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Foreword

For the low-level radioactive waste generated from nuclear facilities, the policy to dispose of them appropriately
according to their radioactivity level has already been established. More specifically, the very low-level radioactive
waste (L3 waste) is to be disposed of in near surface trench disposal facilities, the relatively low-level radioactive waste
(L2 waste) is to be disposed of in near surface concrete pit disposal facilities and the comparatively higher-level
radioactive waste which is still in the category of low-level radioactive waste (L1 waste) is to be disposed of in
intermediate depth disposal facilities.

Of these wastes, the L2 waste which is generated during the operation of nuclear power plants has been disposed of
in the concrete pit at the Low-Level Radioactive Waste Disposal Center in Rokkasho-mura, Aomori Prefecture since
December 1992.

And the operation and final soil cover of the trench disposal of the L3 waste from the decommissioning of JPDR was
completed in 1996 in Tokai-mura, Ibaraki Prefecture. It is now in the preservation phase and is expected to be completed
in 2025.

In addition, a nuclear power plant that is implementing decommissioning measures has already applied for a business
license for the trench disposal of L3 waste generated from the decommissioning.

With the progress in decommissioning nuclear power plants, the need for intermediate depth disposal of L1 waste is
increasing along with trench disposal of L3 waste, and it is expected that this will be realized in the near future.

The Atomic Energy Society of Japan has established a standard for termination of disposal of low-level radioactive
waste and subsequent management measures, and “Standard for Backfilling Procedures and Post-closure Controls of
Low Level Radioactive Waste Disposal Facilities: 2010 (AESJ-SC- F016:2010)”” was established and issued. At the
time of establishment of AESJ-SC-F016:2010, the laws and rules concerning the regulation of the disposal of these low-
level radioactive wastes were the “Act on the Regulation of Nuclear Source Material, Nuclear Fuel Material and
Reactors”, and the “Regulation Concerning Category 2 Waste Disposal Activity” (hereinafter referred to as “Disposal
Activity Regulation™), and related guidelines of the Nuclear Safety Commission. In November 2013, as part of the
revision of laws and regulations accompanying the revision of the overall nuclear safety regulatory system triggered by
the accident at Fukushima Daiichi nuclear power station, the Regulation of Location, Structure, and Equipment of
Category 2 Waste Disposal Facilities Permission (hereafter referred to as the “Permission Regulation”), for shallow land
pit-type and trench-type disposal was enacted. In June 2014, along with the enactment of the Permission Regulation,
the Disposal Activity Regulation were also revised, and new regulatory standards were established.

Due to these circumstances, it became necessary to revise AESJ-SC-F016:2010 to comply with the latest legal
regulations. In accordance with the routine revision period of every 5 years, the “Standard for Backfilling Procedures
and Post-closure Controls of Pit-type and Trench-type Near-surface Disposal Facilities for Low Level Radioactive
Waste (AESJ-SC-F016: 2016)” was established and issued as the revision of AESJ-SC-F016: 2010, after deliberations
by the LLW Post-Disposal Management Subcommittee, the Nuclear Fuel Cycle Technical Committee, and the Standard
Committee.

In October 2014, the Nuclear Regulation Authority started deliberations on new regulatory standards for intermediate
depth disposal and enacted them in September 2021. At the January 2018 subcommittee meeting, Atomic Energy
Society of Japan started work to revise the Standard for Backfilling Procedures and Post-closure Controls of

Intermediate Depth Disposal Facilities for Low Level Radioactive Waste.



This standard was established by the Atomic Energy Society of Japan after deliberations by the LLW Post-Closure
Management Subcommittee of the Nuclear Fuel Cycle Technical Committee of the Standards Committee, compiling
the “Standard for Backfilling Procedures and Consecutive Controls of Intermediate Depth Disposal Facilities for Low

Level Radioactive Waste™.



REFRE

ZOFEEL, RO, NEVE, ABRRMAMRT D Z L 2EAFEE L TED DNEERZE SO
HHPEICHE - T, FBERO T R ICEUE L GRIE SN - RE THR ST ZREB AT, HMMm#L 0
BLEFRETDHIALZRSINTE DL ITEE LN OEHESI, S DICZEOERIIR U THEER, 54, Bl
Y% REEOILHENOEREZRD A NREFED Tt 2R CHIEINE LT,

—WALEEN B AR /50T, ZOBEEICBET 2HARMEA LETA, Z OIS G HO -
B, HEFF, BEIL7e EOIRENCERT 2 EEFICH L UIETEA LEYA, T, Z OEHECREE L TR
D FFRHE K OB ERED B EZ KM 2 B 2N S OFI I L > TUEU AR OB RHEDIR E
IR D IEFEEEGERIOG UAEELH Y /A, ) LEELIETZOEEOFIHZEICH Y 7,

B, ZOEMEOEHRICHEIY R, EEROZENSIML TODIHEAITBWTY, 2 OEENHEYE
FOEERIZ Lo THGRENTZZ L 2EWRT 2O TIEH Y FHAL

Disclaimer

This standard was developed and approved by the Standards Committee of AESJ in accordance with the Standards
Committee Rules, which assure Balance, Due process, and Openness in the process of deliberating on a standard. The
Committee is composed of individuals who are competent or interested in the subject and elected, keeping the balance
of organizations they belong in the subject, with their professional affiliations well-balanced as specified in the Rules.
Furthermore, the standard proposed by the Committee was made available for public review and comment, providing
an opportunity for additional input from industry, academia, regulatory agencies and the public-at-large.

AES]J accepts the responsibility for interpreting this standard, but no responsibility is assumed for any detriment
caused by the actions based on this standard during construction, operation, or decommissioning of facilities. AESJ does
not endorse or approve any item, construction, device or activity based on this standard.

AESIJ does not take any position with respect to the validity of any patent rights or copyrights claimed in relation to
any items mentioned in this document, nor assume any liability for the infringement of patent rights or copyrights as a
result of using this standard. The risk of infringement of such rights shall be assumed entirely by the users.

The Committee acknowledges with appreciation the participation by regulatory agency representatives and industry-
affiliated representatives, whose contribution is not to be interpreted that the government or industry has endorsed this

standard.
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Copyright

No part of this publication may be reproduced in any form without the prior written permission of the AESJ Copyright
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Standard for Backfilling Procedures and Consecutive Controls of
Intermediate Depth Disposal Facilities for Low Level Radioactive Waste:
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T OREYEIE, AR Vo)V BETEY) O TR L ALy O BEFE MR T AR 2 HLEE L 00 595 K ONBESEW) L%
OEBTFIEEED D Z L8 - T, R OB O FEEY IR DL RMERICET S22 B
LD Th D,

1 EAEHA
Z O, R, PR & OY MOX BRI Thtak O iR N BEIERFE I > THRAET S
1K LU SRR BE ) O TR R FE ALY O BESEM MG AR 2 LR U 0D J7 15 Je OVBEEM MR it 5 D B 7 151
AT 5,
AR MIBEAICIT, DO L TR F IR DIEDOFRE L OXEERESE IR L
ZOEHEIZBWTCHIHEE LIS GOET VAL ICHMBE B IIRT,
78, MEE BT, PHRELS O THEN b EIRT 5,

2 SIARK

WITRTRRIL, COBEECHIHESNDZLICk-oT, ZoEEDO M E2ERT 5, b, SIHERKLE
ZOBEEOHIE L ITHEND D561, ZOHEEELET S,

JIS Z.4001:1999 -7 J1 HFE

3 ERUESR
Z OEHETHW D ERFFER OVERIT, JIS Z4001:1999 12 X 5130, KIZX D,
IR ERIERO P THWZMEET, ZOREOEF 3 ITER SN TV D HFET, KF TR LT,
3.1 WHAEICET 2HE
3.1.1
B4y 3 R T Ls(disposal system)
WU TEBEFEY DALTIZ BN T, AR OETEBRE A~ DR Z B 13 2 72 O A
AR1 ZofHAL, BEYIESM (AINYT725T) , HEERE RBRNVTE2ET) LIk
S THERR SN D,
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3.1.2
AZI/\1) 7 (engineered barrier)
BEEMIRE M DMLY Th > C, BEEWIRERI DI~ DHEVEYE O H OB 1k K OO 72 D DO FRE
EHETDHHO
AR EFRICOWTE, REMLE, #iE LomEREZHNFT2H5ELH D,
AR2 AINYTICE, EREWGTISHAE LD D,
3.1.3
XK #R/\1) 7 (natural barrier)
Y ST BOREBEFEY) SUI AN TR T OJEFICAFE L, BOPEREFEY D Sl LT E 72w E o
EIEBRIE OB OMG| OO DORe 2 A1 5 & o 7asi, Hilgnl
3.14
bR E AL 43 (intermediate depth disposal)
O EBETEY) & AR E OBERRICA L B2 DI DREOH N TAI/NY) P3ikE S - BEEMIER M-
BV THUNPEBEIEY 2 HEX D FIEIZ K> TREMIZRG T 5 2 &
AR 1 ASREEMICKLEL R LHRO 7D OTRE K ORERFIE OFREL, AU e & TR ]
BROBEEZRA b0 L L, EEITHENHOERS 7T0m 2L EEHESL TN

3.2 SFARIKEMLICEE T 5 AR

3.2.1

BESEIB R TR ER (waste disposal facility)
BRI )2 O DI E Hi

AR MHEMERR & U CiE, BEEWZ AN, HUNRE R, YOER ERH D,

AR 2 AINYTEZRET D7-OITHEVERETEY & AROBERICAEZ) & B 2 DD IREE DT IZE
F-ZEM IS REYIERM L 72 503, @FEE’C X, BREVIRERRES D R K ORI A D
2RI HUE T, BREMIERMIIIE D20,

AR 3 4G ?57&%@?%%0) lﬂ@ﬁﬂﬁ*b)%ﬁ!ﬁ RO T E£TOM, BREFEWIBEMOKEIC

U BREDIBRM O SEN DN D Z E 2T 5 Olaik (HEkiiEk) 5%
HZEEENTND (FFEMALOFFTEEFOFHEEFH)

AR 4 EBEWERMOMEMR (ZeWiEL AT HMRICIRD) 1%, YL SHE & fERIHERT
HIDDRSFAMERNTEL DL THI L INTWD (FFalEERAOFEFH) |

AERS BREYMBEERMERL, BT D MUY O AN OB G EER O T TORIZH W T,
fEEMENEZR DI, UIZDBEND D LBEFRZEINT LHELZHT L LN TELHD
LD LN TWD FFATEEERIIOFLHEFH)

3.2.2
BEZEY IR Hh (waste disposal area)
TP BESEY) 2 R 9 B T2 DI XTI AT /N T 5% BT 5 72D i 298] U72357T, M OV e
WA R L, iﬁ.!é?sf))%bt Bl
AR RICHEBRME BV, ADNYTFERETH551F, TONTINYTE2ET,
3.23
1B 5% 5% fl (disposal vault, disposal equipment)
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AINRYFTO—ETH-> T, BEPEREM) S OFMEWE O RE 7202V 2B 1ET 5 720 O %
3.24
R L #f(backfill material)
EDER USRI o8k
AR 1 EBRULMIE, BRULHOFEMEIZEMTHENT 256 L, EROFEMEZIES L THERT 2
BELhb 5,
3.25
EDEE L#B(backfill part of the tunnel)
IPERIIE O % N QRO AR & DT DIZFRT TPl 2 D R L 7=
3.2.6
7 9 & Aii#(access tunnel)
N ICIBERSTE 2 Ak T D700, RO REYIERM ~ IR AT D 72O HER ) O BB E £ Tl
HIl L 7=5iE
3.2.7
J& D& (gallery tunnel)
BRI O B SUIFEFERIR AR OMEEM 2 BB L CRIT bR A YUE T, @E, BREOFIICHE
INHY0E
3.2.8
31O (tunnel entrance, tunnel opening)
FOERGED O 5, HERITFEWEGITICH 25HED AN
3.2.9
EAZE# (blocking material, sealing material)
WA S D88
AR 1 BAEMIT, FAEMOEMEIZ M THERT 256 L, BROEMEEZIRESG L TEHRT 55
ERD D,
3.2.10
HREG 18 (disposal tunnel)
H P BESE ) 2 R 3 5 7o O IR L 75k CGfR TETe)
AR1 hRELADOLAE, SR EICL o THERINDEE LV IROHFICKRE SIS,
3.2.11
a>%1)—kEY k(concrete pit)
IR Z EBT D200 a7 ) — RO X ER
3.2.12
R EG 11 B N FEHE# (disposal tunnel filling material)
R 0 JEL A4 U 2 SRR BUE N D 22 & Fe 3 D AR
AR ERIUEAFEM I, BRIUENTEIEM O M E A B THENT 555 L, EROEMEE
HLTHERT2HG6 LD 5,
3.2.13
5 E BEE IR R X i (designated waste disposal area)
B4 DS EIT BN HIE X 2 BEEWIBERREEE O Bt & OV O &30 O IR NS 2 5 O #E Iz 20T
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— TE D FAPH % 8 & 7o LRI 72 X
3.2.14
Y E 1T & (specified act)
BEEMIR R A 5 o — 7 O IXIHAT E T 2 0 HI ST TR A5 D KR IE DA T %

33 EAXRLBEEICEATHHE
3.3.1
E AR L BEE(fundamental safety function)
BEEYIEER SR O R E S 1 O 2 2 MR D T2 O IS LB 2R R RE
AR CoFEMETE, ERRESBEIEREE L BHEMT THV LR,
M2 PERERZOERREMEET, ERR RHL, BEHNGIX OEER THER SN D,
7ok, BRI, MLEISCERINOIEETH D,
3.3.2
EE R (shielding)
& DRI AT 2 UM OB -7 Vv AR BURBRIR & ORICEEZRAT 5 Z LIk > TED
T &
FR1 R L AE” X, JISZ4001:1999(CER SN TV D KA EE” LRIZEETHD
0, ZOBEBOERTIE, EHESHREAMNEZBRICRUDHELET 2 — KR KBLTH S
AT & T2,
333
im A1k (prevention of leakage)
BEEMIRR M) & OB E O R E R A WER T 52 &
3.34
%8N (retardation of migration)
BREWIR M) O TR Z I U CTAEERE~BE T 5 W E 2 RS 5 2 &
335
Bt fR(separation)
Dip EH105HE, REVIRRM MR ORBIMENZZE L T AR AZPIIE T & 2R ~HE%
T5HZLITE-T, MBEHRARBRAZE DI ZP5IE - KR 25 2 &
R BROMRE, SUESHIONMAEINTND Z EPRIHEE R D,
3.3.6
BT B9 ZE ¢ (technical requirement)
SRR, FRrERUERLAN, FF T EER AN E O 5 BRI L ONEMER. (LR, “Frer AR MERRL AR &
W) ICED DHE 2T EEE 2 T2 BRI T EMER e H il 44

34 BEHBEICEYTHRAE
34.1
E IR E (control measures)
(K LAV U R BEFEAL 3 TR 8O B 5 BARR EBBE 2 i EHUCUTHERR T 572D & b DHE KD T
EET 5 OO R E
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AR EXREWEEOEHOT-DOIC L ONLIEE L LT, BEYIESMBOMR L, JLEOERL,
NIOMFAE, B OMED 2 HE, i FKEFEORAIEDIZDOHENH Y, BAREHE
BEDIER D= DI & b HHE L LTIE, Bk OMED) 22 E, BEMERRORS, K
AVOERND D, Flz, TNDLEMTET 2ZOMOIEEL LT, REBBAIED =D DHEE
FABEMRRIE S AR EE, ERMGEMEF,H D, ok, o OHE R SR D FLEIC
ONTIE, BAREEEEICHENICHFS T2 b0 TIIRNI &5, ZOFEETIIEREE
TIEUEHRNE LTV DY, BEEE! Jﬁé%%f;'rﬁ%%aif%é LOTHY, RET~
S RLERDIEH KT ®T%ﬁﬁ?£¢ZOU\T@Fﬂi‘$IE%%§ T THELTWD, 72, ﬁﬁ%
®{miﬁ@f£#j§%ﬁ§§$§é%ﬁﬁ®éﬁi®f: L bnbiEE, BAREWEOMHIEDIZD
EONDHBEOMmEICH D, iﬁﬁm BEZDOHO, HBEITEH - R L fﬁm%é

BENE HITND Z & DOERR @#ﬁ%% BLTDOTH D,

3.4.2
FEEAFA LE (prevention of scattering)

JEFER LR T 5581280 T, BEEEHEDOE FORERA~ORK T OMEERIZ L) BRSO/

\ZHGEE RS 2 Z L 2Pk d 52 &
343
&85 R X 15 (peripheral monitoring area)

REMEBME N OO OXE EHKEARS) ThoT, YEKBOIMUD IR 55T
WTh, ZOHFNIET DMENFT IHTIZEROED HMEREZ B2 5B LD RWEHET
344
%R £ X5 (disposal preservation area)

BEMEZMOREDOL-DOIZ, FICEHEZLEL TG Cho T, BB OSHT
345
B8 /K (groundwater around the peripheral monitoring area)

BESEVIEER M ) O TR BRI~ E S 5 U IR e & 2 JE T 2 72 OB % R BE AR R g e At
IDRURDS: L MVIN
3.4.6
JA{E T JK (groundwater around the waste disposal area)

BEEWIE M) O LR RE AT 5 BB IRE 7R &2 ET D 72 ORI 2 BEREMIE R M 5
AT D R 7k
3.4.7

ﬁ@iﬂﬁ L (backfill of tunnel)

RIETLURRIC 72 RYUE X OEAHUE O FICHH] L2 ZZM 2 BR LM THY 2 2 & TroHigic

J_ij TRIAT
34.8
11O @D EAZE (blocking of tunnel entrance/opening, sealing of tunnel entrance/opening)

MEDERLISHT T, POERRED 5 BRIV & it & 28 TP C2E <1754
349
FA$E4&1E (closure measures)

REDER L K OHIADOFAE N N H N IZERE L /- BREEWIR R o [ & a5 O fif i o OV 2=
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3.4.10
TE BAR9 75 STl % (periodic review)

FEDOBMGI LR ILRTE OB E TOMT, 10 4B RV Z & KOS RE DRI IG U7z 5 —ff
PEFMHRICOWTCOREZDIZDIGET NEHELELE L LD L7728 &, IFAFEEER M, A LT
PEILFEER T2 ED L9 L9725 & &0, BRORMBMR L E 2 T, BIREMESIC X 2B os
EPUZBT 23 A2 ATV, ZORMIORREEE 2 T, BEMERER OB DI LR HE 4
THZ &

34.11
B DO H 178940 & (1atest technical knowledge)

ERNGFEEE O i £ T2, BREWIBERMEICROERLOMIEORR L L TERINMAKOE
WAL OWFFEBRFS - BANBAR R EEZ SR LR OMAL TH T, FEHAIE LB HE =5 bH L
TETICHBIT2FEE (BH) FAREEORMER (CIT, “HEIERMAEERT Lv)) om#FHEsE
BT D0 BERLD (LU, “BFmAL” L))

AR FEHAE R _HE =S bR ERITRT,
HoE BREMERMHRARE L LD T amAncRI A5G, Mg, M, KHEL, HEE, HSBREE
FLEORDUTEAT D E
HS REYIERRERARE L L O T 2O P05 Skm BLN O Hisk & & TefiE T 5y D — D
Hi1[]
Fls BREVERBROZEHGHIET2UNE (FERBRMOREX 25 Te)
R BRI ST XD R O < B L OV MEBE I D BEFEIC B S R
Hts BREVMIBERRMERRI LR DR OERIE Lok, BWOUTIEE O, KO, 1%, EIREAE
MBI EITIET 5 Z ENRE SN RE OME, BE, REFCHATIHNE

35 BREEBRICEYTSAE
3.5.1
EPEE B (staged control)

INRDZNT D EZ GEANER TE DR VIRS IR D728, HER U7 BUNPEBESEY O HBUHRE AN RFfH D
PRI TR 2 2 &2 I K o C, AVEBREEICIB W THURHR D A OREFEA~RIT T HENL 4 EX
BEDIRNWL VLI FIZ/ D 2 L 2R T 5 £ COM, BSAIEFEFEM O, AL~ 72 IS U TE
EWIERMBROF A BT 2L (HRECSH)

3.5.2
EEXEXBE (construction stage)

FEETF AT O BUNMEBETEY) D% NN O Bibh E T O HIfH
353
BEZEY O % B fE (waste disposal stage)

HEE S 2 U TEBEFEY O A OG- BEEYIBER M O R L& T £ ToO MM
3.54
A §Ei 15 B BX P& (closure stage)

BREMBRMOME LK THLEAMBEOK T CoHM
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3.5.5
R EEFE (preservation stage)
FASEHEE O T D BE IS E O B4R £ O HIR
3.5.6
B IE 5B BB (decommissioning stage)
BE 1L FEE DB AR D 5 BEILFEE D& T £ TOHIR
3.5.7
EEHAM (control period)
BTG Z 35T B U YEBEFEM) D32 AAL D BiliG 5> & B L HE & O Bl ik & T o #fH
ARl BREVERERICSV T, BEATO MR OER, &, SR, BETAOHKNR EDE
21T O B,
7k, EBHMOK TR TH- T, R IHIHIEBESIC L > TRE SN L IEEREMIER
RigIC BV THEITHDOHIKINTHhIL D,
3.5.8
2 % HAM (operation period)
W HH BT 52 BEBRABO—HThH Y, HIMEREEYMOZ ANNOBREY O ERASEBEOK T £ TOHIH

4 BREEIZIITEHARDAEE
4.1 —fig

BESEM BN R | D (T L ERRE D RO b s, MBI F RS (LT, ALV )) 13,
BAZ e R LT, EFHEIF PO L OB I E RIS LIE O RMF OL 2t 2 MR d 2 &L O
PEFE IR ik DRt 21TV, ﬁ/ﬁﬂ‘ﬁﬁ’iofﬁ’%%i< T ORENEMERT D, T2, FERHE
FERLE R & R I IMERR T~ 2 72018, BEEEMHB R OBR ATV, £ O 3ikeT EB 0 I/ S
TGS Z LIz oW TR Fﬁ%ﬁotk% ﬁfﬂi#ﬁ%%ﬁﬁo ZOEBHNEIL, REDTZOITHET
é‘#ﬂ%k LT, Moz gi."ﬂﬁ/ﬁj:il‘a@&b\ LAV RIZ /2% 2 & 2 B4 % £ TOM, HEHEEDH

(IS CTEHONAE Z BB EI L7223 63295 (BB ) . 2 2T, BEEWIERHE O/ O

915 PRI R D MLE U D58 T 3R D MRER BERE 7> O PASHFS B B ~ D BFE AT EAE D — > TH Y,
HUE DR L&UBLD@F%%@ET#F%%F*%&&% SIREERE~DBRBEBITED D> Th D, ZDF
$ETIE, E&ﬁ% BT 2B ID £ LD DBURND, BEREY IR OCYTE DM L O J7iEI NS FE
e LR ®££§Ty{£ IOWTHET %,

42 BEREICBVNTEEZTRNEEERREHE

BRI LA 300 B BB E PO K BEFF IS B W Tl 1o TN S AR BRE & LT, ik, IMEPILLE, B
BN, BERRD D 5.

mEs, BEMIE], BERICOWTE, BEIEHERBUEORBMICEWTLROONOEETH D, K
BHCIB W T Iz NS AL LR 1 17T,



8

FOXX : 20XX
®1-BEREICE T 5ERRSHME
e [ i . pp | PEIEFEEORT L%
HEA G e A PASKIETREENE | RAEREE | BEI-HEE RN
D | t——
WHPIE | >
BB < >
R < >
EYOERGE, MEERZTICERSND (RI4SH) .
Y BB ORI DT > TER SN B EETH S,

43 EBEEDERmHROERE TEEE

PR ISR ORERRIE, £, R CHUE K OHRBRGUE OIEHI & BERGEE O LA1T 9, IRITHE
W) DI PE CRESEMR DIE ER 1 Z5% V OB OB T} OB O L 21T 9, if&IZPASH
HEBEFSICYOE DR L R OGN OAZEER1T 5, 22T, HERYLUEOIHI, MR Ok LT, FEImii
MR Lo TR, SHEIDS U TEEOMBRIUE TIATL TIT 9, @R & OBk Dk
TN ZENLBERRFNAT S,

HEHT, BPEEHOEMIC Yo - T, FEEYMEHRML OYHEDME L 2 fEFI2TV, BRI N T
PR S D AL BRERE 2 R M O/ UTHERE T 2 12D O EATRY B 2 2 35 & O 7R EF P E & LT,
Wi C OfE L) R E, WAV O, HTKEORAB LD ORE, PEIEYMREIICIR D REEAT
Do Flo, FEEL, BEEVOMHREBME IR OO OHE, ALK ZHE LT 6B IERE
DA £ T ORMIEJE DX AR 2 Bt e ORI BE XD BE L% OB (LT, JELORE B IX IS (4%
DEER LV D), FHEOBIAD L BEILRTE OB £ TORMITEIIRI 25 0% 217 5,

BESEM Bt ik O ik & B BRAT E O FHERF I SOV TR 2 12T,
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R 2-REMERMROER & EHIEE O RHERH
S e E—— BEZE D e _—_ A ELTE
PRI IR M R DIERR & A PR feidedie B2 PH SR 12 B PR Beb
HUiE K OMEER HTE OHEH] < >
Jﬁﬁ;@ HER i DMt T 2 < >
S FEFEA R Hh D LR L @ C——
OB GO DL L . R
i KO 0B ) ~
M—J—Eb"@ %*ﬂl b) ‘ ---------------------------- SEsEsEsssEEEEEEEsEEEEEEEEEEEES >
FERR T O ML) 7 ———
WA WODEELR >
BB L 0> 7= 3> D e
£t i e
Eg*ﬂ HFKEE DR ARG LD T2 O HiE {——————
JE 32 B R DK S (AR D B AR < >
PEFEWHIER LI AR B R4 < >
TE RN 70 AT A * >
FLER O < >

EER 1 FEEMMHBMROEZRD D by F U7 LT D AT L OB T Z OREUED 558

FERE2 SR RAN i %EFJT/T LTCWAHIMO S bo—Mnxtg L 2n (EY 28)

Y YUE KO YUE OREI, MR O T, FEERpMRmoME LITIT L TiThh s L 18

ED EHERA X OB iR om0 B e B T

O RRITZ OB TR ICITS - 50N E LTNDDR, FHIEE I RIBERFEREEHAEHLDT, &2
IZEDTWD,

4.4 EX?Q%%&@i%E%mEQEE&U“ﬂ%Eawﬁ%

FERZ AR, B ER MRk OB K OVE B B 12 X - CGEROUIHER S LD,

FEAR L R RE k%h%%&ﬂi%;?6tb®%%@ﬁt@%%%§3urﬁo::? TS (135
KRR L LT eV, RS KIS TR D & ﬁi%AE*kbfﬁ5ﬁ%,Eﬁ%ﬁﬁﬁ B hiEA
HIC R T OREARLEHEE L BE T 2 HE, SeIIEARZSHRICEENICHEET 50 TIERneEno o
LT, ®IND i%wfméoikiz_mbt%%%@a%awﬁﬁwig,:@%ﬁfﬁ@ﬁb@ﬁ
BT ERGE LTS,

LB L 0D 795 K OV B 8 O BRI S & BRI NRIZ OV TR 4, T OMOE BRRNE O Eik
&@EW%@W@:oV?iS:%?

B TAT O HLR L & FARZE R RE A R U IHERR T 5 72 D O BRHEE O E SR O F451 2 R E C 1R
R
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RI-EXREWEREENTS-OORBEARUREHEABA TERTELME SN ERET HHE

BRI BT D200 FHEE TR TE N E 2 0%
Hr A e Bl
IR SR RS I
. - BB 5 oD JBERR (AR D i L — .
i B )7 b)
i R O S ) 7 HE R ) R OO fth G B 7
R I - PRERER A D L ¥ - BRI M ORA
"’ < HEFKEORAB LD =0 OfE | - A2V OER
- R D fE L
Bl - GEIEYIRER O R L ©
- FLEDOHERE L
- Yl K O GTE O 3R H] ¥
il - BUEOMEL
- LD DA%

R TOMOEIEE L U TRBBA OO ORE, FEIUEAKIIC R ER, ST MERNH 5,

FY Ny TF T ELTCWDAEINE, R OEHRD I b, Z OEMETIIHE L TWRWIEE T, 7%
D OIEB TR LD FIEICHYET 5,

O R OME R E AT B IS E Ao TWED, EANTEROEZ Db 0, AANTKH - S
ECHERIEEEN & DN TVDHZ L OHGROHELZ GO TH D, (613 2M])

EO CFEIEWHBHOME LI X o THEMRE SN D AL EHEEE (Z OR TIIBEIHH & HE) MO“FEEY
RO E U2 xt 3 2 BARRY 72 B IZ O W IR R U E L QAR DS IREZ 72 o T2 BE S T BE T
G TCHEET 5,
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DU OWNWTHH A OIRENTBE TE 503, Z 2 Tk U725l & U CHEFEIR)E R BRAKN OB FE D UL
EIZR DM TKBENOBRIET T 2B E Lo il FARKOBEIFH & LT 03 HFE~100 FDr—ARZT 4 Z1T
o7, BE L LTHIBRE 04 OBHF O NV F 7 LIKOFENILEAREIL 8 X101°m%/s (K7 0.025m%a) L7210,
EFARFETIE Im OEEEA LI L > TH L2 40 ETBEIT 5,

RE, Hr— ATBWTBENRIEIC K-> THREIERTER M (300 % A24HE) ETICALANY 7IMIBE L
IRWEEREIZ DWW TUE, HUTFKIREZ 0 & U CRMIiA1T - 72, sl K4 & 0.1 XUk 0.2 127”77, H-3,
C-14, Cl-36, Co-60, Ni-63, Sr-90, Tc-99, Cs-134, Cs-137 @ 9 BEREN KSR e D, FEIT “RWBTRELSY
KREFMICEAT DEAT =25 (—HSGD” BIOT—FICESE T,

KR =2 ) T AL, O NLHEDORSMER ELERB LILET D,

R O.1—RHMLIZET SR EEED (BEERIRT—R)

. T EE 5 11 ] () 31 AR s B8 B B i
No. e *g% PRI ALy G
3a 30a
1 H-3 1.2E+01 4.0E-02 2.5E-01
3 C-14 5.7E+03 3.6E-03 1.0E-01
7 Cl-36 3.0E+05 5.6E-05 1.6E-03
13 Mn-54 8.5E-01 8.7E-05 7.6E-13
14 Fe-55 2.7E+00 8.7E-03 2.7E-04
17 Co-60 5.3E+00 1.0E+00 8.2E-01
19 Ni-63 1.0E+02 1.9E-03 4.5E-02
26 Sr-90 2.9E+01 6.7E-02 1.0E+00
35 Mo-93 4.0E+03 2.4E-04 6.7E-03
39 Tc-99 2.1E+05 2.0E-04 5.9E-03
41 Ru-106 1.0E+00 1.1E-05 3.6E-12
44 Ag-108m 4.2E+02 2.4E-04 6.5E-03
58 Sb-125 2.8E+00 4.2E-03 1.4E-04
67 Cs-134 2.1E+00 6.4E-02 2.1E-04
69 Cs-137 3.0E+01 1.6E-03 2.5E-02
75 Ce-144 7.8E-01 1.1E-06 1.2E-15
120 TI-204 3.8E+00 4.1E-03 8.3E-04
145 Pu-238 8.8E+01 3.0E-05 7.0E-04
146 Pu-239 2.4E+04 2.9E-06 8.2E-05
147 Pu-240 6.6E+03 4.7E-06 1.3E-04
148 Pu-241 1.4E+01 8.8E-05 6.9E-04
bz -G TR EENS 0.001 22 HRESTRHE L-, KEITMEA 0.01 BLE
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0.3a la 3a 10a 30a 100a

1 H-3 1.2E+01 9.6E-01 1.0E+00 1.0E+00 1.0E+00 1.0E+00 8.4E-01
3 C-14 5.7E+03 7.5E-02 8.1E-02 9.0E-02 1.3E-01 4.0E-01 0.0E+00
7 Cl-36 3.0E+05 1.1E-03 1.2E-03 1.4E-03 2.0E-03 6.3E-03 2.7E-01
17 Co-60 5.3E+00 2.0E-03 3.8E-13 0.0E+00 0.0E+00 0.0E+00 0.0E+00
26 Sr-90 2.9E+01 1.0E+00 4.4E-01 3.7E-02 0.0E+00 0.0E+00 0.0E+00
33 Nb-94 2.0E+04 1.5E-04 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
35 Mo-93 4.0E+03 4.8E-03 5.2E-03 5.8E-03 0.0E+00 0.0E+00 0.0E+00
36 Tc-97 2.6E+06 5.0E-06 5.4E-06 6.0E-06 9.0E-06 2.8E-05 1.2E-03
39 Tc-99 2.1E+05 4.2E-03 4.5E-03 5.1E-03 7.5E-03 2.3E-02 1.0E+00
44| Ag-108m 4.2E+02 4.1E-03 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
66 1-129 1.6E+07 2.7E-04 2.9E-04 3.3E-04 4.9E-04 1.5E-03 0.0E+00
142 Np-237 2.1E+06 1.0E-05 1.1E-05 1.2E-05 1.8E-05 0.0E+00 0.0E+00
bz o) TR EENS 0.001 A2 HRRESTRHE L-, KEITMEA 0.01 BLE
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B L CIEFEEH 2MEFERH Y, BT, I 51T, H3 3ER S iR < CRE 123 4)
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£ 03— RELSHZROMSFEMERE (BKIF - HREF) OFEL
. Pk = NIURF 50 % 100 %
e
o Bq Bq Bq
H-3 1.2E+01 2.9E+17 1.74E+16 1.04E+15
C-14 5.7E+03 6.7E+15 6.66E+15 6.62E+15
Cl-36 3.0E+05 1.0E+13 1.00E+13 1.00E+13
Co-60 5.3E+00 7.4E+18 1.03E+16 1.44E+13
Ni-63 1.0E+02 1.9E+18 1.34E+18 9.51E+17
Sr-90 2.9E+01 1.2E+16 3.60E+15 1.08E+15
Tc-99 2.1E+05 3.3E+13 3.30E+13 3.30E+13
Cs-137 3.0E+01 1.7E+16 5.39E+15 1.71E+15
R OA—FRELDIZBTHERTZDNEBER (EETHR) (BT m/kg)

Sy BiAREk
L ENANEN/ a7 — b YR A b =)
XA H /AR AL AR A H /AR AL R EAE H /AR AL
H 0 N Pt 2 5 HEEE[18] 0 N2 5o 0 N2 FHiEE
C 0.05 N pr 2 FHEEE 0.001 N 2 o WEEE 0.002 NP 2 wWEEE
al 0.001 ‘fgf;jgg]@;i 00051 o | merrir 0 | mermE
Co 0.7,0.1 | Nypr2 5HEH 0.05 ANyt 2 5HEEE 0.6 NP2 HHGEE
Ni 0.4,0.08 | Nrpr2 5HFEH 0.05 RNypi2 FHiEE 0.5 RNypi2 FHiEE
Sr 0.01 Ny 2 sHWEE 0.2 N2 wWEE 0.2 Ny pn2 wHiEE
Tc 0.0003,0 | N» T2 BHEE 0 NP2 HHGEE 0.0005 N2 SHiEE
Cs 0.03 Nrpi2 5HHEHE 0.1 Nrpi2 5HHEHE 1 N pr2 BHEE
= O5—EEZEORAH
b)
MR B
B FE () = ~
No. o2 v E v HE P © 0 AR
U VA =
0 50 100 | v e
k k
1 H-3 O O A © © © O TR
3 C-14 A A A A O
7 Cl-36 A ©
17 Co-60 © O O
19 Ni-63 © © O
26 Sr-90 ©) A A O
39 Tc-99 0,0 ©
67 Cs-134 © O
69 Cs-137 O A A O
E9 JSHER ©=1E+18(Bq)>O =1 E+16(Bq)> A =1 E+14(Bq) > HEH]
EY BE#OLLTE ©O=0(mkg), 0(m¥kg)<O<0.001(m¥kg)=<A <0.002(m*/kg) < HEF
FEO AENE O SCHRFEAHERERIE U — RITEFIEOTENH Y, BBEE =4V 7 L-ULOREH A 6E
AR
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T, Bl ZIZEDEUE OSMANZ BB MR 2 3R E L CHE TR OR AR LA BT 5 2 & T, FEhsk & [Fkk
IRIREE, JE), KR EOSRMET TIREKEIC X DI IR S R S TWD 2 & OFFRER G L
2o

b) REUEQELRETELIKRERVHEBRZIZETAMTKBAKRLEOBBDF  JiiE OFEEL
BREL T & 72 D KERBEIC R 2 # T KR AR TOBIRNL, i 2 AZIFALEDH T K & [7 TR/ 72
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it 30TV 51201,

b) RARA 2 [El Cabrill PFEEMMERIER D OWH O AREMEZ R T 5720, # FKEOFREKT O
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HYREEALSY Tl S2 IZFERD LB Y, AERIBEOREVEMENERE P TR SN2 Z LB 21
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