati ons
standaslddowead at hat t he | ar gecsatl cpfddard retdh @ | Re®is@sn
scenari o andoltdheadle tgor dup.ear

As describedaabavée, cobpncesingsiomsoifl|lraawhoadt ic
scaled using the act utahe cmaatl hted s 2athi matté othh d ear
exposure dose accordtim@mutoubbienvaheéolugt tme@d use
Case study cal cultat icaad < uwen e faodrref tarxmesseds WSS &o &
B anbHaf€etheasnuwmed on cediiounns cionn csemitlr.a Furt her c
made using measured data on the air dose at TS
ansecamd cal cul at e st haet etxhfmsseu adil tdesssnesni atr bi eoesd ,
expected dosew &ar enSlwky @ dudietti odnoose val ues obt ai
conservative paaldsmedtoer 1lv alSwe sy evaer dTdeiasa s | t Baudi
there is very |l ow probability that any individ
receeiavn anabalvVedtake mipmeghoul d b easnsoetsesdmetnftats t h e
are cvaeurtieocussuse mul ti ple parameter values are s
The abovanr deulprovided to the peomdreaa@inmdg sthtoau |
former TSSwhbawdk tclbomsxerns over the use of the f
I n additiaonsesdanadmwidt ien t his study is gener al é
be expected atshsactsmtiedndpr evoehtd b et ohidgeshd €/s sampepriti ¢ a
f or ostihteers t hafn ft sl t es
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of Agriculture, "Rbramak ttshrenlmtle Etkipln®r i telse soi | i
and the dust i nmhhgpdlatnieget amkeesnahbbedCeowemnsay)y i asd
used.
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Of the wop&i ngohber sper area size category cal
aea sbrze(@tomgand 100, 000 ?2ftor 1t50e 0@MWopn and (veget
30, 00 mmore for the Cropland (fPoowe®dbBaredari o
scenartilmat is the |l ongest wor ki3 0¥boumrlsesisn wehree
used conslenrev &toirvmaull ya. @ aorra destrd avs \nigb Ut Eheew s s

Cropland aafdy Grpc h:&x de exnpaols ur, e ett ic mp liaamrkdcO a r d

scenari os

Cropland aah; @Grschaartdot al annual working hours ¢
I Percentpgetoifntime Bield gr

Patiymé!|l k cow and beef cattl e)

The working hours TpSEBeraehsbeaadnniwmeeflf catmeead at v
based on the total wor king hours (average) and
head numbeéem datee garar o i ded!| bgat e Ministry of
and Fi sheri es, and usteéedneas tthiee sexathe idnagd se¢ X paos
i nhalt atneacehset Pre (mil k cow 8hdcbeehecpettehtagen
hours in pastures out of total wowdli sngweroaur s i
al wapastdaureisng wor king hour s.

Of the | abor hour snupmcamegesoyn darckebathalbeas o0
t hhee mdi miceart egory (ovbe € a6 DourbPshabdefur e ¢ e halimrdc o w)
over 500rPadéurcat(shtesenfar i o) , t hat is the 1l onge
hi g hheesabdv e(r 200 fhemsit he Pasture (mil k ceow)esEena
for the Pasture’)wWeree fu sead t dT@anes efroomarmairhviaol yor der i
paameter values is as foll ows.

Pastame My  xEeem@lbsure ti me,midtkc.c oiwn ammals tbuereef
scenarios
Pastame My = total annual working hours 6 total

ManaBedest
The working hours pPp8Bopeesscmzaiegiorhg fwermemrcal c

based on the total wor king hour sfomesdgtntgheowiot al
|l ogging, ahdroebetzeweghry i dathepsobaidedi bglt he
of Agricul tur e, “Foarneds tureyd damadsa IRiseh molsaerseo itli nienge
ti me and t he dusMan abedeastti &ncnecneanréihde.n peheent age
hourfer eatt of tot al working hours wioskew&newn, |
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al waysesrieent during working hours.

Of amrepat capita | abor hours per area ieze cat
capita |l abor hours i n ,0006né( talree ama®dS &mea &)a tveegroer yu sbee
as the conservative exposure hours. However, t!
the Ministry of Agri cGls thuertewe eFns 02082 r Oy0 @asntdl tFii rsch €
in the same values for the standard and conser\

Man a §ed exdrty; oy External expMaenafedebmescenaribd
ManagGedeodtt; My = total annual working hours & t
Resi dence

Al t hough there are two exposure areas in the r
conservative value for the indoor ar ea, whi ch

woul d be sufficient to coReisddearc etntag iwoncertaint.
The annual time spent at home was <calcul ated
weekdays, Saturdaywo!| ifdfaydesgshaadepubénder, and
statistical data of t heh NHKS tBetolewddeaansntuiad g a@u litvu r
(average) related to home vegetabhe ghe deali ng
as the indoor external expBismece thenest at it htei Ree
NHK Br omglc@uslttiure Research I nstitute showed th
time spent at home apaddd by, mehast almdar d devi at
valwas used as the <congsierev aad wlet edxgied savaatéeugeosrmee. s
showed by thdost antail ®tsi aald detnal|l est he Y dhleue o fwe
femal es in theavadave ntfi enteemnsstliima nodfartdhedevi ati on
wassgde as conservaitTihwal eepossed fiomweéehe &bsbowha
corresponding values Fpomthkeeafgkhhgamdah*eatr scal
ol,dthe values for teenagevamalesofandhhaeammeasf wi
standartdathevees ed uasse conser vatfiovet hepaf$eyeganbnismeof
ol,dit was assumed that they always spend ti me
housewife's thhsenandiamédv gleunads a tuiserd abi we cOXE@S VI €
ti nMeo.wever, for adul-6 sy @adssthhee oahg eanhgait i at d
devi at isoexcegd@e@uiBswhi ch i s the total t7ie@e spent
houwss used as a conserthameElve fofnmmmal ddriimei nsgp etn
par amet araesv afloulelso ws .

Resi dencel ndoor external exposure time in Resioc
Resi denzeAnnua me spent at homS&uoadaweekddypuBhait
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hol i-Amryu al actikitghéenmgarirdenhhe

Annluati me spent &t thomee sprenweakdday me per weekda
per year

Annual time spent at home on Saturday = time s

I number of Saturdays per yea
Anrad time spent at home on Sunday and public h
= Time spent at home per day on Sundays | Numbe
*Theid 1 ngehldéuisan ianrhdal ati on were assumed nhot to

i n ptrheesent study.

Par k

The annual time spent in the park was <calcul a
weekdagaturday anawmbh dSlwinddaayyss f or each age group
visits to the park iinnitshhe ystodt ilsatnidc,all ndfartaas tofu
Tour§ smnd was ensednab ekpgoseurseoitliamedgeé i amusti
i nhal ati ormmartki me einrarti lbe P

The Ministry of Land, I nfrastructur e, Transpor
is a certain percentage of each age group that
the annual time spent ibhhahetpaykvbaséeédtbe phek
artehesvenservwdibiewe t he adult age grhbhepvalthe f dmead
(el derly) value shdwed viay utelse ustealt ifwéri & ddel dat 4 .
the commgewvm@mdmuais from t hFeors anhee sateghet ygerdoospahle fd alt a
value before school age wasFours etdnh ea sa-dad cgoenasuepr voaft
ol,damong the | ower el emed)t,arup psecrl oeslkcehnsebnutdas h 1 8 e
(gra®tés 4and middle school and-1B)ghtédehoal uet da
upper elementary s&hoowhsthaweeamttshd glradgesstd ann.l
used as a conserFwat gteheeg ear L Wsenabriesd & hme val ue f or

hi gh school students,-18i ghass hobb6 4 aypaerad sd It k)t

which has the maxi mum annual time in TBhcehool |, w

formudrma idnegr itvhe p a m aasse tfeorl |voaw su.e s

Par &by, My, :Exteepabure time, etc. in Park scena

Par &y, My = Annual time spent in preschool on
preschool on holidays
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Anrad time spent in preschool on weekdays = tin
number of weekdays per year

Annual time spent at home on holidays = Ti me s
Saturdays, Sundays, and holidays per year

Annual amount bf food intake

The annuaflooidntfaokre eoafc h age group in the Paddy,
sture )( miclemacows was calculated from the ave
e group intHoliethteatMi ntiiscaly odd THeb biknb, oL abbc e
r t heenPaardidoy, veget abllveesy eftcarb steh ef s@reaparafdodr t h e
enari o, amaadtrmi I(k)i l ke ectodwve i &F otrereiec € h atkleea wiars

t Htal%me val ube st atciontsiidalridat a hat it was t
okSinmgce t he %otfattihset iMdanli sdatya of Health, Labor
e mean and wtadnwd®r afedteira smmtiaonnd ar dv adlew& sat i on
ed as a consépvaadubkt 6§90 o0do nveat aukeedteifweas efdogpd i nt
e fWathwee agien gwhiuph theamamamnmdart dvedlewdsatwasn t he
rgeB8a years for r-vBeyaadsmfbk cvéwet aQeegrangs
her t han adul t s, conset et osfwenhdfaano da nidn tsatkaen dvaa
vi abal nes &gesoaldsd ygelad, -dHadacklSd respEloe i vel y.
refudra deri ving tareesphobmewsr values

- 0o »w u -+~ o T

— ~
~ 9 T O T O O O 0O «Q ©

-+~ O O
o o

Paddly : naual food Bontakeibn Paddy
Paddly = dailketake 1T 365 & 2

Ot her than:paddwal f oodnidendg(ewtkeb Ifeos) ,Grtrpdrhea rr d,
(mil k cow) scenari os
Ot her théan=padnityaydeé 51

Mar ket dilutioyg factor of food

Fohetmar ket diOlubhi ohefBRatddy, Cropland (vegetahb
(mi | k)sceewm,aralotshough t hiee AEBie hdess mdlmaktdkfta cdtidrut i on
oft he c¢cr opc owmbsii dretrhessl iinnt er nalf cernpgesti enmddelm f oc
drinking ,wather pres®nd study wusednltherasbempbdn
t haltl the specific food consumed in a year orig

Mar ket dilutiof factor of feed
With respect to the «constelrevaRa svteuyeestdestimelaki aeaxvwp o
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number of Whstnbeeam@uOa@ing ak e p pceorw diafywWi?e kot al

dry weightl®D®gkrgesgsusiorfed per . Terarafea WVOOr e oguisa
be culithihte@ 5edt he ar ehesabearamnn.filhrd et sbé nnchast t | e b«
area required afger® en@ o hi fdrril¥ly, 1F@wen required for
dairyTecewsf or e, the maxi mum are3 ofo tthatsitthe af
which grass364an%bée sown i s

The average annual vyi.=e4 dk (pfeftW u rhiet marxe anuonf agrcag
thFe2 0 FFMR2 019 stat!&d&3E18%%Bf dt he Ministry of Agricul

Fishéniebe case of Italian rey&thasst hiet wias erece
of the stem antb drdft Isd eln T hidsrl dfghosr ress d&r i ng t h.
83 . 9%, which is the average value of these two v

annual average Vyield cpadrc udQG®iBte lagradasbaW of t he gr as
Whethhe average ann0ba8l kyilbdNhtdo todh walaswastsdr € or a
area ,@fm*%6 LI be 208,828%kgDW1l, ThBestO0d s&mn u al
required amouhtedf 29d@mmwevrsv at i wea rvkeeltu ed iflourt itohne f
for grass was set at O0.18.
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Append

Conversion method from air dose rate in
to cesyBi7f7umoncentration in topsoil

To esti matle3dtelrd veceedsiaum dose r at el 3dhe rtihvee df carimer
dose rate was cal cul atfeod nferronT StSh ea nadi -it3hteo srea t ri aot
cesdild3m at the ti me t si nce t B3 . adbied &rets,i uans

concentration was then cadBdeltatved bByr ddeosdi m@
conversifarmomf ahitt@&cersdaimt rati on in soil to the a
(C2.1'n the present studg]| amatdieappth@accmengtidt dp/ac mt h
the distribution of Freosm utmh eo nr & phoethte ioorfer eSpafst i aohim ee t~
facaforcdsSi7Tomsmitlhe afid= diase LedtBmSv/ h pé&r kBg/ m
Tecoefficient was multipdWedambyg ¢ dhiel sdept lemfsi k
obttaliceonver siodn 1B Stve hmk)g O VB)Q./

O 6 06 0 —— 06 0 —— (C)

(C2

In E§., WWH&d | eBss 3@ Me par ametEarGl ) €Ban i n
as foll ows.

O O Air dose rate cal elBl7ataed thhaes epdo san i @ens iodm 1
ground | evelSwfhhen time is t |

0 0 Concent Caditlodnw dfBgs &kiglDW

OO0 Air dose rate @autesti i menmnawlbie asmede py]

(0] Air dose rate base(dThen vahleu en adfu rnad n incuicp a ldietsi ¢
et &WY h

M Rati o of safles idio3sdeCetsortiI7 at the samehioflciestr a

O El apsiente from accident occurrence (March 15, 2

“"Y Half | if e 3c4f, Q@ehsdicufmi s 2. 0648 vy

Y Half | if e370fwiCi@®&h lyithg 1

0O ; Conversitom diarctdose -Lda7ecbdbnoemntCeastiuonn in s
10170 Sv/ h)/ (Bqg/ kgbw)
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