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natural source

A naturally occurring source of radiation, such as the sun and stars (sources of cosmic radiation) and

rocks and soil (terrestrial sources of radiation), or any other material whose radioactivity is for all

intents and purposes due only to radionuclides of natural origin, such as products or residues from the

processing of minerals; but excluding radioactive material for use in a nuclear installation and

radioactive waste generated in a nuclear installation.

© Examples of natural sources include naturally occurring radioactive material (NORM) associated
with the processing of raw materials (e.g. feedstocks, intermediate products, final products, co-

products, waste).

RAFIRIAIE

HUER b TR Y A E T D AR, —fRAOICIE, HIERAIHHIRH B R S 7R T

&5 K, PTh, U, U &2 5O T-FMEHE,

radionuclides of natural origin

Radionuclides that occur naturally on Earth in significant quantities.

@ The term is usually used to refer to the primordial radionuclides “’K, *°U, #8U, #**Th and their
radioactive decay products.

@ Contrasted with radionuclides of artificial origin, anthropogenic radionuclides and human made
radionuclides (which all mean the same), and also with artificial radionuclides (which exclude
radionuclides of artificial origin that are also naturally occurring).

! Radionuclides of artificial origin may include radionuclides that are also naturally occurring but may

not include radionuclides of natural origin.

ATEETR%IE
FENEPRERI Y TERE BV, ATANCAER SRR, AN TRCIEEZAE I 3RIR R D
HMEERZ BT 2 L b H D, RINEPERL 133 £,

NORM
REINEIFEARLIAN D SRR 2 12 & A B8 F 2RSS
naturally occurring radioactive material (NORM)
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Radioactive material containing no significant amounts of radionuclides other than naturally

occurring radionuclides.

@ The exact definition of ‘significant amounts’ would be a regulatory decision.

@ Material in which the activity concentrations of the naturally occurring radionuclides have been
changed by a process is included in naturally occurring radioactive material (NORM).

@ Naturally occurring radioactive material or NORM should be used in the singular unless reference

is explicitly being made to various materials.

2UTSVR

TAEA DEFETIE, 2521 T DG E 2 R O R b 2 &

clearance

Removal of regulatory control by the regulatory body from radioactive material or radioactive objects

within notified or authorized facilities and activities.

@ Removal from regulatory control in this context refers to regulatory control applied for radiation
protection purposes.

@ Conceptually, clearance — freeing certain materials or objects in authorized facilities and activities
from further control — is closely linked to, but distinct from and not to be confused with, exemption
— determining that controls do not need to be applied to certain sources and facilities and activities.

@ Various terms (e.g. ‘free release’) are used in different States to describe this concept.

@ A number of issues relating to the concept of clearance and its relationship to other concepts were
resolved in RS-G-1.7.

[RF iR
IRER A 7 L O—EBICALIEST B, FFR8 2 S I Jf I, © 7 s
DFRDOERGE N O D TARNTAR D el ON e M e O PR i 1 26 <

nuclear installation

o

1. Any nuclear facility subject to authorization that is part of the nuclear fuel cycle, except facilities
for the mining or processing of uranium ores or thorium ores and disposal facilities for radioactive
waste.

@ This definition thus includes: nuclear power plants; research reactors (including subcritical and
critical assemblies) and any adjoining radioisotope production facilities; storage facilities for spent

fuel; facilities for the enrichment of uranium; nuclear fuel fabrication facilities; conversion facilities,
facilities for the reprocessing of spent fuel; facilities for the predisposal management of radioactive
waste arising from nuclear fuel cycle facilities; and nuclear fuel cycle related research and
development facilities.

KA HFEOIGEDOEFEL, TAEA Safety Glossary Terminology Used in Nuclear Safety and Radiation

Protection 2018 Edition (2019) X ¥ Hi¥r
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European Union: Council Directive 2013/59/EURATOM of 5 December 2013 (2013).

R RERES U7 VEBWEERIZR T 57 VT T AL YUIONT, PRk 21 4210 A 5
H.

RN E S RIS OB DRFAEIZ > TRAET 2 6 DD 5 BIGHTE
WE & LT D WEDIRNS ODOKENEEREEICOWT, SRk 16 4212 A 16 B CFpk 17
3 H 1T H—HEBGET R WMEE) .

TAEA: Near Surface Disposal Facilities for Radioactive Waste. Specific Safety Guide
No. SSG-29 (2014).

TAFA: Disposal of Radioactive Waste. Specific Safety Requirements No. SSR-5 (2011).
J TN RERESR AR L~V EARFESEY) OHERAL AR D HGREIRE EIRMEIZ DU T
Rk 1945 A 21 H.
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THY., 2060 FEFETIZH 1L T R ORENAIATN, FHREFLZ L > TREFHS
NTWB[], 2NH T T UVEEDT, 7V T 7 0 ATHRALy (LI TR & 9,)
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UI UMDY VT T RZOWTR, P IR EEE R 21 FICREZE LY
FLOE] UTF OF70 70770 2EFE] LWI), M EeBICRY . ZDOHF]
MR DD E RN Z B JE L 72f i 2170, U-234, U-235 KON U-238 ITDW T, £NE
IW1Ba/g EWH T U T FZ U AL~YLEEN LT, FfEELEIC, 27V T7 7 AT 5
HAIM4] [51icB W T, &BICIRE LT, U-234, U-235 KLONU-238 (2% L 1 Bg/g &\ 57
VT T ALUBHE SV, —F . @BUSNOXRISZY D7 VT T A L-LiE, BT
D7 VT T AZETHHAIIICB T HEEI L TWRY, Ziuk, BFHMUSNO T
U, FRICPEERTEM L L TR T 5 T U BT 5 TR D 8 2o\ CEREL
SNTWRPSLEIENRERICHD EHEIND,

U 7 VB OMERIZ OV T, BT N RATE RN 22 ISR E L7258 _FEREE
WHRR R OREFEDOEARNEZZ FTIOF T, (U7 U RFIEMNEREREE D0 b
DD T T UBEFEMITONWTIE, RIREIRD ST E % F 72 DAL E T D U YEBEFEY C
HY . BN 0 ESREOBENHSFTE T, 2o, BeMEOHEiC Y 7= AR F
DS E OREELBETHILENRD DL EEZOND ] & L, ARG L Uiz, £,
BB SUSRREM L L > CIB Y S T- ) 0 5 —FEBESE R O F 3B 2 HiH
(DL Py Lng V3 S50 12 A 5 HOWIEIC LY, ORISR & 255
FW OFARR DOFPAZIER LT3, SIERE T T VEFEMITIRN ORI TN D,

—WAEENEN B ARIR 1% THRECE DR B S — R SR BT M AR O L~V i T BESE Y
LRV DTEY 5] FEBIEMEE S - K L~V PEBEEM AL BT D T T v OARIZ DN T
— M L TR DB~ DS — Rk 26 TR, AL 27 43 A.

[E NSRBI IE N B AR ST SERH 8 iAE « Ny 7o Fa— R~y 7, 2018412 A 26 H.
B LeFEBES U7 VERRIERICBT A7 V77 AL~ULZoNWT, Eak214E 10 H 5 H.
RUPRFERFIZB T 5 THEIZBWTHWEEM Z DM OMITE £ 5 HESHEYE O St Re iR &
WZOWTORERZEICET 280 CER 17 FRRFEEE D 112 5), B2 8 A 13 HEEILL.
RERAIFZE D IS B 2 JR A4 2 4R D T RETR S 12 DWW C OMERRZEC B9 B AN Gk 17 4306
BPADHE 49 5), M2 8 A 13 HEEL.
THEZBWTHWZEM DM O E £ 5 EHPEWE O i R FE DS i R K B FEE O
BHiE D= DHfE 2 VB LN S D TH D 2 & OREREICET 28R (B 2 EH T HEH %
BB 16 5), B2 8 A 13 HifilE.

R EEFEES B FEREFEYHEHOFEICET ILEREDERNE 2 )7, Pk 248 H 9
H.
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Rl + HBBIM A A X iktiE
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BEAN IR

BREFEOR[M]

80000

70000

60000

50000

40000

30000

20000

10000

BARFHARMRRE. BERE ). (B0 Ub-2a—UTF - 72T Loy ZERFRE ). RTRATRE). (B)Pz—— 12

1 U rvEEREEDOF  ([1]X 0 HE)
I
HYFSUARRY B BHARR (%)
(&®)
. EOSUMIA—A
BERINS 3 R BTN nRFOEE
7 [
(BEE:+)GE)
BRE (Ba/g) S
<1 1 10 100 1,000
REIFSE 64,300 31,500 9,800 5,600 2,400 870 23
B4 (%) 56 28 8.6 49 21 0.76 0.020
() 2050 FERFTREL-BEADEEEGERENE &
BEROREIHVWRETI BEEREDERIOBNEAHER
. -
<1Bq/g 1~10 10~100 100~1,000  1,000~10,000 10,000Bq/gklt
=E (Bq/g)

2 2050 FEHE CTORERZORLEE  ([11X 0 HE
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VIVEEVORPREREATEOREVREE OFHEFER

= (Ba/g) BS
<1 % 1R EOMEREEIC
DUFSUR | BEMAR| 1~10 | 10~100 |100~1.000 ‘{g‘:]%u 10,000< E:'J“G%ﬁﬁ:{t&zlﬂﬁﬁ
HE REZEY ' i
ST A—H"? 1,800 5,200 5,000 3,800 400 200 20 DEENEE
e . 15,300 2,500 10,800 2,100 800 1 1
N 17.100 7,700 15,900 5,900 1,200 200 30
e 36% 16% 33% 12% 2.5% 0.4% 0.05%

*2: 50 LU E O #IEIZ DOV TIE, 100 THERE A, SORFRGEOHEICOVTIE, AHMFMEFEBEALTLS.
FEEEACEYNHDEDLENIENHD

20.000

sREFHEE  mSUmMIA—h

)T 52 A RIS A 73 5 R
E-20)]

<1 1~10 10~100 100~1,000 |1.000~10,000| 10,000<
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3 UIVEEMOBKERESMORERER ([8]1L Y HF)

15,000

10,000

EEnRl-]

5,000

» PIEEEHb10E
BRUMS0EMICBOTERRMAE LR RN & O2RRECER » SHEEEHhEE
SR EATE PR (Primary BT 25 O 1BER)

R SEED (Secondary: ¥ 25 D IER)

EvkiLs ( 200LFS ALE, ARERS)
#45m

o »

BrhmEm¥E . #9100ha P
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& )| C=rame) M sass)
R | CLTTTIACT LT MU F (R B
e : - R 220 BRESRE (LT
Y 2 R AVTF. )
_3_ H.?JE-FEE | rLFIR - PI2Egi 63, SIEEEHh oR

FLZ 7 B0 53 HE Rk (SHE AR )

LT (fF hOAERE DY) AR FRY

r HEFOBLFSERESRE LN DRENE
100m BEREALEE L =B (200LF S L)
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4 HFEMEFOME ([8] X v kY
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1.

2

(5% 2)
V3 VRV UEEYDRE

0L
U7 THIER O E I TH R BICHET 2 RAEIEO IR TH V| 2 O
(310 25 AR, PU: THEME, P 45 (BF) OE &G, FEMICEELLWRE T
Wz e hE v, EERFZEES (UNSCEAR) (2L 5 L. BARICKT S HiEd
D P50 OFLJYRFENL 0. 029 Ba/g Th v | R OFLJPREEIL 0. 035 Ba/g TH D (& 1) [1],
T, EEREGEMMEFTIOT —Z X—2 2 LhiE, BRIZBWTKRROY 7V REDS
WIEATTIIR 1 Ba/g (M 5 2H) BETH D [2],

RIKAFIET 20 T 0F, —IC, ZOTHRERE (K 6 M) &kkeFHERRIEICZH D |
VT 2O TSI DR OBFRERT S, Zokd, /IS, VT ORENIEE
AFF LR 1 Ba/g 72835 & | KBEFHRIREBIZ & 5 T FREEHE A 5 60 To i RER FE 1%
i B 7T Ba/g &5 (M T(@BW), £/-. FREMEO—>THDT K (Rn—222) b
U7y (ERECIIBEMRTHL T VT L) LRUBS OBSRETRRICHFAE L, BARICE
F % BARIRRIC X BT BRE (F0 2mSv/4F) D9 B T R AC K 2851F < 1349 0. 5mSv/
FELENTWA[3],

7T v ORI E LT, KA FORE CHE SN D X 9 e etESit i,
VT R INVERL S D X9 2 — IR H T CEIEL S D8 TS e R AR

D3E,

. VI UEEDOEE

VT UBEMIGEEND T T L, IRF AR A BRYE LT RS O 2 8% TR
FERBRESNTEY ., RIRIHFET D7 T 0 ROE O TR 2 & T edil ok & 13 E
MEES B2 %, 20O, FHOREE & HICTREREMNER L, b &80 7 il
REESHR UF TENVRET v 7] Lv),) RcEER ORI E C /e s | Ty

<HFaAT 5 (1 TERERMEICEE L2 5,20 H-F RIS T3, BF

L R 7 b g )

LV RT » T ORELZFHOT 2581, FREFEOZEH KR OIS IBELBET 5 0E
NhHbH, THREMOIBT RUUADOLDOIZEIRTH Y, HIFKICK 28T OE
EAOREFEOREZE L, ZA DI D SMBHIE < SUIWEHIE < Z23-l3 2, fih )7,
T RAIHHATH Y, TOEEROBIEL ~OFHIIMO T RER E X 2D, 7 KV
1A AR THIF 2 S I~ S NI DBA~OBIE TS T A Z L2y | H
iz L EE 5810, IE ~OFHIIMD ThEW, £D7H, 7 KAk a803E<

EER 7 ZE B2 - BESRROMIR & 22, RO BB 5 EERFE B S0, el
% 2000 “EHIEE, FHEATRE B, METHRE R S HIFEATELR (2002)

PEXHAMTRAGHIZEAT MERER G B ¥ — M & RO HER(E R
https://gbank.gsj.jp/geochemmap/index.htm (T —%  FHH : 200741 A 10 H)

R AERTE 2 - B AEIEREER R (ERBREORTE) | Pk 23 4 12
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ZRHl S D IIISFBIOFTT ANRMIEL 70D, T RAZ X DT 25l L72BI03 5 5 [1, 4]
D, HHFNOHBRSD T R HADHM, IRTENOFEBA~DT FORA, ZENE
FRNE OWRE VST FHERAMNETH Y | IO RHEN I DR E W,

Flo. FENOTZ R (U7 VBEEMIZHKRT 2D TIE R RARIEFEET HHD) IZ
DOWNWT, ICRP 12T RUC L AEMBEDO L% 10 mSv FREICTAZ 2R L, B
NT R T ADEZ L~ L@ ERRfEEZ 300 Ba/m* & HE L TWAI[5,6], WHO X, BT K
VIR AT X DR E & /M 572912, 100 Ba/m’ & W) BB LV ERREL TN D
D5 ERAAA DSRIFIZHEEA T H (ICRP 2377300 Ba/m’ Z A8 2 5 & TidRnE LTW5[7],
BB, BOEIZBWTENT FAREICET 28I (RRFE) IBEE THES AT
2, ZHUE, KEFENS R TEMASH 5 2 L EORBERA OFERREICLVEN
T RUVBENGELSRVIZK W ENZOERIZH D LHEIND,

KRDISVREDS R (ER) _,éa,_
500 //’/_‘————4 100%
400 80%
300 60% T
ﬁ U, ppm
I 27 - 521
200 40% [ 540627
[ as2-540
[Jaes-4s2
[J277-36s5
100 20% [ 190-277
— A B i oz- 190
"/I/I/ I —— R % N os-102
0 i 0%
& > > ~
Q@ N o’
752 REE [Ba/g)
b i map

K 5 BHAEICBITAIRROUT VIBE
CF : EEEANA AT HERERE 2 — [HE L RoOMERILZX) [2] X 0 Hop
R 2= A SN TWAIEET — 2 bEERNIEX)

[4] HARBFIFICEI%HME « TRU BFl % 5 e U MEBREIEM R N Y T U BESEY O b L Tt

(5]
[6]

LR ERMEOFAG (SZFEHF%E) |, JAEA—Research 2008-044 (2008)

ICRP, 2010. Lung Cancer Risk from Radon and Progeny and Statement on Radon. ICRP Publication 115.
Ann. ICRP 40(1).

ICRP, 2014. Radiological Protection against Radon Exposure. ICRP Publication 126. Ann. ICRP 43(3).

(7]

World Health Organization: WHO Handbook on Indoor Radon, A Public Health Perspective, ISBN 978 92 4
154767 3 (2009)
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X 1 UNSCEAR IZ X A& EITEF 0B RBSHELZEREE (3E30R[1] X 0 ey

Hile THEEREE U (Bq/ke)
) i pH

T U0

TNV T 30 2 - 110

TUF R 37 6 - 120
&7 AU D

aRxRXYh 46 11 - 130
_ KE 35 4 - 140
W77

]Es| 33 2 - 690

ik 84 25 - 130

4K 29 7 - 81

HAR 29 2 - 59

BT AHE 37 12 - 120

~ L =7 66 49 - 86

2 A 114 3 - 370
w7 T

TIVA=T 46 20 - 78

PN 23 10 - 64
dg—rm o

VrT7 =7 16 3 - 30

IV 2 — 50
Ha—ua woN

KA 11 - 330

TANLT R 37 8 - 120

FT B 5 - 53

AA A 40 10 — 150

[ 2 - 330
BHa—n /X

TNHIT 40 8 —190

NI — 29 12 - 66
_ R—=F K 26 5 - 120
—w =7 32 8 - 60
= 19 0 - 67
I S=02% e 32 15 — 130
B —nr X
TN =T 23 6 - 96

raT7TFT 110 83 — 180

XUy 25 1 - 240

ARov R AV 49 26 — 82
i 35 16-110
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Atomic Number

82 83 84 85 86 87 88 89 90 91 92
234Th 238U
24d 45%10°a

234mPa
1.2m

2]4Pb ZISPO 222Rn 226Ra ZSO,I.h 234U

27m 3.1m 3.8d 1.6%10%a 7.5%10%a 2.5%10°a

2]4Bi
20m
le)Pb " 2[4P0
22a 1.6%10%s
ZIOBi
5.0d
206Pb ZIOPO
stable 1.4*10%d

(a) U-238 DEELRF

Atomic Number

81 82 83 84 85 86 87 88 89 90 91 92
ZEITh 235U
26 h 7.0%10%a
227AC 23]Pa
2a 3.3%10%a
lePb " ZISPO " 219Rn " ZZSRa " 227,1..h
36 m 1.8 ms 40s 11d 19d
207T1 " 21]Bi
4.8m 21m
207Pb
stable

(b) U-235 DEEZERF]
K6 w5 DEERY (EREBDHFER, ICRP Publ. 107 [8]% EIZ/ERR)

[8] ICRP: Nuclear Decay Data for Dosimetric Calculations, ICRP Publication 107, Ann. ICRP 38(3), (2008).
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1E+1

I Total activity /
o0
S 1E+0 |
=2 F U-238, U-234, Th-234, Pa-234m
s P
+ - #
© S
+ ?
5 161
(8} L ,’I
S -
o - U-235, Th-231 S
; B 'J”'
£ 1E2 | s :
< i R Pa-231"
i Th-230 ° /
I " Raf226™
- I’ I’
/’ ,’
1E_3 Lol Lol |I’|||||||I' 120l Lol Lol Lol
1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 1E+7
Time [y]

Activity concentration [Bg/g]

(a) RARTZY (BU: 0.711%, VT VRENEEFHOFHRE 1 Ba/g)

1E+1

- Total activity

1E+0

| U-238, Th-234, Pa-234m

1E-1 &
L U-235, Th-231
1E-2 ¢ )
I Th-230 /"
I /" 4
1E_3 Lol Lol “I ||||||.{I Lol Lol Lol Lo
1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 1E+7
Time [y]

(b) WMDY 7> (U B, U TV RMEEFOWMHIRE 1 Ba/g)
X 7 T 2RO DT RETEO BN BERE DO RFHZL

*1: about the same as Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
*2: about the same as Ac-227, Th-227, Ra-223, Rn-219, Po-215, Pb-211, Bi-211, TI-207
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(5%&3)
EREERUVENEIZSITD95 2 OEIKRL

1. DSVEEYDI )T IR
(1) [EERHEAE
IAEA ©-GSR Part 3 2BV TIE, X< U A7 N+Hia/h &Nz & TR ESRY 27
AR T HIET 2 GE 72X R 3 e 2 &ﬂ%ﬁ%%ﬂﬁ#é%)/b@méwzkf
LN, VIV T T UARF LI LBRCELO RN HEERETH L L LTWD, 7
V7 7V ALV OREIZH T > T, FIC A TEFAZFEICH LT RIHF ORI S X
BEANC TP RAREZ2 U A%t L 10 pSv/y A—F —, KR F U FIZxt L ImSv/y &
VN D R VR TR Y T D U AR IR A LD il BRI I3 LT
BEOHEBEIEESE, RRIMHET HIRERHEALZE L TREL TWD,
%6£%£%#@%€ﬁ\%?ﬁmﬂ#6%$¢é&wéﬁ%@%@%ﬁﬁﬁoiiy
FEFW) 2O ClE, EU Council Directive (2013) 13 AN LCIFEHE 2 & ToE & [RIARIC
TIUALNERETRETHDLEHRL TWDHDITK L, MMGﬁPmtsi%wﬁ
DIEAfETIX 2,

(2) #NEDOTZ 7T 4 A

VT 7oA ERIEALTOWDEIZ, FREEZEERVWCT I 007 7 5 AR
e LT, ANTRFERMEE R CREREICESS U F U ATHMEIC L2 EAHA L TV D
%®F\797iyxémk%%iuw$&ﬁ®%%®5% IS DIBEGED 72 N &+

RS D EVWIHIBZ T EEDGEVRHY . BBREICBT 28R TICk+20 7007
) T I UALIVDRETHIERDEZZ T2 L > TWb, 2720, £ 95 Lz U A7
OH T, BEHMICAER SN D T FRIEREO R LM E Ol R4S 7= 5720,

ZOLEBRAFICESDERESNETHREREEERNTT L O7 VT T U A L~LE,
7?V®H&%@%m%m XL 1Ba/g EWVIHEEERA L TWDHINREL, fERMIZ, K

I ET DIRER O ELBE L RREREREEDO 7 V7 7 AL~k LTERE LT
MM%E(IM@)&HLﬁﬁ_&oTwéo

BB, RO VT T UALLERE LS VT T 2 AKIENEE LV KE T
NTEREERE TR L HEMET Y T VB % PEERE T AL 3 55 5y LT %,

2. VI UEENDOEEMER
(1) [EBREE

%1  (J&3L) 1.10. The general criteria for clearance are that:
(a) Radiation risks arising from the cleared material are sufficiently low as not to warrant regulatory control,
and there is no appreciable likelihood of occurrence for scenarios that could lead to a failure to meet the
general criterion for clearance; or
(b) Continued regulatory control of the material would yield no net benefit, in that no reasonable control
measures would achieve a worthwhile return in terms of reduction of individual doses or reduction of health
risks.

X2 IEREITIE. WRREEAMT O FRE%FE (Th-234, Pa-234m, Pa-234) O A& Te,
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TS BEEEY) DO MR AL T B3 2 [EER R EIC B W T, O S KB L, v T
IZRHE Lo R BRI TV D b oiden, i, U7 U 2T T REHEMERO O LS
ELTHATWAE D EEZ HILD, TAEA SSR-5 THURMERETEY DMLY Tlk, 7T VB
FEW) % Gt IS TPEBESE 2R 125k LT AREWIE AT 2 B EHHAE 0.3 mSv/y (U
U A7 A 107 /y) 2. AR ALK L CTiE 1~20 mSv OFPH TR AMER ORI LT hE
ARG ORE{LE T RETHDL EHEL TV D, £/, TAEA SSG-29 [k HEFEHEY) O i
PR HERR ) ik, V238 L TWA DL, RO EOEHFMBEEEE L2 &t
BaoHELTND,

(2) #EAEDOTS 77 4 A

<Ll I EE >
?7/%%%%% R (EHIPALSY) L TWAEICRBW TR, 7T U BEEM O %2
T D T2 DR %ﬁé@iﬁét%ﬁ DR EEEREY & L Iy T R

W) % e Ly waéx TEHE L CTWAEIR S D,

Z 6 OEOBIHIHIEEIZ I T, BrEa i A2 a3 2 #IH (CLT TR &vo,)
IZ ERREZTED T D HITRH T B2, )7, EHiF xS 2 B IRl AN RO AR ffe 5
PEEZE L, MMM L > TR ZMBEEELFHET D (B ZIXVF—) | SREFHm O
WNEEZD BIZITKE) Enolzxtina WA 608 H 5,

FIERE B OWTIE, U 7 VBRI & 5 0t BEEEY S ORIk LT, £< D
E CEEFEREOHIM COWEMREARIREZIT> TR Y, N2 T, L5350 T2 Bt
WETET 52 L BIIEKE) SEHOFHRRELRT L BIIXT I R) Lol
AR I AR A Z B I E Z2 3% T TO B ERFIET 5,
<HFEDARPL >

U T BEREM A e - LA 1T B U S DN I T 5 PR DR ERHAmIZ OV T,
ﬂ%%%@i@#&ﬁéhfw5Mﬁ%w Fo. BYIMICAERIND 7 RUEEDOT-HREE
FED R E K2 T 5 % E L TOEESCAMBADORHBIZ DWW T, & DORENHE
EB LMl THEEBZHEMFMIZITo T AHIEAH L, T F &L LT,
VT DIREDMRNTZ D T T LIS O ST A O SN B D Rl 2 E L T\ D
L WzET7 T o R) EEHBIICBWTTTIBERO Y 0t Ak > To T U BN R
MO T 5 Z L EEHICENTND Z & (FIXIXEE) BT ond, B, L&D
BIREDOHL T T U RT3 25 Z L 23 EI L TWAKRETIE, 7 RYORELE D,
EWRHh 24T > T\ %,
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(5% 4)
DS UVEREYICRIBETMORAE

1. DIVEEPDI )T Z U RIZRLBETFHEOHAE
1. 1 REOAS EAHREH
[FRE D8]
OAEDOYZVEEFEMO I VT T o AfRLREIX, BBEOZ VT 7 A L~LORE
IZBWTZNETHOON TE R HEICHERT 5, BRI U TO b 02T 5,
- B REFEES TR PP R OB ORI > TRET 20D 9 b
B EE & L CTHY D ED 720 S DD BURREIREEIZ DWW T (CFERk 16 42) ) [1]
(BT T2 07T 2@EE] Lno,)

c JRPNRERERTU T UBIERICR T 57 VT T A LUz oW T (FE 21 4F) |
(3] WUTF o577 x@miEd) Luny,)

Fo. EROFETRY Wnisy (B KRS T U FORRGE) 12OV TiE, TAEA A4

THOWHLRTWD FiEESRT 5,

O RE O REEFEIL U-234, U-235 L NU-238 & L, TNENIZOWTRET D,

O 27 V77 A0REIX, BFHY T U A LEFRL T AR EShb, a7 —
FOBFIHIZ, VT2 V7T o AHEECIHE L& BOBFHY T U FlcaE s
Do TNHLSNOYIX, HFIH SN DIES N MEL DW=, FERAY S D ATHE
PENEN, o T, AEIOREILYZ U T T 0 2R a2 RETT, 7205 R EFRELY
INnbELTRET S,

O R T U AT 23 FE 1L, BRI & T AKRBATO Z 20 F U F2531T 5,
ARE T Z OBFHFH & HTFABITO LT U AT O CRHMB L, EiC, BRI HO >
FTUHE, U7 OWMMOF VELIZST D, 7ol FERENLSy OIS T 9 /EEIZ D0
TiX, v 207 7 AWEFRIZBWT, @ROBAAHENY 7 DR EfE S D A
Z 7 OMNITEFHMEL T Y, T b L < 225708 AR TIEEFHE L TWh7Ruy,

O RO —oOHEETIIRVFDONTNRNT RATKDZEEBIZON L, 7 Rk
DN IZBANVIRD D OB THEZLUE TH O REFEEDIRENZ L2 ER. 5
EFECIRMER STV AL LTGHET 5,

[FAEORHESMH]
O REIZBIT M EFEUEI T OV TIL, TABA FEHEDE 2 J5 (GSR Ppart 3) (ZHEV, AEEAYIC
T RA[REZR U A2kt L 10 pSv/y., E#ERTF U AIZx L 1 mSv/y M3 5,

(1] RN ReZES R R OIRENE R DRI > TRAET D H OO0 5 L SHEDE
ELTHRD Y BB RN E OO HEREICOWT, FRk 16412 A 16 B (CFRpk 1743 A 17
H—#BET1E K OMEIE)

2 R IMRRENDRET DI VT T AY OBy (FEEFEIWASY) & HFHIC OV TR L2 DT
HY ., FHEOXNRIZT T ALE EN TN,

3] R hZEEES U7 VEHMHIZBT227 V7 7 AL~ oNT, FEak21 410 A S H

X4 EBOFFAICEE LT U234, U235 RN U238%D7 VT FZ AL~ LEFMLIZHOTHY, ZHiT
HSEEBELSPTIURD U T DI VT T A L~ULDOFEYENRRE S NT-,
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O UTvDRHOREIX, I 707 70 AREETRENTVWS LD & FERIC, HE
D BEFEM I35 TRHEFE S LTziR K & BRI & OWEIRE O OFEEE (77 1%
3E-4) EFEDEO LA TR E 0.4 m/y MHREET D,

ORMFEICHWDERIGA—=FX, Z VT TV AREERRY Z 7 VT 70 AREEITTLE
SNTNDONTA=ZE[ND, ZHHWEETIE U-234 FITOWTRHl S v TV 70
B, NLEFTH D U-232 LN U-236 IZOWTEHMli SN TWS, I biGEEICEH S
TR U-234 Z2ICET 585 A —Z 12O\ TIE, U-236 OFHIiD7-DIZ8HENT
W5 LAR— b (213 TAEA TSR 364 %) O HLDEBRT 5,
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natural source

A naturally occurring source of radiation, such as the sun and stars (sources of cosmic radiation) and

rocks and soil (terrestrial sources of radiation), or any other material whose radioactivity is for all

intents and purposes due only to radionuclides of natural origin, such as products or residues from the

processing of minerals; but excluding radioactive material for use in a nuclear installation and

radioactive waste generated in a nuclear installation.

© Examples of natural sources include naturally occurring radioactive material (NORM) associated
with the processing of raw materials (e.g. feedstocks, intermediate products, final products, co-

products, waste).

RAFIRIAIE

HUER b TR Y A E T D AR, —fRAOICIE, HIERAIHHIRH B R S 7R T

&5 YK, PTh, U, U &2 5O T-FMEHE,

radionuclides of natural origin

Radionuclides that occur naturally on Earth in significant quantities.

@ The term is usually used to refer to the primordial radionuclides “’K, *°U, #8U, #**Th and their
radioactive decay products.

@ Contrasted with radionuclides of artificial origin, anthropogenic radionuclides and human made
radionuclides (which all mean the same), and also with artificial radionuclides (which exclude
radionuclides of artificial origin that are also naturally occurring).

! Radionuclides of artificial origin may include radionuclides that are also naturally occurring but may

not include radionuclides of natural origin.

ATEETR%IE
FENEPRERI Y TERE BV, ATANCAER SRR, AN TRCIEEZAE I 3RIR R D
HMEERZ BT 2 L b H D, RINEPERL 133 £,

NORM
REINEIFEARLIAN D SRR 2 12 & A B8 F 2RSS
naturally occurring radioactive material (NORM)

- b5 -



Radioactive material containing no significant amounts of radionuclides other than naturally

occurring radionuclides.

@ The exact definition of ‘significant amounts’ would be a regulatory decision.

@ Material in which the activity concentrations of the naturally occurring radionuclides have been
changed by a process is included in naturally occurring radioactive material (NORM).

@ Naturally occurring radioactive material or NORM should be used in the singular unless reference

is explicitly being made to various materials.

2UTSVR

TAEA DEFETIE, 2521 T DG E 2 R O R b 2 &

clearance

Removal of regulatory control by the regulatory body from radioactive material or radioactive objects

within notified or authorized facilities and activities.

@ Removal from regulatory control in this context refers to regulatory control applied for radiation
protection purposes.

@ Conceptually, clearance — freeing certain materials or objects in authorized facilities and activities
from further control — is closely linked to, but distinct from and not to be confused with, exemption
— determining that controls do not need to be applied to certain sources and facilities and activities.

@ Various terms (e.g. ‘free release’) are used in different States to describe this concept.

@ A number of issues relating to the concept of clearance and its relationship to other concepts were
resolved in RS-G-1.7.

[RF iR
IRER A 7 L O—EBICALIEST B, FFR8 2 S I Jf I, © 7 s
DFRDOERGE N O D TARNTAR D el ON e M e O PR i 1 26 <

nuclear installation

o

1. Any nuclear facility subject to authorization that is part of the nuclear fuel cycle, except facilities
for the mining or processing of uranium ores or thorium ores and disposal facilities for radioactive
waste.

@ This definition thus includes: nuclear power plants; research reactors (including subcritical and
critical assemblies) and any adjoining radioisotope production facilities; storage facilities for spent

fuel; facilities for the enrichment of uranium; nuclear fuel fabrication facilities; conversion facilities,
facilities for the reprocessing of spent fuel; facilities for the predisposal management of radioactive
waste arising from nuclear fuel cycle facilities; and nuclear fuel cycle related research and
development facilities.

KA HFEOIGEDOEFEL, TAEA Safety Glossary Terminology Used in Nuclear Safety and Radiation

Protection 2018 Edition (2019) X ¥ Hi¥r
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European Union: Council Directive 2013/59/EURATOM of 5 December 2013 (2013).

R RERES U7 VEBWEERIZR T 57 VT T AL YUIONT, PRk 21 4210 A 5
H.

RN E S RIS OB DRFAEIZ > TRAET 2 6 DD 5 BIGHTE
WE & LT D WEDIRNS ODOKENEEREEICOWT, SRk 16 4212 A 16 B CFpk 17
3 H 1T H—HEBGET R WMEE) .

TAEA: Near Surface Disposal Facilities for Radioactive Waste. Specific Safety Guide
No. SSG-29 (2014).

TAFA: Disposal of Radioactive Waste. Specific Safety Requirements No. SSR-5 (2011).
J TN RERESR AR L~V EARFESEY) OHERAL AR D HGREIRE EIRMEIZ DU T
Rk 1945 A 21 H.
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T U0

TN UT 30 2 - 110

TUF R 37 6 - 120
&7 AU D

aRxRXYh 46 11 - 130

KE 35 4 - 140
W77

]Es| 33 2 - 690

ik 84 25 - 130

4K 29 7 - 81

HAR 29 2 - 59

BT AHE 37 12 - 120

~ L =7 66 49 - 86

2 A 114 3 - 370
w7 T

TIVA=T 46 20 - 78

PN 23 10 - 64
dg—rm o

VrT7 =7 16 3 - 30

IV 2 — 50
Ha—ua woN

KA 11 - 330

TANLT R 37 8 - 120

FT B 5 - 53

AA A 40 10 — 150

[ 2 - 330
BHa—n /X

TNHIT 40 8 —190

NI — 29 12 - 66

AR—Z 2 F 26 5 - 120

N— =T 32 8 - 60
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Atomic Number

82 83 84 85 86 87 88 89 90 91 92
234Th 238U
24d 45%10°a

234mPa
1.2m

2]4Pb ZISPO 222Rn 226Ra ZSO,I.h 234U

27m 3.1m 3.8d 1.6%10%a 7.5%10%a 2.5%10°a

2]4Bi
20m
le)Pb " 2[4P0
22a 1.6%10%s
ZIOBi
5.0d
206Pb ZIOPO
stable 1.4*10%d

(a) U-238 DEELRF

Atomic Number

81 82 83 84 85 86 87 88 89 90 91 92
ZEITh 235U
26 h 7.0%10%a
227AC 23]Pa
2a 3.3%10%a
lePb " ZISPO " 219Rn " ZZSRa " 227,1..h
36 m 1.8 ms 40s 11d 19d
207T1 " 21]Bi
4.8m 21m
207Pb
stable

(b) U-235 DEEZERF]
K6 w5 DEERY (EREBDHFER, ICRP Publ. 107 [8]% EIZ/ERR)

[8] ICRP: Nuclear Decay Data for Dosimetric Calculations, ICRP Publication 107, Ann. ICRP 38(3), (2008).
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1E+1

I Total activity /
o0
S 1E+0 |
=2 F U-238, U-234, Th-234, Pa-234m
s P
+ - #
© S
+ ?
5 161
(8} L ,’I
S -
o - U-235, Th-231 S
; B 'J”'
£ 1E2 | s :
< i R Pa-231"
i Th-230 ° /
I " Raf226™
- I’ I’
/’ ,’
1E_3 Lol Lol |I’|||||||I' 120l Lol Lol Lol
1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 1E+7
Time [y]

Activity concentration [Bg/g]

(a) RARTZY (BU: 0.711%, VT VRENEEFHOFHRE 1 Ba/g)

1E+1

- Total activity

1E+0

| U-238, Th-234, Pa-234m

1E-1 &
L U-235, Th-231
1E-2 ¢ )
I Th-230 /"
I /" 4
1E_3 Lol Lol “I ||||||.{I Lol Lol Lol Lo
1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 1E+7
Time [y]

(b) WMDY 7> (U B, U TV RMEEFOWMHIRE 1 Ba/g)
X 7 T 2RO DT RETEO BN BERE DO RFHZL

*1: about the same as Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
*2: about the same as Ac-227, Th-227, Ra-223, Rn-219, Po-215, Pb-211, Bi-211, TI-207
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DIEAfETIX 2,
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e LT, ANTRFERMEE R CREREICESS U F U ATHMEIC L2 EAHA L TV D
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2. VI UEENDOEEMER
(1) [EBREE

%1  (J&3L) 1.10. The general criteria for clearance are that:
(a) Radiation risks arising from the cleared material are sufficiently low as not to warrant regulatory control,
and there is no appreciable likelihood of occurrence for scenarios that could lead to a failure to meet the
general criterion for clearance; or
(b) Continued regulatory control of the material would yield no net benefit, in that no reasonable control
measures would achieve a worthwhile return in terms of reduction of individual doses or reduction of health
risks.

X2 IEREITIE. WRREEAMT O FRE%FE (Th-234, Pa-234m, Pa-234) O A& Te,
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%2 (B30 644 (%) Safety assessment calculations should cover a time period that is long enough to determine the
maximum, or peak, dose or risk. However, this may not always be possible. For example, in the case of disposal of long
lived waste (e.g. from uranium mining) on or near the surface where there is uncertainty in the durability of engineered
barriers (e.g. dams and covers), doses and risks may remain constant or may even increase long into the future, through
time frames in which uncertainties in the assessment increase significantly and limit the meaningfulness of the assessment.
This may limit the timescale for the assessment in general, or at least the timescale for quantitative assessments.

%3 (JFE30) 645. (%) Forabove surface disposal facilities (e.g. for waste from mining), the uncertainties in modelling
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results will already be substantial when considering periods of several hundred years, and quantitative estimates may
become meaningless already beyond a period of a thousand years.
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