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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).
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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.
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NORM
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naturally occurring radioactive material (NORM)



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 HFEOIGEDOESFEE, TAEA Safety Glossary Terminology Used in Nuclear Safety and Radiation

Protection 2018 Edition (2019) X ¥ Hi¥r
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(1

@)

)
4)

(5)

(6)

(M
®)

—HAEE N AAREF e THOXE 8 &5 — I 1R BT LA AR L~V i e
FEILERAL > DIEY J7 | R ER B S IR L~V TR 5 7 7 o O
(ZDWT— & I b L FUNTAR D I~ DI S — ok 26 FFEEHE . AR 27 423 A.
IR I REFRES B FEFEREYERR ORI T D R eFEDFARNIH 2 )7, Rk 22 47 8
H9 H.

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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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.
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H.

12



HEPAD 1 )L%Z TLI41L43

BEAN IR

SR+ HBM (A UZBEIE L UHRY BERNIK

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

M1 vIreaatBEEROF ([1]X D HEY

80000 1
DTSRRI B BHARR A ()
(&m)
70000 ’ s EYOSUMIA—A |
BN N REEY nRFOEE
60000 - / [
(Bl k) GD)
RIE (Ba/g) BS

50000 - <1 1 10 100 1,000 —
”
A
o i
D
s 40000 -
S
b 4
i€ 30000 -
1K
8 FAEIEAH 64300 | 31500 9,800 5,600 2,400 870 23

R | ] B4 (%) 56 28 86 49 21 0.76 0.020 T

(%) 2050FRECARL-BAD B aLRmRENE I~
ERORKIENRET I EERENE OBREAHES
10000 -

<1Bq/g 1=10 10~100 100~1,000 1,000~10,000 10,000Bq/gkl Lt

=¥ (Bg/g)
B 2 2050 EtEHE TORERZEORAE  ([1]1X V%Y

13



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<
RE (Ba/lg) B4

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 »

BHbEIE : £9100ha

#30m

(1,250m x 800m)
- v LA
o Eﬂlﬂﬂ.’.! 1 ESEEH!!E
R | CLTTTIACT LT LT (RRE) B
e : - R 220 BRESRE (LT
¥ B {ThoesaER = D o 2 )
_3_ H?f?s; =L 735 - PiZEEHh 6. SIEERHh o6&

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)

» MR IS E KIS E S

~ PIEEEHE 3E SHEH 3E

4 HFEMEFOME ([8] X v kY

[8] HAIRTF NS RAEER R v ¥ — IR EEEY OB FEOYEDO RE LIZ DWW
T, S 12 A 17 B k&

14



1.

2

(5% 2)
V3 VRV UEEYDRE

S DY
U7 THIER O E I TH R BICHET 2 RAEIEO IR TH V| 2 O
(P10 25 A, MU TEAE, U 45 (BE) ORSHD, FEMICEEST, R a5
T BTNV, FHERFEES (UNSCEAR) (285 &, BRI S HEEF O 20 v
WRAIPREEIL 0. 029 Ba/g ThH Y, HFRDOFLEPREEIL 0.035 Ba/g THDH (£ 1) [1], Fi,
PEXRR BB TR DT — 2 X—=2 I LE, BRIZBWTRRD U T VIRE DRI
TIEK 1 Ba/g (K 58) BRETHD 2],

RIRIAFET 20 7 0%, —IZ, 201#Ef (K 6 2f) Lok EErRBICH v |
VT EEDOTRERITE URE OBENEE AT D, 2o, RIS, VT ORNMEE
AFPLTCIREED 1 Ba/g 12835 & | KECEHRIRIEIZ & D F-HREHE 2 5 0 To i iU e B 1 X
i B 7T Ba/g &5 (M T(@BW), £/-. FREMEO—>THDT K (Rn—222) b
77y (EREIZIEBIERETHDL 7 VU L) LRIURS OBSECRARIHFEL, BARICE
T 5 BRI LA X< BE (B 2mSv/4F) DO 6, T RAZ L HH0E <138 0. 5mSv/
FELENTWA[3],

U7 DALFR R E LT, KAl T OME TR I D X ) B brES M T,
VT HRRNVERR SN D X 92— fREGICTR W TRIER S B IR TSI e S TR AR

D3E,

. I UVEEYMORE

U UBEEMIEEND YT AL, R IRIHAE B & LT BB O U A R T fREZ
FERBRESNTIY ., KRITHEET D T 2 RO O T TR % & Todi ol & 13k
MR RZR D, Zon, KFHOREE & BICFREMBER L. 2D &2 8O-k
REEHEK UUTF TEVRT v 7 End,) LTWBEEAT D (1 TR
FEEnd, M TR,

BV RT T ORBETMT 25613, FREBOZB R OHIE HELZET L 0LE
NhHbH, THREMOI BT RUADOLDIZEIRTH Y, HIFKICK 2BATOHEER M OE
EADJFEFEORIEAIAE L, T OITHE D NI < SUIWNEBBIE < Z3Hli 9 5. i
T RAIHHATH Y, TOEEROIEL ~OFHIIMO T RER E X 2D, 7 KV
VI AR THIF S IR A~ SN TGS IO RA~OFIEITHEETHZ L2, #
iz L EE 5810, IE ~OFHIIMD TSN, £D7H, 7 KAk a803<
ZRHl S DRI O T ARMIEL 70D, T KA X D2HIEL ZFHli L72BI03 5 5 [1, 4]

EER 7 ZE B2 - SRR OMIR & 22, RO I3 5 EER T EZ B S0, el
% 2000 “EHIEE, FHEATRE B, METHRE R S HIFEATELR (2002)

FEERAN AT MEFRAERA ' ¥ — @ i & o HERK({L X
https://gbank.gsj.jp/geochemmap/index.htm (T —%  FHH : 200741 A 10 H)

R AERTE 2 - B AEIEREER R (ERBREORTE) | Pk 23 4 12

H AR IR FEBR MRS - TRU B4 & UM R O 7 VBT O b L o FRG T
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N, HHFNOHERASDT R HADOHM, IRTENOFEBA~DT FORA, ZENE
FRENE DR E VS TN LB TH Y | FHIOAFENS D RE W,

Flo. FENOTZ R (U7 VBEEMIZHKRT 2D TIE R RARIEFEET HHD) IZ
DOWNWT, ICRP1ZT RUC L AEMBEDO L% 10 mSv FREICTAZ 2R L, B
NT R T ADEZ L~ L@ ERRfEEZ 300 Bg/m* & HlE L TWAI[5 6], WHO X, BT K
U AT X BRI E & /M 572912, 100 Ba/m’ & W) BB LV ERREL TN D
D5, ERAA DSRIFIZHEEA T H (ICRP 2397300 Ba/m’ Z A8 2 5 & TidARneE LTW5[7],
nEB, WHEIZBWTENT FOREICET 28HIE (RRME) IB/EE THRES AT
2, ZHUE, KEFENS IR TEMASH 5 2 L EORBERA OFERREIZL Y EN
T RUVBENGELSRVIZK W ENZOERIZH D LHEEIND,

RADYSREDS H (ER) %
500 ///,————v< 100%
400 80%
300 60% x
" g
="
= B

200 40%

100 20%
— AR
J/I/I/ I ikl
0 1 0%
N 4

2 REE [Ba/g)

-1.02

X 5 BOVEICBITAZERROUT VBE
(F : EEHIN AT WERHERE v 2 — ML EROMERILSEX] [2] X 0 Bk
Rl 2= A SN TWAIEET — 2 bEERNIEN)

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

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

[6] 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

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

= 19 0 - 67

2B NFT 32 15 — 130
B —nr X

FINR=T 23 6 - 96

raT7TFT 110 83 — 180

XUy 25 1 - 240

RNy 49 26 — 82
rh il 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

TAEA GSR Part 3IZRWTIL, #IT< UV A B+plahanz & ITRESL Y AV &
BT 2T 2 GBI 22 IR 3 22 2 & s D IR 2 ke 3 5 A J > MvJ\éu\: EThH
HZEN, 7T T AORNRHIEETH LN E L TND, JUT T UALULD
REICHT->TE, B ATLRFEEMICS LT, fiEoEEIcE3&, ST /R aTEE
72 U AITREL 10 pSv/y A—4 — R T U XK L ImSv/y &9 R FEHEICHH
VI DHNRRIREZEH LT 5, iy, BICRRERERICKR L CTid, #FHF 0FEHREICHE
SE, RARIHFHET HREROHRELZEE L TRELTWD,

%6%%£ﬁﬁﬁ%aﬁ\ﬁ%ﬁm—#E%Eﬁé&woﬁﬁwﬁﬁ%ﬁﬁﬁoviy
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, FREBEZEERVWCT T 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 (JA3L) 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.

%2 IEREICIE, BRRR VMoo FRE%TE (Th-234, Pa-234m, Pa-234) D HETe,

20



TS BEZEY) O MR AL B3 2 [EER R EIC B W T, O S KBl 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) % G e 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 ERREZED T D HITRH T B2, )7, EHFA 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 BEEY S O ICX 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 TEEBZHEMFMIZITo T AHIEALH 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 LA EHICENTND 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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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 SN D ATHE
PENEN, o T, AEIOREILYZ U T T 0 2R a2 RETT, 7205 R EFRELY
INnbELTRET S,
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