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Determination Methods of Condition of Soil etc. on Confirmation of Completion of

Decommissioning
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Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority (S/NRA/R)
2 Waste and Environmental Safety Research Group, Fuel Cycle Safety Research Division, Nuclear

Safety Research Center, Japan Atomic Energy Agency

Abstract

Based on the Act on Regulation of Nuclear Source Materials, Nuclear Fuel Materials and
Reactors (Act No. 166 of 1957), a licensee shall develop a decommissioning plan and submit it to
the Nuclear Regulation Authority (hereinafter referred to as “NRA”) when a nuclear power reactor
or nuclear power business is to be decommissioned. When the decommissioning is completed, the
result shall be confirmed by the NRA as being in compliance with the "criteria specified by the
NRA”, but no specific method has been established. As a result of Integrated Regulatory Review
Service which was conducted in 2016, the International Atomic Energy Agency advised that criteria
be established for site release after the completion of decommissioning. In response of the advice,
the NRA issued “The guide for determining the condition of site soil etc.” in 2022.

To properly implement the Guide, it was considered that a specific method for collecting samples
should be identified. Moreover, the Guide does not cover facilities affected by the fallout from the
TEPCO’s Fukushima Daiichi Nuclear Power Plant accident (hereinafter referred to as "1F fallout").
The Secretariat of the NRA had commissioned the research to the Japan Atomic Energy Agency
(hereinafter referred to as “JAEA”) between 2019 and 2022, in order to develop determination
methods of condition of soil etc., of the decommissioning facility affected by 1F fallout. This report
proposes one of the determination methods of condition of soil etc. on confirmation of completion

of decommissioning, based on the result of commissioning research conducted by the JAEA.



R s L5 Y KOO 1
| R == GO R T U PR PEPRRTOTRRPRPRTION 1
1.2 RIS O DL DT ottt 1

2. B TR OMRBUTAR 2 HIE D 2 VEREFE T IE DTSR e 2
21 1F 73 —NT U N ORENIROEE IR E R SRR AR D HERE T i, 2

2.1.1 OGN EAL DTG PETETR T oo, 3
212 HUTVHYZERE LI2SE O HEORDUTAR 2 HIE O 2 9 MERERTIE e, 4
2,13 FRAFHERER O B RRIE O A VEMERR T (v, 5
22 IF 74—NT U FDOER D L FEILFE SRR ANAR D HER T s 6
22.1 1F 74 =17 7 NOFELEZE LI HHEORIIR D HIE O Z G MR G157
222 FRAFHEER DARBUNTAR D HE D PEREFE ITTE (o, 13
3. L D ettt ettt 15
B R B ettt ettt h ettt bt et e bt et et et te et et be st ere et 16

BB e 17



X 1
X 2
X 3
X 4
< 5

M B K

MGGz BRE L7256 ORUBHREUTIE o,
RBEGRZRE LIS B OIRAAMEE D b OFBHE U

IF 7 —/LT7 7 hOEELZR LT HEOWRNICHRDHE T o —

Im A v 2 NTOHBERBHRBO AR E L

IF 74—V T 7 b DEEND DRI DR INARDHE 7 1 —



B E R

IAEA International Atomic Energy Agency (|E B 1 /I #%B4)
IRRS Integrated Regulatory Review Service (#8581l LAl — & %)
JAEA Japan Atomic Energy Agency ( H A1~ 7 0F 28 B A HEAS)



JE 1L 4 1

BE 1 FE B A T HfERB

AR

s

PRAT It

HIEHRIG Y

R 12175 Y

AP ELAL

A BT

R Y 7

BG WU 7T

A

B

DERER

FHOFEILIE D HE, FHBERE AL O TIE, Yi%FEH
FEEMRAIF ORI, BB E OFEREE L, IREME I L 515
QeDBRE, BBRBMEIZ L > THE SN WO BEFEE DD i+
NHZ B SHAITE D 2 E I ERRAIF OBE I S R
FEHREMIR A ORRE, EIRE IR 2 A 121 KISEET
% & DOREFR

PEILFEESK T L, R Olisk o 132 & et K O 7+ 58
BEABICHHTAZENTEIRNETHZ &,

PE L FE T G e OB (R OBEITH - T, RIEFFATH
EEICTRET MM SR L L O LT B BRI HE e SR D
W) 12AR D iR

PE L HEE A T HER 2 52 0T 5D & X T FE I HE 1 b S it 5% 0 B2 7%
179 % fiak

PE I B SR . FRAT IR ST H I AT A IE R CThH - T
JRF4E (R — DR EFF AR T 2 TR L CW e DR R 42 5
te,) IR T HEFEROZER S OEILHEICHEET 2 b0 (FHik,
HFEZOMOBREIZL VAL DEET,)

HREORKE, BEEHSEICFET2008N0EN5, 27— KN
IR L 75 Y

TS REIR FE SR Xt M S B D U M i R o 34T
WD & DITIR D) ORI RElR B DU E 21T O i
FHGHEALO 5 B 1 [ ORIE CTEY # 5 HAL & 3 2 i

PE I E X G O BHIN Th - T, MR (M (R 547) |
TE M OWEA Z G REOWKEIRE) (L pEINENTh
D I

JE I HE 1 Gt sk OB OSMAI T H - T, T NENOFEAfix R =
U7 LRBROHTERSE AL TEBY, Ny 7 7T K (BG)
L UL D 23 BRI AT RE 72 5k

Vi



1. XTI

11 EHE

JRF AR TR FEA RIS 2 & &3, BIREE . BB E K ORI OB
B4 2 (WBFD 32 RIEEES 166 5. LA TRFIFERGNE] Lvwo,) IS Hb
22U K E B R OB &2 T I BE I E R EIC0E > TREILIEE & Fhi L. BE L HE
EAKT Lol X, ZO/RED TR DEHZESHANTED 2 HEHE] (LIF T TR
DA LV D) ITHEALTWVD Z EICHOWT, B IHHIEES O E2Z T 2T
A SRR

ERF BRI TIE OB ILRNE OK THERO LML, ERARERAR TR ORE, Ein%ic
BI 2 HAI (WBFn 53 FmpGEEEBE 77 5) B 121 R, OZREHE OFEE LAE T
LTWDZ L, QP IHE B Miak O B4R 2 158 K& OV 353 2 7% A7 3 5 sk 23 Ko
R K DPEEDO IO EZ LI L LRVIRIICH D 2 &, OB E XIS
ICE > THRESNIEZWOREENE T LTS Z &, RO@KEHE & O R 1 &
BEANEETOIMBE~OFELAZET LTSI L, EHESRTVER, @IZO0NTO
HARM 2 VI ED DN TE 59, 2016 FIZ T - EHER 1 8B (BLF TTAEA] &\
7o) ORMAEBBIFHEY —E X (BLF TIRRS) &9 ,) I vz BT, BEIEREED
ETRICBIT 2V A MEBIZBET 2 EEZHET RETH L Z LRz 2,

INEZT T, B AOBIEBRITY A MERO BRI EELZEHT L L L bic, &
A MR AES DS PEDHIWN L EEL & 70 2 U BRRINE ik % | 2022 FE1C THEILRFE D #&
THEEBIC R T DB HEORBLOH T T DA N (FfM443 730 A, Ji+7
Bl ZES, LT DHES A K Lnd,) & LTHIELT,

FIEH A R T, Bl Lo RBUTAR 2 HIE J5 i I OFRAF i 7% O AR DL AR 2 I E 5 15
(B 48 LA lEak 2 At T, LR %) Lvo,) BSEESTHhS28, I
BT & 2 B FIEAE T E 0 D SRR IR EE OFHIm A2 AT O Bl b B LIRS D 5 OFE
RO Gz BARICRET S Z ENEELVWEEBEZOND, £, HEHTA FiX, TBELE
PTG R S LB RS . T o — T U NHOROBURTEWE . RIKH SR O HH S
Z DM OBEVEE (FEHRIBRIRDI B OERLS ) ICXVAEREELZ T TV DY
AL, EH LRV, ) L& TWa2, 2EO HEP OB RIREIC XE Y KAARD
— DO MU IV U A E @ S — R 3BT Ei (LLF TIF Fiy &vwoH,) |
kD7 —nT 7N (LLF TIF 74 —AT7 7 ) E0),) OFENRBHTERNEEX
bNDTD, DX D Rk 2 B E TR0 BARN 2 ik 2 BET 5 2 &2
FELWnEEZIOLND,

1.2 AEEE OMEST
JEF- FI BRI T BAfr Big 7 v — TR BE SRR e R M (B, iR - BEEMIRIE AR )
T, BEIERTER TR O BRI L ORI BB 21 - B m A2/ 5 Z &2 H



AL, SR 29 FRE D B FD 2 AR BRI AT CESZAFZEBR RS 1k N A ARJET- ) 0F JE B FspAs (LU
T [JAEA] &\ 9H,) ~OFEFEHIIE TFEILHEE - 7 U 7 T 0 R 2 Mt 2 e L7z,
ZREMFZE O AR BRI TBE I E & THER FIEDO#EY) (JAEA-Research 2024-004) ° (DL T

[TAEA £l & 9,) LLTARINTWD,

REMTREIL, EABRERR TP OB LEEOK THRZBOKETH 5 EAREMIR I
DOFERE ., ERR (B 2 BAI (BFD 53 4@ papE B w0 77 ) 9 121 &5 1 1 5 (B
1 H 1 o G D BHII AR 2 T3 K OV BB B A7 3 2 M X 23 U BRI L D B o [ 1k
DIEZ LB L LRWVIRIICH D Z &) OREMRHERFIEE L UEHIND 22 HM
LT, R ART AR RO RS 2 B E 2 TRET Lo, PR 2 & eE I
TIE DRV AR 2 HIE F5 15 B OFRAF % DR BUUTAR D HEFIEI DN T, JIEIC K 5 A
AT ) B DREHRI O 7 E%E, BEMICHET A EnNEEF LV EEX LN B OIC
DNWTC, ZOHEO—FIZRET IO THDH, b, HENA ROBAN L 72> T
HUIF 74 —NT U ORBENEE SN DHERICK L TH, BEILAEEK T RO RN
TEO—PIZRET LD THD, B, AR EIZISWTER T2 MBI, RrR%E
B, FENEICES S FEHAE R OHET A FIcB W THERT 2 HEOFIZ X2,

2. B RS ORILICER DHIE DR YR T EDORR
21 1F 74 —NAT U FOEENRVEEILEBENRIIR D HRITE

HEHTA RTIX, FEHRGERS D TEEREORNYH S THERETHZ 2D
A ERRE AT 2 2 LIk 0 FERROIGY X 13 6 S RyG Y A i@ i1
BRESNTVWAZLA2HRTHIZLEELTWVWS, TO, HEMNSHEENRESNL TN
L ERMERT DI BB REE L LT, HERICE D, OFHICHW D S EDE O
BE, QAL O E, @ O Y E O X B BRI E DR IE TR, @R
P E L E ORI MIESRME, 2B T 22N RIN TV D,

ZIZT HREBPRESATND Z L 2B ORIEIC & 0 R T 28805 13@ D % 4
DEARW 72 HETEEED D T ENEE L, BRRICIE, T8 YO8 E 7 h) K UK
FHDIENRY ZHE 2, #U R REFMEIT o7 S MW TE 5 X 51, HHEREBIORIGE
FAEEDDZENREELWNWEEZOND, B, O, OQXV@IZHONWTIE, HETA FD
Tt LB LN DD REAHE TIERbRR N,

Flo, HIEAA R TIE FRAFMER ORPUTHR 2 HEHIE L LT, TBE L B hA A K O
1A I TP 36 0 2 15 Gk L e 2 oD it R0 UM Gtk 3 IR D RedkIc N 2 €L RICHS
5 KIRIZ DWW T B 72 HIEIC K VAT O RIE OfE R 2 © & 10, MEF R
BB EE L ORE 2 LB L T 2 FERRIGEP LN ERH LN CENTNDLZ %
WRT 5, LD, 22T, @MURGFECE Y BHFHIERITHONTND Z L 2ERT 5
ORI EEEDD ZENLEELNEEZLND,



2.1.1 THEOFMEN O YR FIE
FHEOFEMEAL DR EIZ OV THETA RTIHKRD L HIZED TV D,

T O PEWE O B BRI E DO AE DY R O ORE SN D I BRI E &
RO THDZ L, BEMICIE U TOEFEEZHRET S LD THD Z L,
—VGROBENRESERDLEZXONLHHE —DOFHMBERM E LTWRNI &,
—HBEICHE L TR 10 FUEBIRNT L,

SINTIC I D HEERUB ORI W Tk, 2Rk & frEs L 72 IR LIS O IR o> £
BEL G X O RRIETT O & PSS RERE MK Rl S, R LM ORHE & 72
Do ZDTD, WEHRRGTED Z RO DIIHLBERFHE EDLLENH D, BIK
AR, RUBHRBGR & . R AL S S 2 B AT, BRI IE M OV RE R D 43 A7
DE)—MERRD LBV ESNTWD Z L ZHERT D,

(1) FUBHREGE S ORE

FHEHORIG YR D ST PERZ AR 1T, KSR O & NN RES N D, &
FEITHR L TR S R ICIEE LI U PR L, I E OB L HHERICRSE
THIENRBEZOLND, HRICESE LT WKEMEO B HEZREICSOWTE, Far s
— B VR JIEEITES L IF Fitk o P o KEEO KSR > T A0 51mIco
W, Fa/—E VEFAREEFFEEEROBIEL U A1 THE) S 10em, 1F F
M SR DB S DT HIE D 5 em OFPHIC KON E EE o TWD & OWEMN
RENTND 6,

)y, BHEICIRE LIS WREEOSHERRRIC O W T, 7 U7 7 v A gAY 7
IZBWT, BBIHREDRWVIGAE TS, RE I DBEREIRE AN/ NI & 72 7220 K9
[ZHEE) 70 S CREHRIT 5 Z RS TRy, Flxid@E= 27U — hOGEIE S
em BREOEIZZE L TRINT 5 Z LRI NTND,

XY, HERBORBIRINRO LB THDHZ L2l T 5,

O TEHEORBHRIZIT ) BEORRKESIIHELS 10em T TELTWDHZ &,

(2) FHMELALIC )R T 2 HEERE R DR E

HIEAA FTIE 1L DOFHMBHEAMIZEEICHE L TRK 10 Fra@arni e, L&
TS, 2.1 (1) CTREHRBURS Z#iE 5 10em £TE L, 1 DOFHI AL H &
BETRK 10 N2 E 2T 2121, BEOEE & B £ 2 CRIMBEALIZ XS
TR EA (LT [ HEREE L0 o,) 2RODIMERD D, HHEORKE T 5
DRI L > TRRLZENAMOENTEY B2 HEONSEED 1.6 g/em® DYE |



1 SOBEHE IR B0 LERERILRK 62m? & 725,
PLELY | BERERSROLBY ThE Z L E RS,
@ I 5 BROBERORIES 2B 2 C LRRFHASRE S TS 2 L,

(3) FBHR I IE

FHERE O SHIC L D HETIX, RO ORI D HHEBERIE YA PRE L - fHi%
OV H IR E Z Gl 2 BN H D, D7, EROREE LR 5729012,
T~ F— AT S L& TG TR U BN E S 2 DT — oA 21T 5
TR, T~ BB O FEBER N B b W EIT 2 & e & O 1SRRI T 5 S B
» D,

UbEXD, REZBEL TREHRIAIT> TWD Z L 2R T D,

O FEHRRBYEZBRELEZ&GEEAICBWNT, Ty~ gL X —27 ML &2 BEA]
RE 7 BRI E 2 8 2 D T — XA 24T o~ Mgl (5 Yo s 1o ik
D&, OCo XL ¥Cs) DFFEN K LEWENND 1 REKREDELNE 4 D
REEZRIL TS Z &,

@ 5EORMEHERH SIS E o TnD T &,

(4) FHTRERRE D 4347 D —
FEAMG AL I 31T B I RE IR BE A3 AR D —PEIZ W TIE, HIEH A FICED BN TR,
WaEEBLTIMEL TWD Z & 2R+ 5,
O 1 DOFHHEN 2 WEBAIZSE L, EA-Z2HORIE RN HEE L 7o 130k
[ZOWTEHMBIC AW D M E O 2 (D /C) 2810 B2 72\\WZ &7, 22T,
Dj 1%, TEEZE E LM AV D BEEE J ORI E (Bake). G
X, TTHHEICB W THWEEM E OMOWIZE £ 5 I Y E O T RE IR E A3
BB L DREEO LD DREEZLEL LIRS D Th D Z & DOEREIC
B2 KA1 (B AR B Z B SBAIE - R72) BIRE 2 28 2 K
PEWVE § DIHRRIRE CTH D,
@ WEHAIZHEIT LB, FROBRELZZE L T, GROBENRERRD
LEZOLNDWE —OORIERAME LTWNRWNT &,

2.1.2 MITEREZRE LEREOBORGITIR D HE O R YRR FIE

HFE G EBRE LTS aIcix, B BEICE: L i d & e 7 1A J OVHE T 7K O i &
HENZRGBIHRPEC TWD AN H D, £ 2T, 211 (1) OFEXHEZHEML, K10
oz, HRREEICHE LT ZE S 10 cm OFF T, o, EEN 10 hr2Bxen
OISR A 2% E L, B 2T 5 2 Nl B b5, £72, 10 b E&lx
DEAITIE, (HRIBIE LD | BURMEWE OBATH A - T ERAID & RO, #Eik@o



LTI OOFMEALN 10 M 2B 20K D ICEBOFMEN 2% ET 2 LERND D,
b MTFHEREZRELZSAEIIE, REZE L THERBRESRESNATND Z
L ERERT D,

O TEORBHRINZT ) BRORRIES L, YR TEICHE L TV @2 5 10 em £T
LLTWnbHZ Lk,

@ FHEEALA 10 M E@BExRN L,

@ FHHHEALA 10 FrZ2E X D5EICIE, GRBRE XY | BUEME OBAT H Ik
ST EFHEMSEEO, FEEOD L 512 1 DOFMEHEAMN 10 FrE2@B2 0k
N ORI AL 2 52 L CREHRR SN T b Z &,

REU SR T 1%

BRERRE

AN

N

BREBE N
N

L7t L7tz

g
@
Bl L OB AT Y

»

#5Q | B8O
ETHEATE DBIT A
B 1 HFGG A RRE Lo Sa ORBHRERUT %

Figure 1  Soil sampling method when underground contamination was removed
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Figure 2 Sampling method from remaining building in case of permeate contamination
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Figure 5  Flow of determination of residual building condition on confirmation of completion of

decommissioning taking into account of 1F fallout
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