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BB T, BEOBIEL D OIS NEET LA ThoTh, HADOZIT 28I M
BEORRD—EDORE BREIRE) 2220 E L2 s 3, £, MBEREL
TEIZHETH-TH, lHx ORI D OHILAZDOWNTO LR BREFHE) 2 ED T,
Bhi Db 21T 9 2 & 28 ICRP O#1EC TAEA OZ 2R ELETRINTND, I HIT,
NROZT DT HEZEHEND 2 L 132 ORARETH 5720, ICRP @ 2007 F4)
ETERINTEREBOMBA EFARNTEY REICHIZIS LEAXD ) EREOLBEZ S
FIEN) ZRRET DI LT, HSHREGH#EREE OS2 1l 5 Z L RS TW D,
ARFEE T, MEBRFELCREMFEADE Z D, W L TARMIE < SREFHETH UL
B AU BREG A AR D R YEEIC R Z 5 2 TW D, AMNEICBIT 2 F 02 d1ET 52 &
EHNET D,
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BRI D> B DOHER « BEKIEHED ZEHNZ SOV TR L2l c#E TECDOC-1638 (2010 42)
OftEE (Appendix) #ZE L LT, sSNEICHIT D, HSTHRBLHEIC LR D EAEMEIZ T2
FRE HE-CAREME A DO 2 5 OE RISV THAE L7z,
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Wea i e LT, ARBIE<BEFMETE @< U A X<, Boee T,
T A—HE) RHENSOEE, MxEAREOEEBEIIOVTHET L EHIZ, Znb
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1. FEAEICRIT DR - SKEREICET 5 ERE
1.1, s ST SR O A ENZ 36 1T 2 BURMEWE O PRI AR 2 Fi A

E B R 6B (TIAEA) (2 X% TECDOC-1638 [ Setting Authorized Limits for
Radioactive Discharges: Practical Issues to Consider| (2010 # 3 HZ171) 1 (LAF,
TMDOCM%VC&%&%@&UET*@®&E®%%%@@ [ZOWTHEHR L TV D,

(21X, BEHER AT OB EICEET 2 L7 n v 2A0OMHANE ENTEY | R+ HEE L IE

E%jﬁiﬁ@ﬁjﬂb)%T/Eméﬂ’bf:fﬁfﬁﬁ,%ﬁfﬂﬁ%éifbfb‘%)o FR & L7 5 0 IR [ 75
LA LTZERIZE & 2003 45 & 2008 AFICBAfE S NI BINE B2 O TO#MmIC ROV T,
PEH B O fE b LB SN PR E L~V OREIZET 2 B 2R 2 ZA LT\ D
TECDOC-1638 DAfF§kiZi, AN E T OB P E O PR T 2 5 0E T 5 BRORRER DS
EHHNTWD, AHfiTid TECDOC-1638 (2t ST\ % 18 DEICH W THEZ £ &
WHEEBIZ, PE] 7T A By w@E KE KEIZOWTE, TECDOC-1638 %
THROT v 77— MERBFEEH L7, S 5IZ, TECDOC-1638 ([ZH# S LTV 2R\ T4
WZOWTbHMBELITo72, U FIZ, ZOMEETT,

1.1.1. 78T

TNE L TF AT DB RBER G R O EERO L L LT, EERBHRELZES

(ICRP) @ 1990 4##)52, TAEA Z2FHINHEH ST\ 5,

AROFMBERET 1 mSv ThH D, HHIEITHRORG K ONERBEE TN S, 7
B F VRS T (ARN: Autoridad Regulatoria Nuclear) Lo TERESNLTWY
%o WROGE ., MEHRIL 0.3 mSv TH Y, WEZ/A—TITHEH S, 1T8ICL-T
BioH T LiEpn, WEZ L —T OfED 0.1 mSv B2 7, 75>o%ln@%@bsﬁﬁaﬁ 1A
Sv A2 R TIUL, VAT AR REL SN TWD Z & AFET 2 MBI, L7 > T,
ZOT Fa—F L @E PRI R S5 KR L OEIRD T — RIZDW T,
R D MERHRED & 2 DT TiEeuy,

N2 R TIE—RE T M L D5 T+ Th 523, JEFF, WFEE. KT 1V b
— 7RG e & O KRB fias% Tk, A MEA OMREFFMA LI TH D, RO
IR ABRRIRE 7 NV — T B L, RGBTl £ ofisk OEEEHIM T o B HE 72K

IZEDEMA~DREKROPEIXL ZEET 5,

HHY miL, B b snsd 2 &2 2R L TWD, Tk, (AREIEL 0%GE)
ANBRE, X< FH. X< 22T 2R (2T 5 2 LEPABETRVWES) OFTXTHE
PR ZERL FTRE R R VAR RIZN D KO REHA T a VARSI D Z L EERIND,

1 TAEA TECDOC-1638 Setting Authorized Limits for Radioactive Discharges: Practical Issues to
Consider (2010) , https://www.iaea.org/publications/8312/setting-authorized-limits-for-radioactive-
discharges-practical-issues-to-consider

2 ICRP Publication 60, 1990 Recommendations of the International Commission on Radiological
Protection. ICRP Publication 60. Ann. ICRP 21 (1-3).
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Pt Dbz BV T, B RERS AT, FPROHW, —RE7RBRNZE SN D, i
b7 rERCBNCTERMBREEZFEHT 256, 1 A-Sv ¥720 1 J52K RV & 9 B fE A
Bz,

PEHBREE 1%, S O B RE R DWW TR THRIE STV 5, & sk 13851 o
FRAE 2 FFo03, Efitisk O EDOGFHI KX DRE VNV — T ~Ofg L, #RaE il 28574
VBN %, FMOHIRMEITNZ T, WWEH AT 1 A ORIRIEDR & D . 2 EHAER Ol
FRAED 30% K% N 1% T 5, FHIRIRHIREDOREMEIX, £ ORK AR ET D 72D OBHIHT E
MBAEA S D N, BTN D72 2 2 BHRELIZIX 22 5720, YA b D OFe RYEH I RER 1T
BREINTHRN,

RO X O ICHEHBREE XA/ S B AL O FERE CTHESNTE Y . HEERE T
DHHFNZ DWW TITABE R DIIMFR TE o T,

TIEBUTF DA - T AR, SIS ClE. B REIRO B R A & e A
AT DN, BUE, 2O OREED S OPHIITHE I E S A &ICBE L TRl SN TR H
T O LD B ER RS SR Y R b BIREICER SN TWRY, 2D K5 228k
HEHHIT 27200/ KO T 7 a—F 3, 2005 F15EERTBIT S NORM O 2% 5T
9278 QIE & T VU AHliE &) 2175 TV D 78 v T IR S BHIT O HAk Y
BIEob &, BUFLEERZE > THRFIESLTWD

1.1.2. FE

BREE O PEE O fcH 1T, BB Y oBh Ik & EHEIZ B3 5 R E O & 2 OfET T
FLRI R OVEEBE RO Rk 5 B B OO RRIR D22 MR BT 2 FAR) 7215 % (GB 18871~
20023) (ZHEDWT, BREIRER (B, ARBEEE) OBL LU MEREEHHIC L > TH
flEnTnd, FETIE IAEA BSS < ICRP1990 E#) 5 D& 2 J71 53U Tl B A
HEATXTE L TV D,

TECDOC-1638 Ti%, i+ EHD PWR 1 EH7- 0 OHEDRE L LT, K&K (F
H A 2.5X1015 Bgly, g v 0 7.5X1010Bgly. ¥ 8 H UL EORIRWE : 2.0
X101 Bqly) ., #&IA (R VU F A 1.5X1014Bqly. < OO PERFE : 7.5X 1011 Bqly) .
FE IR EERREE & L C, NEEE : 370 Ba/L, #i/F 3700 B/L: Lit#i STV DR, ZDH%O
FESGETE 2 E 2 725 % UL FIoRd,

INSR D IR E < I B9 D AR IR EE 1S GB 18871-20023 1 fE#i SN TR Y. 1 mSvly &
725 TN D, [E FAENET 517158 FE T O F IR AR (4 O HE HH E AR 224 | (GB 14587-2011)
STIE, BT EIR AR UR A T3 D Sl & SR EERIE 2 HE LTI v |, 3.5 THITIE A
FRAE ] & VAR BB & AR R EHIIRE A5 2 AR STV D

3 GB 18871-2002, http://www.nhc.gov.cn/wjw/pcrb/201410/5fffe01da4634747918d15662d3d22ae.shtml
4 GB 14587-2011 Technical requirements for discharge of radioactive liquid effluents

from nuclear power plant,
httpsi//www.mee.gov.cn/ywgz/fgbz/bz/bzwb/hxxhj/fsxhjbz/201103/W020191222415914838455.pdf

3



HARH 72 O ISR AE & R BT E SR TR )38 BT B AU MBI (GB 6249
2011) 5 IZUFO X ) IitfisniTing,
- GB 6249-2011 @ 6.1 TH, 6.2 THX N 6.3 T : IS ESEH ) OF MR &I, 1Ko
JAFAFR— A TEBTRETH D, 3000 MW ZAH ) DOJFF4A 1 1 Hd 72 0 IZKIE L UK
(RS PE T A D AR T B S B S v, 3000 MW R 2 L < IR D 3554 130 B i 4%
MAD, £l W7D A FORTORFIFNHEEPICHE SV B EIC L 5,
NHRDNTR DENITxET D IR E I, FRERHIE T 54 0.25 mSv L F Th 544
BRH D, T NDREHOFER T, FEEHIPINER Lo ERREICEKSE | &K
FEGHEPE ) & IR T O BE R IREZ EH HXETH D,
+ GB 6249-2011 @ 6.4 K X 6.6 1H : [W U ¥ A T OJRFIF 28T AT 25914 bOBHA.
A L GB 6249-2011 IR ENHFK 1 LUK 2 (KRfEER 1-1 KOFE 1-3) O
AfEUNET D, A TRRRDFFIF2EEA T 558130 ERESN D, £z, F
AR (1~12 A) X, EEOH OB THER I TR Y | IUEHEAL CIIFEH
REED 1/2 ZH 2 Cid7e b9, HEATITFERIRED 1/5 ZH 2 T b0,
- GB 6249-2011 @ 6.8 3 : JREEDHIRE A Fld (REFOR 1-2), ¥ 7 ApH B iR
TO MY FULKORE 14 < ZFOMBFEOREOEFHL, IRFBOYA FDOEGAEIC
1% 1,000 Bg/L ##8x Tid7e b3, WEEHOH A FDOEAIZIL 100 Bo/L @1 Tidie b
2, WEER O A S O%E ik 05 ik 1 km Hs o i Ak 1 o 42— 2 B
BFEIT 1 Bg/L, NV F 7 AREIL 100 B/L 2B 2 Tk b0, b L2 s OMHIE %
EEDEEE, FETIHANCEEE M OKREZ SR TR 520,

#® 1-1 FEOKFFTI3EID D OB EWE OFFMHIRIE A 5

BAKIE (Baly) #FHKWFE (Bqly)
KU F 7L 7.5x1013 3.5x1014
R 14 1.5x1011 2x101
Z DAt k% 5.0x1010 (FUF D LERLS)

* 1-2 TEOFEFIFEET S OB B IEWE OB EEHIRIE (&) 5

WY 4k (Bg/L) WEY A b Bg/L)
MU TF A RFE 14 100 1,000
< oMk
FUF TN 100 (B 225 1 km Fik) —
B — X R 1 (g As2s 1 km R —

5 GB 6249-2011 Regulations for environmental radiation protection of nuclear power plant,
http://sthjt.hubei.gov.cn/hjsj/hbbz/hfshjbz/fsxbz/fsxgh/201106/P020110630558585167276.pdf
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#* 1-3 PEOFAHFEEIH D OB EWE OFERGIRIE (&UE) >

BAKIE (Baly) K (Baly)
i 7T A 6x1014
ERVES 2x1010
FPE 8 H LA EooizfE 5x1010
R 14 7x1011 1.6x1012
FYF DL 1.5x1013 4.5x1014

1.1.8. F = = 3FE

R BT 2 B 56 307/2002 Coll.6Tid, KO BEH A IE 4L S D56
ICORBREEFICHHT 2 2 N TE D EED TR BFF 11172247 (SUJB: Statni trad
pro jadernou bezpecnost) 75 DFER[ 72 LIZHIHT 272800 —HOLMEZHE L T\ 5,
ZOFRMITEBEN R EICE SN TRESIND, B IR OBIHITR T OXNRTH
5 TR EZITDHD),

T F@%meﬁ% . EFTFEREN 1A - Sv X D AREMEN H D5 G URIRE
T N—TICBIT DL < B2 HITRED 20 3D 1 28 % 2% FlH Hzrb%é%é\ ACE)
ﬁ%%ﬁﬁﬁM# *%ﬁﬁ Ko THEIES N2 T AU B 720,

R F1IBHT O A U EE O HEH B DB AR, IRE I NV —T A N
(5] L'leifﬂgﬁé@ﬂﬁi“@ 250 uSvly Th % (REKA~OHEHITE 200 pSvly, /KE~OHEH X 50
uSvly) . JRFFIREIT T, b7 e A2 FEET 52 EARO LN TWD, TORERIC
FSNWT, SUJIB 135+ I EFORBAIPEHREZRET 5, il S PEHBRE T A
FZEICEEINTWDS (Fa=— )% ER (24, % 510 MWe) : K& 40 uSv,
WK 6 uSv, 7 A U VEF 3 ERT (2 K, 4% 1,082 MWe) : K5 40 uSv, #&IK 3 uSv),

Fiz, Bk OKEE) 1Zxbd 25— A7 YRE & LC, BUFOMAIZ L0 B AL ARREY
720 ORRER (SHREIRE) PHESN TN D,

723, TECDOC-1638 Tl Liloit#inid 5 b 0o, A RIFHA U 7= &P Clid seik &
DEAEIZEAT DB MEFD Z LT TE R0 o7,

1.14. 752 A
TECDOC-1638 Oit#iic L5 &, 77 ATk, TSN i (2006 4 6 H 13 HATOF 7
R OB &2 M B T A 1A 2006-686) ([CFLEOMEY . 7 T U AENOJF T kR
(4R, BFZEHE . BRBHEM R . PREHRLEERR . KBURIFZEAT 72 &) (ST PR Er AT 28 3

Toh oD, (TSN IEELIFHNC,) AREELE FAELETIX, BHEIEHREO Y 27 pHER

6 REGULATION No. 307/2002 Coll. of the State Office for Nuclear Safety of 13 June 2002 on
Radiation Protection, https://www.sujb.cz/fileadmin/sujb/docs/legislativa/vyhlasky/R307_02.pdf
7 TECDOC-1638 Ti Authorized & ft#l, AMEE TiX Authorized % 38w & FHaR,
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L BE DR A RET DT DO ELZED TE Y, ZOWERIX, 1996 4 5 A 13 HFD
ﬁ%@%ﬁﬂ&%@U&ﬂDM@;o@ﬁm% LRAFR 72 &, l%% RIS AN
KSNWTRY, £/, ekt B, B2 IE TAEA, ICRP S1I2 b SV TERR ST
W5, B RE I SV TiE, AR OFEIE < _F;\Ejﬁ‘é JHEN Code de la santé publiqued (2
RAEAEIE) | I OWIE BT 2 HERTIER TED BTV D,

1999 4 11 H 26 HfHT 0BG (727 V) 13X, R+ i @wmaﬁmmﬁ%ﬁmbf
Do OB T, R AlEsRIE. KEF~OHEH & BB OPEH 2 HIBR T2 X 5 12akat,
. %%éh&inf&%ﬁm:&#ﬁménfwéoik\%mﬁmmﬂ$@&:2%f
FIHATRE 72 e B DO EMT & A MREEDORHEICE S b LT ERHESNTWD, 7
7 A1X OSPAR SHAIDKEFIETH D . 1999 - 11 A 26 BT OBESICHB T 2 HEIX,
RCOFAHFEENS OEEME R L > THl &R Z S b5 % /MRS Z, &%
BUTIS U THERR T 2 720 ORI AT Al R e fe B O £t (BAT) OFEMICEI4 % PARCOM #)is
91/4 (PARCOM Recommendation 91/4 on Radioactive Discharges) 9Z{h>7mINE &L 725
TWn5,

1999 4 11 H 26 HATT OBen Tk, FERRTMEDORI G & 72 2 MR D 7 v — 753
FRRESNTND
® REHEH : NUTF UL, [RFE 14, HMHA, FUHE, ZOMB-y BHIK, o itHE
® EIRHEH : FUTF UL, RFE 14, T UHE. TOMB -y IR, o IR

PR IAEIL, AROBSBRPGFECIIFEH S T, LavL, 1999 4 11 H 26 HfF
FOBETIX, RRF (R 0%5E) KONIIUIK T (RIEEHO%5E) o

RO 7V — T OIREZEYNCHIRT 52 ENRTEHEHESNTND, FEALED
FFANCIE, ST D MHHIBRE & YA FEA O A B L CHE S e E D XD AeiiliR
EREENTND,

TECDOC-1638 Tli&, JE /3 EHT ORI & ITREDOIRE & LT, BARMZ2HEILR
TR, ZO%ROBEMHBGTELEE X I RE L TITRT,

EURATOM 2013100t 0 iAZ A HE D 541, 2018 AT ASRME AL, S5 1758 O U IE AT
bivlz, WREAER R1333-11MHIAROMBEREZIZEAT 2ETRH Y . 1 mSvly BNRE
ENTND (72721, R1333-12 THUE SN D EFRPLIE S 0, WFFE - 58 - BAREZERL),

JR A1 8 OB & ZeMEICBIT 5 2006 4 6 A 13 HAHT OEA: 2006-686 (Loi n°

2006-686 du 13 juin 2006 relative a la transparence et a la sécurité en matiére nucléaire

8 Code de la santé publique, https://www.legifrance.gouv.fr/codes/id/LEGITEXT000006072665

9 OSPAR, PARCOM Recommendation 91/4 on Radioactive Discharge,
https://www.ospar.org/documents?v=6961

10 Directive 2013/59/Euratom - protection against ionising radiation,
https://osha.europa.eu/en/legislation/directives/directive-2013-59-euratom-protection-against-ionising-
radiation

11 Articles R1331-1 a R1331-13,
httpsi//www.legifrance.gouv.fr/codes/section_lc/LEGITEXT000006072665/LEGISCTA000006160960/#
LEGISCTA000006160960



(Act No. 2006-686 of 13 June 2006 on Transparency and Security in the Nuclear Field'?) (2 XiviZ.
7 F v ADJRA IR T HEHFF A AL E T H D,

PEHHIRRIT, R R OUKFIZHEE S B Relc B L TR T THUE ST %,
Bk IR DIisk 2 A3 D KB A N OSGE ., RAPYEHY ORIIREISExR Z &, %
R OHIFREITEEH D Z S ICHE SN TWD, Rl CHEOME I EEH 54 RO
A EE, A NEATHIRMESHE S D, TXTOF NI 72 < & bAFEMBIRIEDS
GENTWER, (EMEWE LS OWEIZHOWT) L0EHM (A28, BZE) Ol
IRIELRE SN TWDEAELH D, YA FOPEHHIRIEOHI 2 LI T D& 1-4~3 1-7 IR
9 (Décision n° 2018-DC-0639 de 'ASN du 19 juillet 201813 }% T} Décision n° 2018-DC-
0646 de P’ASN du 16 octobre 201814)

£ 1-4 77 ADIFFSIFEE NS ORHBSVEYE OF FIHIRME (KF) 1314

Flamannville Gravelines
(1300MW #% 2 3 (900MW #%, 6 3%)
+1600MW % 1 J&) (GBq)
(GBq)
N F UL 11,000 12,000
R 14 2,300 3,300
T H A 40,000 108,000
ERVES 1.0 2.4
< Dtz TE* 0.15 2.4

* T DM B Ty Z T DS AR R ST S LB R

12 ACT No. 2006-686 of 13 June 2006 on Transparency and Security in the Nuclear Field,

https://www.french-nuclear-safety.fr/content/download/85450/file/loiTSN-uk.pdf
13 Décision n° 2018-DC-0639 de ’ASN du 19 juillet 2018, https://www.asn.fr/l-asn-

reglemente/bulletin-officiel-de-1-asn/installations-nucleaires/decisions-individuelles/decision-n-2018-

dc-0639-de-1-asn-du-19-juillet-2018
14 Décision n° 2018-DC-0646 de ’ASN du 16 octobre 2018, https://www.asn.fr/l-asn-

reglemente/bulletin-officiel-de-1-asn/installations-nucleaires/decisions-individuelles/decision-n-2018-

dc-0646-de-1-asn-du-16-octobre-2018




# 15 77 ADIRFHFEEFT O O BB E O Jih RE i =R PR E

13,14

(%)

Flamannville Gravelines
( 1300MW #%k 2 & (900MW #%, 6 %)
+1600MW #k 1 J&) * (Ba/s)
(Ba/s)
~UF A 1.2X106 (3.3X109) 3.3X 106
i A 1.0X107 (3.0X107) 3.3X107
ERVES 1.1X102 (3.3%X102) 3.3X102
T Dtz fE* 1.1X102 (3.2X102) 3.3 102

T 24 BEREIME L LCRPOREEEEL 7208 0 OffEE RRET2
*ZOMD B ULy & I D RS RAE R SUT IS A )

£ 16 7 7 ADFAFIFEEHTH b O B E 0O 4R il FRE

1314 (fEAR)

Flamannville Gravelines
(1300MW 5k 2 J& (900MW %, 6 %&)
+1600MW ik 1 %) (GBq)
(GBq)
FUFT L 145,000 120,000
K3 14 280 900
ERVES 0.12 0.9
Z DOEERE* 13 90

ERBERREHME F 3413 10,000GBa/Fk D E N AT (ASN #F Al 22)
*ZOMD B Xy & HH T DA B R SRS b A R

£ 1777 ADEF138E
Vi % DIL/s])

FEAT > B O J P B D T RE T SR A FRAE

114 (AR

Flamannville Gravelines
(1300MW ik 2 & (900MW #%. 6 4£)
+1600MW % 1 %) (Ba/s)
(Ba/s)
U FT L 800 Bq/L XD 800 Ba/L XD
ERVE S 1 Bq/LLXD 1 Bqg/LLXD
T Otz FE* 7 Bg/LXD 7 Bg/L XD

* T DD BTy 2T D R SIS AL



1.1.5. ~FAY

RA Y TIRRF S L IR F A pEEILIT HICITRF W 2150 Z L ETH Y, £ D
Hi#li% ICRP Publication 60 &% " Euratom Directive96/29 Z4R#ilLL LT\ 5, §72b5H,
SRR EIRE & LT 1mSv, IROKMIAT 15 mSv, FEIZX L T50mSy TH 5, il
Rl & UCTHEMBBUH EL IR S 32 (UEH/A/B mORIRME, B REHIREDNH 556
D) . BN OME %« OREERIZ 3 D HIBR, SUTH A SRR T DR E T 5 20MT 7 —
ANRL =R L Ipo5 TS, N YNEOHEMIIEEZBAL L bHDDT, TOHE
IZPEH OFEf 2 EURATOM Directive96/2915(2 L7223 > THEHIT 5 Z L2 > T\ 5, i
BERCHEFEAT D H 202 & DI BT D ISV TiE, — AR ET LVFHETH o Th S &
FZERONDN, TOMOETONER TIIY A MEAORENET VBKE LD, TDH%
@ EURATOM YGT % 2B F 2 7215 & LLTISR T,

RA Y ORHHRBE BT % 154512 EURATOM 201310 (2%t LT, BUR#RBA L6 K Y
FATHRBAFES1THY 2018 FFITHIE STz, U #Bh# L Tlx ICRP Publication 103 (2007
FENE) BIZRHE LT, #HIX<SRIME R L7ziES & o TV 5, KBkl #4 CiX ICRP
2007 FEEIE IS Ly AROPIEL IREIL 1 mSvly & 72> TWb, £RA NIk 60
PEHIZ K> THA U 2RO EMFIEIL 0.3 mSvly &8> T, MFEITEATZ A
WX L THWSB L, T TOIT8I% LR CENEH S i, FHFEDRE 0.3 mSv 735
EFhd,

RA Y TIXEBEBE BRI L 2 FEEND OREIZET D RAICESE . R L Y &R/
EDOFRIA AN TWD, B LV 2R ET DB BAT, WEERIE <, BERE SR
T BE SN2, BRIER#EIT, BREEERAME 208 T, AROB# & 13RI BRI S S
IND, /MUFANC S & | R 2 e SR B S ORERIEITIE - T EFEMIVRE DI/
RS R B D,

PEHBRE I, Htis (< DG, A2 v 7)) TORERBEIZOVWTHESNTWD,
BARPNI TR ES 7 0 §102 ICHESNTERY, SR RECHIR IS, M
JBE 11 X— F DIZED BN DM TIX, FELFRED 10 uSvly ZEB IRV EIETE 5 L7
HINTND, EoV A MIEEOMNL LI B & 2356, T4 ORI O FRE SR E S
D IED, XA MREDHZDEE I D 0E L, BB TS 5, [REMEIZFE
MTHLN UEH AL AZEOREEGH Y 2T A THEINMELY &V,

15 Council Directive 96/29/Euratom of 13 May 1996 laying down basic safety standards for the
protection of the health of workers and the general public against the dangers arising from ionizing
radiation, https://eur-lex.europa.eu/legal-content/ EN/ALL/?uri=CELEX%3A319961.0029

16 Gesetz zum Schutz vor der schidlichen Wirkung ionisierender Strahlung, https://www.gesetze-im-
internet.de/strlschg/

17 Verordnung zum Schutz vor der schidlichen Wirkung ionisierender Strahlung
(Strahlenschutzverordnung - StrlSchV), https://www.gesetze-im-
internet.de/strlschv_2018/BJNR203600018.html

18 TCRP Publication 103 The 2007 Recommendations of the International Commission on
Radiological Protection, http://journals.sagepub.com/doi/pdf/10.1177/ANIB_37_2-4
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Fo, U ATREZR U RE B O BRI S & 5, IR 72 L E RS HER TlXnas, F
¥ETRRZFHA L, ZORKREAIY R LERDH D,

FERRBIRES 17§ 101 121X, ARPZT 2L DIREIZ OV TOREN T I N TR
V. HIEFICAREBOEANZ T 2B BEFHE L, FEE 11 S— F A~C It
R (B 20T, BRI OBSHERE . URNER SN NS OIT< 2 L) 2B 8IS
AT, HEE 6 IR SN DI R, ETEEER 2 RE L, BEMREIE &2k
ET HUNEND D,

1.1.6. N HY—

RATRBITHE AT 2T X TOITAIIE, YRR LETH D, B E2S X, HHs
BIREIC B9 5B 16/2000 (VI:8) DIARM R E: T 5, itdt#ibiE O Hifili%, IAEABSS
K OV ICRP Publication 602 (ZH:DWTE Y AROERBREIRE X3 E 1 mSv ThH 5,

BERHEIL, kBEREEET (BEEHEENARE AL 7 —K) LV ikESN,
TAIZE > TERIND, FIZIX, R IFEITIL 90 uSvly (A NHfLD), 74~ |k
W DMFFRIF R OT A Y b —FHRGERT T 100 pSvly., AR5 Tid 50 uSvly. % DA
@&—xfi%u&wf&éoWﬁﬁm#%b#%w@émm WS, BRI

LW iax & [A] CEEEICIR - TiEls T2 Z L fifF ST g

B4y 15/2001. (VI 6.) Tl JR1 7)o H 2 B LT, kﬁ$&0m¢~@m%ﬁ%ﬁ
it & F ORI ZHE LT\ D, R TIFREF NS OMEZFHET 5722, IREZ NV—T
@%iﬁﬁ%m%hfmé

PEHBRE X, W% OEEOES ., A5 OEMOBHER THES LTS, A k
WZ%F3 2 il BE@JMH@FH A, A MZEBT DEx Z @B OHIRIX e < | BRI OHIFR
REARBHERE S 220, JEHHEE P OAZHIRITE D AL TR0,

1.1.7. £ F

B ORIUISN T, AROHEIE < OFHIT, BHRICBIT 2B HOBEMI L > TUThbil s,
FoHHHIZEES (AERB: Atomic Energy Regulatory Board) 1Z. ICRP O&VEIZHEV,
JF IR OB FUZ 31T 2 IR DA ot B BREE % | 8 O ERRR AR IZ V) T 1 mSv
EREL TS, 1 mSv OMRERET, ORIl SR S5 V1 b ERIZE
MEnd, SAKROKHIZET 2 E22ERFEANE, AbIROE R, HEREO#EM, GBI
EERCTREZR IR D IRV & (ALARA) Th D,

R 3BT HHE S 305 S E ORI BISNT, B 1-1 1R K 512, B 22K
REHIZH D Y TOHNTHREICESHTEH SN D, HI0 Y THIVREL, FRPEHRE
B LARIER R BREETE 7 /WIS DWW T2 7R ERERR ORI IS /2 D, EHIZ, 1 HHTZH O
FREPRIE & e KRR SR E STV D, 20 OFEHBREE I, JR 113 BT O R
EREINRHERREFE O —EZ MR L T 5, HEHIRE OBEHIZIE, WEERRY . A FMEA
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DIRFTA=EAPNMEREND, TD L DT —ZNR0EEIE, IAEA IZ X D HERE M &
N5, BETREEOHEHRE L, Mt m T S, WIEoEAITEERP D Thh . KK
DOEAITHERFE TH 5,

| Total dose to the zite (1 mSv/a) |

PHWEs (2 = 235 MW(e)) Other installations and FReserve
0.1 mSv/a 0.85 mSv/a
Atmospheric Foute Aguatic Foute Terrestrial Route (whole site)
0.08 mSvia 0.02 mSv/a 0.05 mSvia
Noble gases H-3 I-131 Particulates H-3 Beta-gamma
0.05 mSv/a 0.01 mSvia 0.01 mSv/a 0.01 mSvia 0.01 mSvia 0.01 mSvia

X 1-1 A > FOPEHBGNZEET 2 EDOE 5y

HUOTZ > b OEISRERICHEKSE | £z, GEIRRHFEH TTE 2 2RV EZZR T 5
72912 ALARA GERATREZR ) PR ED 9 6 T< —EEZT A HEHHR & L THRIESh
TWo, Rl S REMEIT, EEOPFHENREEOK 50%I12725 L) IEShTE
V., BEFERIHET 220IEN Eo~v—Y rgtEsnTing,

A 2 RTIE BERTEBEIEY OF L2 EBL L 5 2 B3 % 72 9 O G 7 1L RIS 2 2 fii
AT HRE LA 7 = X LB HL SN TN D I, ZHUS R Y | BERBROZ 2B L T
N EBRE DU 2P 2 MEFT LTV D, E o, R IR ERT M OB 25 5 /) sk
EEPNZERRFTETEMSNTND &V oGt L FE2ERICRIE STV D,

1.1.8. 7ANT R

TANT v RICIERF IR EMRIT VD, RIS (T7bb, Fikt. RFEOHE
FBRE, 7 A Y b7 RIERR K ORI E) T OB E O I IT PR T 33T
bDH, WAOFHPRIL, RAZZTEEOIEBIUS LT 1IHENL 2 FTHDH, ZhbD
g% 72 5 OPEHB O IR HIIL. ICRP Publication 60 DENIEIZEESWTE Y | A I 5 ESR)
FRERREEIX, 12 # AT 1mSv Thd, T AT 2 KOG IRBFEN TR 3% E L7t &
FHRELEHENTEY, TXTOITAICKH L TRICMEE 2> TWD (FE¥E#HFIL 1 mSvly,
ZRLIAMNE 0.3 mSvly), ZHUETA ESOTRTOMBIZEHE ST 588, EEIZIE
T ARE ORI R 238 A7y (F7KE R ONEEBRIE A~ O IXH %),

PR DOPEHBREE 1L, HH s CORMETREIREE ICH L CRRIES TR Y | Mgk = & Tidz<,
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A MERRICRESNTWD,

1.1.9. #&E

TECDOC-1638 {235 T, TAEA BSS X ICRP 1 ICHSWTWA Z &, RUVAROH
IX<BREEIT 1 mSvly EEDHILTND L DFLHEHMNH DM, TO%ROEHHERE M E 2 TU
TIRT (BREMAREOZ TR,

##[E TlZ. IAEA BSS ®° ICRP #1512 SN TH Y . AROHITBREIL 1 mSvly & &
HHITND, BREFEEIC OV CIEKER /) BifilZ B2 0 10 CFR Part 50 & USK[EEREE
{R3%)T D 40 CFR Part 190 [ZHSW\W T 0 19, FEFT 2 5 i1 S ftEak 2> & Oz x4
DR EEE (REEHDOR 1-8 O EMHE) Z5RE L T 520, JRH3EFT O S
DB E L, TR REERITS] OTEESICHD TR #ES B 55
] (R HEeZEESERE 2019-10 5) 12, 66 4 (HEHEBEYE) | 416 & (B L
DfEFRIL) B0 | FEED THIER 3] KO THIER 4) 1T, BESEWE OF R IRE
T2 TR R O EEE R R S,  OPRNEBIEHEOR L 1 ARk
W - B S NHA OAROPEIE < BREIRE D 1 mSviy 12435,

F 1-8  HIE O ARFF MR I S % R E RfE

Jiganyin: HNRLRDIBE MEWMRME | ¥ FEAAO
SEHRAE
KA = BT K D 4 [ 42 SR AR 0.1 mGyly | iz 47
A= ST K DR 28 SRR B 0.2 mGyly (A NHAL)
AT < 12 & B EhiRE 0.05 mSvly | FEXhHE
B & D2 A 0.15 mSv/y | 0.25 mSv/y
RUF B A, RE 14, I UENSOMM | 0.15 mSvy | THRIRSEANIRE -
7S, 0.75 mSvly
I Fahir 0.03 mSv/y
HELRR S A 0.1 mSv/y

P B2 R/ NRICHNZ 2 BENRH Y | RE~OZEITEBANTER FTREZRIR Y KL< T2
VERH D, BATIZZ O v ATEBEINT., FEbO—HE AR IR0,

PEHBREE L, BRE L~V & BUBE L~V DM G ICERE STV D, frEiE, & TOmRIKHE
HW K OV Z AR e N O SR PR RE 27— 12kt L THRE ST\ 5, e 035

19 Radioactive effluents released from Korean nuclear power plants and the resulting radiation doses
to members of the public, Tae Young Kong et al., 2017, Nuclear Engineering and Technology,
httpsi//doi.org/10.1016/j.net.2017.07.021.

20 Nuclear Safety and Security Commission Standards for Radiation Protection, etc

Notice No. 2014-034 NSSC, Seoul (Korea) (2014) [in Koreanl]
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A FBRIT R R THAT 5, SEKEBIRET, L U7oHisk & & IZEE S, ArEh i fE
T, YA PERELZT TR MY Lca=y P TEICRESND, SEFREITERN—
TRE S AL, PEARE BRI 7}@&_1 CUTFRE T HIUT IR —R) TRE SN D,
IR 72 BRI S FEEATIC O AR E SN TR Y . WA T L AZERIHIR D 50%25FF Al

INTND

1.1.10. v L —3 7

v L— U T ICBIT DB E & G TG B O BEEL, TAEABSS IZESW TV, AR
FREFRFE 1T 1 mSvly Th Y AEHEF OMEIRE L 50 mSvly Th 5, SEFIHAHIX 0.3 mSvly
Thbd, AROFHEITITONT, BAT IZZE I TWRY, LLRBL, SEMEED
FHEH T, B AR & L S R IR T 2 B ER D D,

1.1.11. A% =2
Bk D R D FEA L, K EEF LRI K OCSK E R DB T A Ri2hnz <,

TIAEA BSS & ICRP Publication 26 T&h %5, HilOFER, BAEOFEMIBREREIX 5 mSvly
Th D, BRERFMEIIE T S TRy, HWERIE, L7 > b &R BRI LT
L2 ENHIfESNTND

FREEHIE 7 VT, E%IFEE % e RN TUE— IR 223 . TP B (D W T Rk [
A ORHE 2 V%

BREIREE (BB R OPTE 7 N —712%F LT 5 mSvly) & HHEIREE (BB R ok PEH

IXLC) OmAMERINTWD, HIBRMEIL, 1 MANOREEIZBERZR < B
WZHEH NS, RSB OSE ., HIBRIEITER & O EH OHIRMEIC LSV Tn D, JE
JRF IR DWW T, R OFIRME T+ TH D L& 2 BTN D, OO IR 72
FRIZER S 7, HH S 2D U RE D e KR EE IR 23 & % . FEHIER rIIRE IR T S,
W T 2RI EICHETISND,

1.112. AT ¥
FZ 2B T B ML, EURATOM Directive 96/29 [ZH-S\W\ T %, A MHREBRA 1
1 mSvly OFENRET, IROKMIKE LEIXZNZI 15 mSvly & 50 mSvly OffE Y&
(dose equivalent) 121 CH 5, MEREIIMZ T, X TOMHEIFRLOIT X TOREEH
DDORRD A N2 5 IR 0.1 mSvly OHERBERRESEHASh TS, 2
U, 2002 4R 3 HICHE%N L7 #RBhaEa (BS2000) DY KRIC L » TRES I,
JRF0 . O EER S, BFZEE . R SE R B T 7e & Tk, ¥ ME
HOMBFMALETH D, FFOHIEHT Tk, —AZRFHME o Th 5,

21 Jiixr<-< (The annual dose limits is 1 mSv effective dose; 15 mSv and 50 mSv dose equivalent to
lens of the eye and skin, respectively.)
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PEHURBNL, R OBFRRRE CHESN TS, LR b, HIBRIEO T,
FiER A D b REDORWARA~OFER L L TAE L ZMEITETFT D, HHEIX R
O FEFE 2 H L CHE S du, AERIRIBRICIZ T, WL O OBHIHIRNFREEND Z L2 H
Do FEEDFH & LT, B O KK AR OHIBRIEIZ W Tk, BT S L2 E R
HHIBRIZ S W CE S S,

723, TECDOC-1638 24\ Tk, AERF A B R B9 5 BARA 250l O Rk 23
IRV, AT U F ORBEFKMEERIZIL, LTORENH D,

RVt T REITOFEMAHRE (KK) : 77 A 500 TBq, ~~1 %> 50 GBq (37
F 13113/ K5GBq £T), =712 /L500MBq, kU F 7L 2TBq, &% 14 300

GBq
Rt TR EBHOEMBHIRE (KIK) : o BFE 200 MBq., B + y £%fE 200 GBq. b
) 517 2 30 TBq

1.1.13. /v =—

BEME OB DR N 5T X TOEFE;MTIE, /v 0 = —BUR#B#)R (NRPA:
Norwegian Radiation Protection Authority) 7>5 OFRR[23METH S, NRPA (X, LLFIZ
B4 2B 2N L TV D,

1EX44k

TSR A 2

R, fEor. FIA

U273, WEERIBRE, BRI~ O 2
WA S O AT 22 2 B A

TEZES O & For

{EPN78 el e

P AR

SR DO FHA M OVFENE D A7y

ek 24

TSI PEBESE OB, TR, M OV &AL (2 B9 2 A

SV = —|ZEBT B SRR OB, ICRP Publication 60 &, TAEABSS (225
TV, LER-T, AROFERMBEREIL, FEHRE 1mSvly Th D, BHIEICIE
0.25 mSvly & W OMEFFMENZTENTHY | EEMERENMEDNL D Z &IXTEALER
W,

J T = — IR0 WFZER O U PR R A LS S 0 B D . BfER IS

22 Convention on Nuclear Safety (CNS),National Report of the Kingdom of the Netherlands for the
Eighth Review Meeting, The Netherlands, 2019,
httpsi//www.iaea.org/sites/default/files/21/07/national_report_of_the_netherlands_for_the_8th_review_
meeting.pdf
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T, YA MNEAOBREFMET V& HWZRHMEA FER SN TR Y | MEFHEO B & L TR
BHRRRE I N —TDEZFBHNGI TN D,

TRCOFEEF L, BES~OPEHZERET 5720, ULATREZRR 0 KW L~Lcii 2 5 72
WIZ, BAT #2752 &3k b T o, Z 2Tl OSPAR @ BAT OERENBMEM S
N5, FrEOEBRRETBEMIFA S TORY, eI, ERROEMFICESW TR
fkEah s,

WFFESFIC DN T, BREOBLE) DEMPEHIRE (RE) BHEE STV DA, HiilEE
~OJRHO MY T — & UTHIRREIRE (RE) bR St TW 5, ZOMOKERIZ OV T,
PEHIREE (T HRE (BEE) TREND, MEOBANDHEZ BN TV D EMPEHRE L, K&
LT BOZ VAR TRIFRE &R PEH & & OBIRD ORHE X v, @O 720 Ok ie
FREE (JREE) 1T Z L ICFHi S, HESNTWD,

1.1.14. AgX=7

A R=T T, R iaak & B - RS O A0 BEHR A N ME & ST\ 5, B
BB FEFR S D FERE & LT, TAEABSS, ICRP Publication 60, EURATOM Directive 96/29
ME SN TWD, EFRBEREILZ 1 mSy ThD (J4FE (several years) O FHJfE 1 mSv
EBARVEWIFMEDL & BISIIC 5 mSv), JEAE L BREEE DN E D I AR R R E Y
WL, fTAIDR U TET %, JRFIIRETOSEE . BRI AL, PRI o0 Tk
0.05 mSvly, A b7s5 DEHESBHEIRIZ OV TIZ 0.2 mSvly Th b, ¥ A F2bDE
A7 TR LT, H— o EREREET S D, RIKEEHEYE (R F UL fir
T A, R 14 ZBr<) OPEHIHIBRIE, 42/ 200 GBq. MU 80 GBq TH 5, hUF T A
OPEHHIIRIZ, 4R 20 TBq. DU 8 TBq TH 5,

PR IMEDJRANC A » TITbR T\ b, 2AaxX=7 T, BED & 25, &iEik
EBAT FEHR B D STV, Fo/MEEE 2 2356, BIERESHRHMIIEE 2 R
2L TRLT, BEA, BEMEL< . ADOP#E & 13N L2 BB O #IC OV TH BB S g
[N

PEHHIR I, MRS W TSN S L KRS OW T A MEER S i S 5 it iE
LIRTE T N —T ~OBEITEEDWTRIE S, TN THERA TRIE S, A AZOW TR
i & DU AR DOHEIZ DU TR AL TR R 2 BN S Tn 5,

1.1.15. A1

Bl R, R, M, LA AL LB Eisk . B PESEA OB &IN5 5
T DR & REHLE 2R D EEE B O 2 A 7 V2GR I E. BB O i
JERPT 72 S PR S TH 5, #iifiliZ. TAEA BSS, ICRP Publication 60, XU
DD EU FFFIZHESN TN D,

ARA VR E2ZEHZ (CSN: consejo de seguridad nuclear) 1%, &b #IL< &5 1)
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DRI U TR ZEZ B & 0.3 mSvly ZMEMREL L TED TN D, ZOEIFAA
Y OERITIFIERITE FA TRV T ORiag 2> b AU S 4125 BUNHEBE IR % il
L7 OEMAFIRPRE SNHEECEE SN D, — a9, EHREEIL, MERRES L
TREINTMED NS—E T =V TREND, ZORREIL, A b2 b OEER e HHIC
WHIN5,

JR IR DR Ifiisk (BB A 7 W E E A M%) 12id, A NEA O ERHG 23
VI TH D, OB BB ClE, — ARG T4, BURRE R E 4 5% &
3%, ICRP Publication 60 (Z L7=23> T, IREIIN—TNEZIN TN

AL OBIHITIE, BETEDE ORHIC £ D AR OHIE < BREIT, RIFR - M ER
EERE L. Aﬁm_iﬁT%ﬁ@@ﬁ<ﬁﬁniﬁ%ﬁm<MAMQkéhrwé BAT

X OSPAR SHHIDERIZLIEN S TEEINTNDN, Zo&ITEEL 7 =& 2 D—
LLT i%)?ﬁéhfiﬁﬂ“ ?JFHjl//\/I/@ﬂ%E i@ﬁﬁéhﬂ\f;w TRSEHIE < 1%, BAT
EHWTREOHIFTNEIR SN HAICE RIS, BT, ARoOB#Z2iE U Chi#In
HHEDOELTND,

BB A 7 & EN D MR OPEHIIRE 1T, Mgk OIFENCHKT L TRRIESN TV DA, A
I T HofEE LTHESNTWD, &RbHIE< 22T 2281k LT 0.1 mSvly OHE
HIREAED TWD (RIKROTIED S O, kiRt &L o S f8E L RIS
i« LAV IHISN TR D | [ O ERIFR & LT 0.01 mSvly & &
TW5,

LU EOFLE D DRI A 7 VIS E D Misk O HIRE T ERIRETHES LTV
H729,) FHRETHESNTWD LR TE 5,

1.1.16. AV =—7

JR 7 R & IR MR O T OWT, AU = —F VRSB E AT (SSM:
Stral-sikerhets-myndigheten) 2> SHHFE SNTATEAICONTIE, SRR AL ETH D,
PEHIBLHIIE, TAEA BSS, ICRP Publication 60 &5, EU AL 2HAE K N EURATOM
Directive 96/29 72 EDZ Do EU fEFIZESNTWD, AROFMEDHEREIT 1
mSvly TH 2 (SSI FS1984:4), SSM (T XK » TR E SN EMHMENEH I v, 1742
Ko TRRDFREMEN & 5, B 21X, HIERRYIZ R —HURIZ & 2 1 sk 0 b OE A IS
DN TIE, 0.1 mSvly @%ﬁimﬁfﬁﬁiﬁﬁﬁéﬂfwéo —ERDAT % M OWEREIEENZ DOV T,
HHBEIREEASGR T H ATV 5,

JR R OYE Tk, PRI, PR RIC K D RE TV — T ~OERIR R VTR
ESNTWD, £z, Rk 056, PR, S o ELZ W TRES
NTND, JFT i COMBREL T, 15 AH7Y 0.01 mSv T, Z OBANTEM
FICRE SN D,
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1.1.17. ¥[EH

TECDOC-1638 |28 T, EURATOM Directive 96/29 (23T 5 F, L UFEFR T/
FEERIZ R TIE— M e MR &R & . JRF- sk CIEFE A O EaE i 2 K32 B A3 5i#
ENTND, £z, REM (imit) X, & & OHBFRROBLED DR S, BN THE
SNHHLOTHY, BEHLHEMO B TRV EHMOMPREINDZ L HdH D ENFLH
INTND, ZOHDOEFIERAEEE 2 TUTICRT (FEREIE < BREOEMEOZE L e
VN,

BHEAG R ORI A E BRI BT 2 ML, SR lieakis (1965 hafT) . J7 i A2 ik

(1974 F517) . HORBELE (1993 FFiEfT) & F#eiEe LTRAIREZED, £OTF
MDA, FEEF, BRI CIC X o TEH STV 5, B #RBARE (N TR A SRk
SR D OPIE L 2 GHANICEITAIRER RV IR RS, EADOHEREZBZ VK 51T
THTEOOMKA) ICBT 2 EEiES L., EEEAH AR (Tonising Radiations
Regulations : IRR) 2017 (L&, IRR17) 28 CTdh 5, H#1® IRR17 X ICRP Publication
103 (2007 F#155) DOWNEZ I AN TN EEARZ 2 HERE S (2013/69/ EURATOM, A
& EURATOM 2013) (L7235 T 5,

JRF 2 B0 2 BHIREES 1. EISEFBITBAERS CTH 2 I+ I#iHR (ONR) 23F LT
%o HOHHRRBESED OB D FHIZOWTIE, A1 7T R, Aay b T U R, Uxz—
WA AT ANT v ROZNENO KRBT OBREEY R iE L 72 b,

IRR17 TIEAROHIZ IOV T, FHEHIE R TIE, 1 mSvly ZHRERE & L TE
OTW5DH, £, H—OIE<FEN 51T 0.3 mSvly > OHE—% 4 k25 0.5 mSvly &
EURATOM 2013 IZFE#k S 415 L~L & ARk O ERFEN R ST b,

R J1 2 Rl A (SAP, f58#t L~ V) 2401 F O HAE L ~L Tk, BSL (Basic Safety
Limits (FFalnl Clii7= 9 XX %)), BSO (Basic Safety Objectives (JHH#il T Z ALl EDIK
WA SR L2 WHTE)) PRE STV D, FHEHIE RIUICISIT 2 AR OF M RIX
BSL T 1 mSv/y. BSO T 0.02 mSvly & 725> TW\5%, 0.02 mSv/y 138 BN Z bl L3
KasnpnfEL L E LTHER SN TS, E£72 ICRP 2007 &5 ORAIIZDONT
HPA CrEfFCRGE R, Bl UKHSA) RNREEBEZAR L TRY . ZoHh Tk, FiiEr7
FETEHTCBEIEM ALy ek D% FHEMEIZ ) TiE 0.15 mSviy & 1 2 7a iR F o il 2 36 F -
RETHD LM SNTNVDD, EFT~ORMANITHER I TR,

FSPEBESEY) OB BRIL, BUR M EIC BT 2 BREEFFR T OB ENEH S D, ZOFFA]
LENE BT HEMDO T T, FHEEIL, Bkx RPEHBIR & 242 5T REBREETNRAT

23 HEALTH AND SAFETY, Ionising Radiations Regulations, 2017 No. 1075,
https://www.legislation.gov.uk/uksi/2017/1075/made/data.pdf

2¢ SAFETY ASSESSMENT PRINCIPLES FOR NUCLEAR FACILITIES, 2014 EDITION, REVISION
1 (JANUARY 2020), https://www.onr.org.uk/saps/saps2014.pdf

25 Application of the 2007 Recommendations of the ICRP to the UK: Advice from the Health
Protection Agency. Documents of the H Health Protection Agency, Radiation, Chemicals and
Environmental Hazards, HPA, 2009
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L/7i7|<ﬁ: L= o> TORBEEREEY O H R O3 24T 5 ZENFFR STV D, 72
CEREEFFATHANCBE S 2 A #2020 9 B EFHEIZ BT 5 0 A 7 26T PRHFF AT -
T’?‘rﬁ%ﬂ&ﬁ‘é BRIZIIREBREANORED G SN DS TH D L ORI D 5,

FERETONEE LT, EMRICHFAREE RE T Z LI2 L TW 5, FFrIREOHEHBREE 2

RIET DB B OBES 52 BUF A EFIR SRR 2 BE L T\bd, Zhbo
JRHNE, BURF O F K OREARE4A)T (PHE: Public Health England) OBIE IS0
T\ %, EURATOM FEARZ AU (BSS) 1996 O &R ICE 3 2521, BfRKE
DN DEEBREE T ISHAT LI E BSS f54 2000 CHEENEICHAANL L, BSS 55D
oo X, IRR17 I[ZHEL T\ 5, 728 Criteria for setting limits on the discharge of
radioactive waste from nuclear site (2021 4% 8 A) (21 T LEIZ)E U THERM A N HLHIE,
il 2 P 2 BENE, VAV EBIEZRET 21 &V )R H 527,

1.1.18. K[

TECDOC-1638 (28T, KEIZH T 2 HiHlILFEIZ ICRP Publication 26 (ZE2S\ T\
% H DD, ICRP Publication 2, ICRP Publication60, & O IAEA BSS O—#¢ H B4
TW5 5O, JRFFFEDRTF e BB A 7 W E ENHHiiaR) 1id, A MEA

DR BFAL S LI TEH Y | MO FBH D E Bl ik T, — B9 23T Hhiviu v &
LTW% (GAEIC L > THiZFEm 2 52E) ., £7-. TECDOC-1638 TiX, HEHHIBE K OFREE
WAL T, LT OR#ENH D,

PEHBIRRIE, BOHRE L~V SATHE R & BB TRIE SN TV D, BETRE L~ L DA,
PEHOREFR & U TAE L 2REZIEFIRKIE & OFEFICBNTHIEL, (Z0E25) Rk
BERET H, MEICOWTIL, REZ NV—T7OfE, bHFIE 220 2@, TV A
MERTOMREL LTREL T LI ENAETH S, EPA (Environmental Protection
Agency) 13XV A7 $B[ET 5, @FE., HEMEXT A NNOE 2 OFF AT XILEE R S 7= gk
WZEH S 505, tof TITHEHBIEL A heEICEH SN2 & bdH o, EPA 3%,
R EREZ WD, AJEREGRETE S, EPA [TF72, MROEEIZS T T, Mk
FHE L~V DI KIE R O R IRE Z2FR LT\ D, 20O L 9 72 BREEIZIE, AR O A At

AE& (Bq/y) f)\aiﬂé%/\#%é

NRC 1%, BREEHIZH M S IR K ORUEDPEHIZ OV T, AROFRIFRREIRE &R
EBEE—Z%E% LTW5, MEREIL 1 mSvly T, JFFIFEFT K OWFERER Y LIS O fia gk D

26 Assessment of prospective public doses from authorised discharges (Radioactive Substances
Regulation under the Radioactive Substances Act (RSA-93) or under the Environmental Permitting
Regulations (EPR-10)(Principles for the Assessment of Prospective Public Doses arising from
Authorised Discharges of Radioactive Waste to the Environment, 2012 4= 8 H 24 H)

27 Criteria for setting limits on the discharge of radioactive waste from nuclear site,
httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/296
486/geho0612buqp-e-e.pdf
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SUBHEEITRE L TR 0.1 mSvly OFERFESEE S TWD, JRF T3 BT & O
HBRSFIZHOWNWT, NRC BHEET HIREIZLLTO#EY Th 5,
(1) B D REITHH S5 2T OREFHEYE OFE MR R, [AEkHwic
FEHIBR g D N AR [ HEE ML < A, 25 T 0.056 mSv X i&ﬁ%f“ 0.15
mSv ZH xRN &,
(2) BHAHE D B RN S A2 B O - ke i d, FEMIFR X O E A 23 &
L1532 # EAHEDO W2 2 BTSN TH . R H> D O HEE ] 22 FI#R 5 3
H =T ONT 0.01 cGy (1 cGy =0.01 Gy) %, ~—HHIZHOWT 0.02 cGy %
BN L,
(B) MW A FOBIRFIFNORKPITHM SN DT v#E, ’RFE 14, NI TF UL,
e ORE 1R D AT O gHEDE OF MR EIL, FEFIRKIE O NIz & > T, &2 TOH
X< HRRIE D D O Y FLHH I K D HEEF IR B SOTMRETEREDS . W7 D figids ©
0.15mSv @ 2 \WZ &,
(4) R4 D> B IEHIBR Xk D H 2K i S 45 4 COBUREE OF R RIL, FF
%IJBE&IX@ZMEU\ & 5T, ETOMIT IR D D DU I ) B 0O HE 4 R &
IR ETEEES . 28 T 0.03 mSv IW 7R A% T 0.1 mSv #2702 &,
(B) YA FD I E N D 4T OMEEYE OERFE L V2 T OB SRR & JE
IR~ (Fr&) w513, 28T 0.25 mSv, HIRIRT 0.75 mSv, DD
72 B ligigs T 0.25 mSv A X DFEMHEERE L e bRV &,

Fio, MREREEO TUTIIRT EREREOHEOZEIL ),

KENZFBWT, Bl 7w 2 TIE, BEHEWE ORI 20 2 BHEE b IES{L S
LD ENEREND, Tk, B, B HHIT A X A% CCHEm S, BifEEE
AT DBEOHBIY R L > TRESND,

W FREEREE L L Cid, NRC OE® 5 10 CFR Part 20 [FdH#RBAGEILAE | 283 F 7
H DO TH 2, 10 CFRPart 20 1%, (2 ICRP @ Publication 26 (1977 F#)#) 2DONE%
Sk U7z BL4E & 72 > TS V) | Publication 60 (1990 4FE1HE) ORI REL TV,
7£. Publication 103 (2007 ##)%) @ 10 CFR Part 20 ~D IOV THREIDHED 5 i
T2 (2014 4 7 ARER),

Z oMz, =¥ —% (Department of Energy : DOE) O E D 5 3HENH 5, 10 CFR
Part 20 (3 NRC O A 2% TW A iCEA S5 b D TH Y, DOE OED % HEHED
DOE OfisicEH S5 bDThHh D, T boHEHEL, & LTICRP #)E O, *lﬁﬁz
FHiREh 5%~ (National Council on Radiation Protection and Measurements : NCRP)
DEIE IS TER STV D

28 10 CFR Part 20, https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/index.html
29 TCRP Publication 26, 1977. Recommendations of the ICRP. Ann. ICRP 1 (3).
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NRC 7233 2 M BEBRE 1T L8 E 1 mSvly TH Y . EPA IX5%E S 7-%iPH (1x104~
1x106ly) NTY A7 ZBE L TWD, BHlOXIER L 72 247 2O U T, Bl
Lo T, RITIIFFEDHIRZ & o T HHREA T S D, EPA 13, K[MAEH & IRPEHIC
xF L Chl 2 ORFIEZRE L TV,

BRI U AR S EDOHLEIL, 40 CFR3023% Y | ICRP @ Publication 2 23X— & & 725 Ty
%31, £ & L CEREEMAH#T (Environmental Protection Agency : EPA) W& A3 508,
NRC X° DOE & o TIER S EHEIZ DN T, ZOHEMEN EPA OXREL Y g LWGE
R, EPA OFRICEEYE L TWRWGAITIE, BREBIREREL L CEMT 25 2 23 EHIE
INTW5,

INEDOHIE L AZHOWTIE, 10 CFR Part 20§130132(Cfdk SN THY . T X TORIED S
DOHIEL ZXRIT 1 mSvly BRRE STV D, AL . WX A sh s, (e
BLAFATIGE K OFF AT HGEE X UL T OE#RZZ O 72 £ T.5 mSvly £ TOERIZOWT,
NRC OFFIRAAZHFETHZ LN TE S, (1) LiLoOHIRZE 2 2#EH 00BN, - TS
LHHIR., (2) 5 mSvly OIREN THREFN LEBT 52700 BEED T a 77 A, (3)
BRI IER FTRE 7R IR 0 AR A AR S HERF T~ 2 72001248 ) R & FA,)

F72. ALARA HIEENRE I TWD, KNS TiL, 10 CFR Part 50 Appendix I 8¢
K F) 3TN > & U S 40 5 B EME 695 ALARA BUEICHE ST 2720 D%
At B AR & EERH RS DWW T OREFEEE) 3812 TALARA Y| 23723 72D O EE H AR
K OHIFRIZBET 28B4 RGN TIHR Y, FEAKBEF 15 EIF > b OIRIRBEREY
OPEHNIZEI L TIX 0.03 mSvly (25). 0.1 mSvly (&) OMERENHRESNTND,
JR A S FEEFTHINE DI EHN Z 40D DR E L~V DN 2B 2 1256, FETOER
BiE, RKAZHAE L, #U2 EHREL G L, SRR 30 A UNIZZE O E %
NRC IZHE LR TF U e b0 & STind,

1.1.19. B4

7 CIRR )22 R B34S 2000 4F 5 A 31 HICHITS L, ZOERIZ K > TR
1588 SR ORI ORI B3 D HERIT D R+ & 2% B4 (CNSC: Canadian
Nuclear Safety Commission) (252 L7z, Z OMIEEEICBT AT 0L, RET©
AR MERENETELE LTED LN TS, BUNRBRECEES 2EN IR L eE

30 40 CFR, https://www.ecfr.gov/current/title-40

31 REGULATORY GUIDE, https://www.nrc.gov/docs/ML0911/ML091170109.pdf

32 10 CFR Part 20 §1301, https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-
1301.html

33 10 CFR Part 50 Appendix I, https://www.nrc.gov/reading-rm/doc-collections/cfr/part050/part050-
appi.html

34 Nuclear Safety and Control Act (S.C. 1997, c. 9), https://laws-lois.justice.gc.ca/eng/acts/N-
28.3/index.html
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BRICH S X HHERES# A (Radiation Protection Regulations, SOR / 2000-203) 35
Wb, F£7- REGDOC-2.7.1 IZHURHREAE BT 2 BbISCE3e R b v | HUR#BA# 7 0 7
Z A, MEEHOFA, FHELAROEEOTA X U ARTHINLTWVWD, 2D
REGDOC #ZiZ ICRP N&M S TH Y, HHiix ICRP Publication 11637 N&M X T
V%, Publication 103 (2007 &) B IZOWVWTHEVIALN—EINTEY . BN ET
BTV 538,

N DFRERE L SOR /2000-203 12K > T, 1mSvly & &N THEY, &5 REGDOC
2.7.1 T, EMHEDOERE LT, [ARA~OFED 50 uSvly % LR 5 AlfEME MRV G E 1T
ALARA FHMIIIIARETH D & AT LN TE D) LRfisn T D

REGDOC-2.9.1 ® 4.2 |2 BAT ®JitH], ALARA O J5Hll7e El2H-5< —iﬁmmﬁzﬁj@’fﬁfﬁ
DHEINTNWD, 20 F TEANOBHE TCSAN288.1) Tl /Iliiax ol & HEis I
T % K& K ORISR P O B M E O BN IR EE O B BRI BT 2 8 3 H 0 | BE
FOJiE% CTlE 0.05 mSvly, Ha%DJF 747 Tix 0.01 mSv/y OIRENFL#E ST\ 5,

RO X ITHHBEITRERE L L THETHESNTEY . BERBNIZ OV TITAR
THHRP D ITHER TE R0 o7,

1.1.20. £& O
LRETELEOLFEMNED S B, JEFE - KEH - 7T R« KA - FEIZHOWT, £ 1912
F DT,

* 19 EHEH-KEH-T7IFR FAY - PEOELD

NROFERE & P BT 2 B AE S REHENDE 27 DZNIRDL
5| BRERRE FELIT, BRx RPEHHIIR & 2
1 mSvly : BEEASHBIAI 2017 (IRR17) TiX, it | 2 &, KERBTHREIT L%
EHIE R TIZ 1 mSvly EEDHILD, A LTy o T O B EFEIEY)
DY R OS5 24T 5 T & D3FFA]
PR B RAE Iho, ZOREREFF AT HAINZ B
0.3 mSvly (HE—H#JH) 722 0.5 mSvly (H—HA | T5T4 %2 2D H HLFEFEIC
) BT D0 A X ATk, HEHFF -
B AT M OV BRI O BRI < TORS MY | B 2 RE T 2 BRICITRERE A

35 Radiation Protection Regulations (SOR/2000-203), https://laws-
lois.justice.gc.ca/eng/regulations/SOR-2000-203/index.html

36 REGDOC-2.7.1, Radiation Protection, https:/muclearsafety.gc.ca/eng/acts-and-
regulations/regulatory-documents/published/html/regdoc2-7-1/index.cfm

37 ICRP, Publication 116, 2010. Conversion Coefficients for Radiological Protection Quantities for
External Radiation Exposures. Ann. ICRP 40(2-5).

38 Canadian Regulatory Perspective -ICRP-103 Recommendations, https://isoe-
network.net/publications/pub-proceedings/symposia/north-american-tc-symposia/fort-lauderdale-usa-
january-2010/slides-16/session-vi-icrp-103-implementation/1456-hicks2010-ppt/file.html
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INRODFRERE & PRI B 5 f B R %

REREAN D 275 DEARI

B ORI £ 28R < 0 ERRIT, A E 0 &
0.3 mSvly,

B LV TORE (REBEE

1 mSvly : FFe Al Thti 7o X & #E (BSL: Basic

Safety Limits)

0.02 mSv/y : B EFHTAS Z AVPA R BER S e FE i
(BSO: Basic Safety Objectives)

O HIRRIZ SIS T A P EICRESIND,

O EDRFHET 5 Z L 3RO LN
TW2d,

R R

1 mSv/y : 10CFR TiX, ATk LT X TORPED
HOHITL ZHRICTHE SN TN D, ANBHRIE<
W IZ < . BYERDSINE D,

MR B HRAE
0.1 mSvly : Ji+7)FEHEAT K OWFFERERIF LIS O i
R OKEPE I3 LT O A

PR E B EE
0.03 mSv/y (£&). 0.1 mSvly (Jgss) : &iKMm
A7) 38 BEIR OHRARPE TR L T o Al

IR AL (A FEALOHZELH D),
PEHIRERIIR (IR - =R BV,

EPA 73 P il IR 2 P 9~ 2 BRI
RIEN DI T3, HE
IR 2 7 9 2 BRICARFRBIE AL
ESHMAONTMETHLRES
N—T DMENEFESND,

N

N\

MREFRE

1 mSv/y : ARMEAEM R18333-11 I THE S LD,
7272 L. R1333-12 THUE S5 EHRHEIT < 00 B
78« GrfE) - BRARRIER<,

AR B E

NROTIHHSTE @R S gy, (2720, 13
Ao & DFFRNZIIIE S 2 4 [ BRAE & ¥ bR
Doy EE B L CHE SNIZHIRER H 5,)

RFEIENDFHE 2 I DEAIZDOU
TIL, MR TX o7,
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INRODFRERE & PRI B 5 f B R %

REREAN D 275 DEARI

FH I RRIE Y A - BAL,
PEHIRERIIR (R - 2R 5V,

PREFREE
1 mSvly : BUH#REI# 4 (StrlSchV) ICTHE S U
VAR

R B RAE

0.3 mSvly : JR 7 Iilax 6 OHEHIc L > TAEL D
INFR DR RE, AT AR 22 BT LT
Ao iv, X TOIT4AIK L TR TE2S#H S
Do

JECH I BR AN 7 BAAE 235 A B BANZ 2> 1338 AT RE (4K
F9 %,
PEHIRERIIR (IR - =R 5V,

A& BITIZARNZ T DH0EL< %
WET DR, AIEFITAFRAE
AT T BLER e 1 < B a ik
ETHMERDD, LI OfE
D3R O HIBR DO WRIERFIZ B fE S 4L
Dl V) RHITHRTE R
77

| ARERRE
1 mSvly : EFIEAE [H AR E D 72D D LA
(GB8703-1988) IZHE I L TW5,

MR B R AE

0.25 mSv/y : EZHEYE [ 7138 d T = 5 O B
EBIHI (GB6249-2011) Tl 2 TOFETIFEND
BRI ST B £ D L AR OV
72 HE NI xE T 5 R E T MER I TH 5 5
F0.26 mSv LT THLINERDH D, ] &INTW
%y

H I PR R BIAF A (RIFEEE RIS A S 05 A 1
BRT1HD 448,
PEHIREEHIR (Rik - KIK) &0,

RERBEANDE 2T DEAIZHOUN
TlE, s T&E o7z,

HEARE 0 IR - BB ~OFRMITHRB T E R o oM BN EAZ 2 LMER S (2013/569/ EURATOM, LIF

EURATOM 2013 ) IZL7B8> TS EHEEIND DT, B—OIE<IFHIH1E 0.3 mSviy OB —H A Fh b

0.5 mSv/y & EURATOM 2013 ([ SN D L~UL & [AEOBEHFEARA SN TWE EEZ 6N,
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1.2. [EESHEBISE O RO PR B EITR 2 CEF
1.2.1. TAEA
TABA ZERHELED S B, PER - PKIEEICET 2 CHFICOWT, A2 LT,

Fundamental Safety Principles, IAEA Safety Standards Series No. SF-1, 20063940
Safety Fundamental-1 (SF-1) 1% A M OBREE & BHEBCHR O A E 72BN OS5 72
DOREARZEFANT, N EAKROER) KOREZ T 2 13EARZ 2 RO 2
LITF 10 THE OREF ZRHE L T\ D,
EBIJ 1: BARICKT 5 HT
2 1 BUFO&E
3:BEIHTDHY—F =y TewxP A |
4 : figk L IEE O IE2 1k
Al 5 : B D iE L
6 : HADY 27 ORI
7 BAEKROFERO RO
8 : FH DR IE
9 . BRLRF D YE(E & XTIt
HIl 10 « BUFSUIHIH] SV TWZR W U 2 7 DRI D 7= 8O D Bt R

MR 5 : B0 ) 13 TEBANCER TE e LIV O EZEHT 5 L 51l
EAREE LRI IR0 LS TEY | SR Y 27 BEHIITER TE 2RV R
WNE D MEHWTT 572D, BEERED L < IXRF T FBCRENSAEL 52 TDO Y
7 % iR (graded approach Z IV T) FHilid™ 2 & & bIC, figix & IHENOfAHpeH 2R
il L CEMIMICERHME L2 T hide bavne snTng

FVi xRl 21203, ROFHEZZLMRL fﬁl%?aﬁ@*ﬁﬁé’)é%f (B 5 Al
WEREND,
FEHIEL T2 R B D N (IEEH L A%K) O
RO DL ORPUT < I 5 ATEek
FEANRZT DMEORE S L4
TRTEDLHERNLAEL DR 22
TR, A=A R OBREE DR+

Radiation Protection and Safety of Radiation Sources: International Basic Safety

39 TAEA Fundamental Safety Principles, Safety Standards Series No.SF-1,
https!//www.iaea.org/publications/7592/fundamental-safety-principles

10 TAEA ZAaEE N L BREZ#T 27201, AR
httpsi//warp.da.ndl.go.jp/info:ndljp/pid/10207746/www.nsr.go.jp/archive/jnes/content/000013228.pdf
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Standards, IAEA Safety Standards Series No. GSR Part 3, 20144142
KM TR, EFEOPBIT ARPUTIE ] ATRE R B & | FHEHIE R, BRI
(T <R OBAFHIE RV ATRE 72 — 1 DR B D EARIZ S v, Zh o
HRBANT . WEEBIE < L ARPUE < KO GHEgiE <RI TOH) BRI O
& BIZTN—T05F SO L > T D,
AIEETIT, L ZeERD L 7o AL, HABMEORE S, HI G2 5A
O, £ LT IRBREHAOCHESMERZZEICANT, GHEMICERTE R ELS)
(ALARA) 7o 7z#I< oile 2 B SiTmEd 5L LTnD,

[ 29 @ BURF M OYRHIBEEI O AT IR D BT Tl BURFSUIRKIEERS I, B
95 BRE ONREIE IR D EEEZED R 67, FodfbicB3 5842 80
FAT L2202 63, ARMIE < Cxb 3 DM ERE 2 E O 72 iud 72 577, 2o %R
LI NEBETFIERTIE RSN E SN TN,

KEMD/RT 7Z 7 8120 & 8.124 1ZiF, 1TTANOFIFRICOWTLELTFO L J IZFEHE S
TW5,

(3.120) F7-BUF XIIHLHIBEBIIZ, AROHEKE OB# L 22O bIc il Sh 5%
BRI OV 27 WEiEZ | HUE L SUIARR L2 iudze 537, 174N ORRIZEE T 2 #)
FAE & BLE SUTART 256, BUNSUIHHIBERIL, BH, L TE2ZBE LTI s22n
ELTW5s,

(a) ARMIE < \ZBEE T 2 M M O T % O FE

(b) FELLF HHROME R IZIB T D RAFFH ;

@)ﬂﬁﬁoﬁﬁ&ﬁf%ménémm A ST AT A X PERER AT SN DT 270D DR
BEOFEITLY | KROWKE ST DR BIROEIEBIAAHE OV 7R DR T
%ﬁ%@&%@z@m:&;

(d) BALD®H BN % DR,

(3.124) 1TANOFIRNZ QBRI E I TV B [E OFEE I TE B T O+ I fth o8
BWOIMUT, AREIEL A5 SR T HREMEN H D56, BUT K OB 1%
(a) HESHRF RO AY @*fﬂi*@?@%tﬂi%@%@@%@f@%%%
L EEEFIZLZ2TNT R0
(b) FTREZcHiPH CHEHAE B D 72 80 DB & fe L E O 72 T AT 72 B 7220
(c) WE., FEEZITIZEE OFRZEKL OMHFE O T2 O FBEZ TRl L2 T hE7z 5720,

FHHEEIE < RPUCBIT D AROBFHEIZONTIE, IO XS BRBERENED LI TE

41 TAEA GSR Part 3, https://www-pub.iaea.org/mtcd/publications/pdf/pub1578_web-57265295.pdf
12 TAEA GSR Part 3 HAGEEIFRIE, https://www.nra.go.jp/data/000354300.pdf
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., IML3WEIZLUFO LI ICiEH I TS

(II1.3.) AR ICEAL T, AROKREREZILLTFOLBY THD

(a) FE2HEIX 1 4FH T 1 mSv;

(b) HFERLIRIL T C, T 2 5 FHOFEIFEN 1 FM T 1mSv ZHIRWVIRY | WT°
MO VERTE Y SOEDRENEH S5 ;

(0) HRODOKEIRDFALHREIL 1 4T 15 mSv ;

(d) Rzl D% fifREIx 1 4M T 50 mSv

B, RELIET LT T T2 O— N2 A X AT 50T D 3 204
REMPRES LTV D,

GSG-8 AR OBREE D B #RB# )

GSG-9 [BREE~DHE MY O k3 2 Bl & B

GSG-10 Tz & ONEEN kT2 T IR 72 i SR BR B 253 T4

Radiation Protection of the Public and the Environment, IAEA Safety Standards
Series No. GSG-8, 201843
GSG-8 13, FHEIBRIE HRPL. BRI KIL, BT RIITI T D /ROPTH# & 8-
BEOPHICE LT, X ToOligk & IHFEICHEM &5 GSR Part 3 & GSR Part 7 DA
OB T DINH R T A X A4t LTl Y | f b & R EHAREIC SV T 3.33
H, 334 HM U338 HIZLLFO L S ICREHM SN TN D,

(3.33) Bk & REDEGEALIZ, FFEDITADORERGTCHEAT 5 2 LN T&, FFE0E
MA~OWIEL BREEZEET D LICRETHZENTE D, LovL, &iifba B L L7 fi#
HrOBEFSAEIE, M ORRERr-CM OB A RAZ T et & 57, HEITEIRS
NDHRETHD, Bl2IE, JRFIIREITCIT DEkA RPKQFLDO A7 > 5 o OB &4
X, BREE~ OB EME ORI L 581 < ﬁﬁé@%@%ﬁ&#ﬁ®%£®ﬁLm
BOWTEEBINLIRETHD, ZNHDOFT L g OfZiE, MisRiCE T 5 EREIEY D%
BHEPHFEBOBERITIZH L TERRE %%%O%O)ﬁx&;@ D b A O
FRCTEEINRTFIUER DR,
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T@ﬁﬁﬁiéﬁﬁ%i<_%LT\ﬁE®ﬁﬁﬂ%JéhéA%T%60

43 TAEA Safety Standards Series No. GSG-8, Radiation Protection of the Public and the Environment,
httpsi//www-pub.iaea.org/MTCD/Publications/PDF/PUB1781_web.pdf
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Regulatory Control of Radioactive Discharges to the Environment, JAEA Safety
Standards Series No. GSG-944, 2018.
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TS YEE O T 2 £ O iEk LAEENS X T 2 BANS OV T OREMIT, 1.1, 1.25H, 1.4
HEOLBHEIZU TO X ) ICid STV 5D,

(1.1) BUR#RY A2 % b b TR S IEEIE, RE~OBREME O AL L, X
i%@i9ﬁﬁm®%§%W¢@LMK\&%&ﬁﬁ®ﬁﬂ@VAw®%£%ﬁh¢ék
WIT, dxak. @R, BB, EH, MRS D Z BRI D,

(1.2) Mgk ETEB ORI, B OBEPIC, —RTTRSCEREME L~V O HUERHRIC
b ENDATEEMED B B B Okt #@%aﬁw%%&%@mm%%%ééﬁéﬁ@#%
b, 2L OE . Z DX D RBERO KN ZERICP T 5 Z L IXEINNICEREECH Y . Fi-
AR DN D, EOXIBRGETH, TOMBEL 2R/ROWILHEIT, LS
AT RFUELL T TRIT TR 5720,

44 TAEA Safety Standards Series No. GSG-9, Regulatory Control of Radioactive Discharges to the
Environment
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THERA MBS U TR IR 1L TEHEND Z ENHENTHLIBEELNH 5,
EX LS DITHITOWTIE, 2O KD AT AT 2R E L, Heifb & #RERREE O KU
PRBGFEIRHL, KO OB 25 Z 2R R 2 B EICAN D NE Th D,

(1.5) MREMRECHRERHMEIL, 5B SNTZBEROKIIC L > TARNBZIT D EIZD
WTRE S, TAEA i ) — X SF-1, IAEA Z4l#E ) — X GSR Part3 TE®
DNTEERIC LTZN > TS, BEIRIE, AR EREO i R #E 2 RFET 572D, 74k
VUKo THEHUNICEHIND Z ENERIND,

BRI DR ER R OFEMNL., 516 FTO X ICiE#snTns,

(5.16) H—OFEIZHR L TRIE SN D EHRIEIL, FROFHE TR SN L&
T2, MEWHRMEIZ. S 2T RIUTBWTT R TORMH S U 7RRIEIC K D AR~
DI EOMREE E (F72-0 5, GSR Part 3 RNERT M 1mSv) LN TH Y | 4/ 10
pSv A —H —OMEL D SWVRERH DH, LIznn> T, BIEMITIE, SERHREZFM 0.1
~1 mSv O TEIRT L2 MENH D,

T R_RCORA ST BRI S NRD T 5D HRER B N2 T DR EIRE X, 2.7 HITLL
ToOXoICiEHIN T\ D,

(2.7) JRATJFEEFTD BT IEE L COWDHERO, FHEHIE RUZB N THIZLS 53~
TORF SNTZHHBIEND . DO B 5P HMELENZ T DB EREIZLULTO®Y TH
Do

(a)1 £/ C 1 mSv O L&
O)FEFRIZ R TlE, T 5 5 AEROFEE RN ENFH 1 mSv B2 2 & 2510
W2, HAEEOEREO L @SWEZEH T2 ERAHREE 2D

FIZ, 8.5 THME D86 HICLL T O L Y IZRLH ST\ D,

(8.5) HHWDIRPL T T, FEHIIREAOEANOFEMPUL S MENFZMMEIRETH D
1 mSv % FH = L 2HT 52 L aSRDOENIREThHD, Sbio, L eesr Ss
(IR T D TR A AT D MR D D,

(8.6) BIAMIC. T S M7 AR R 25 1 mSv 2% % = & AVEI U7 Hba . 1 HIe
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1% 5 AEM O EESERMBREN 1 mSv 2B 2202 &, RO KEMBENMEED 1 HFEITBW
T 5 mSv & FES Z & ARFET 278 Al PEH IR & BRI O E Z RFt T 2 LWE R H
%o Z OREEE O I, BAEUPNICREAE AN OBE4ERM 1 mSv 2 FlE 5 &
5. BEHEOHIB G EEZRFT 2 & Th b, Z OHFERREBEZICTE RO RE L ATV, JEH
AT I LHIRR » S OBUE 2 T .

Prospective Radiological Environmental Impact Assessment for Facilities and
Activities, IAEA Safety Standards Series No. GSG-10, 2018.45
GSG-10 ® HHJIE, 1.7HIZUTO X IZRE#isn TN D,

(1.7) ARMOBRBE T D BB 2 HEE LB 2 72012, fiak & ONEBY O
MBI 24T 5 72D O — AL B T DB S MO A F o 22T 5, Z oMk
SIRREBRRTAI X, Mgk M R BN ORI e 20— L LT, 72, %48 T 254 CITBUT
OEBRETmEADO—HE LT, FHEIE RPUT L TITDIL D, k5 & 722 D IRPLIE,
WHIER T PRI LIEC & BERIIS OmE 28T,

FHEHE L RPUZRBIT DAROBEIRE &SR EIC >V TIE, 5.89 THIZLLFDO L H
IZRE S TWnWa,

(5.39) GSR Part 3 Tif, FHELIE RIITIIT D AROMEIRE & LT, EHREIT
1HFMTImSy ZRETH I L ARDTND, FkoRkil BT, #fid 5 5 HFRHOFLHE
=N 1 FRT 1 mSv ZBARWIRY . WD 1 FEM TR SWEDRENEH S
%o PREAHAEIEFM 0.1~1 mSv OFPAICILE 5 L 9 ICBHR S5 R & T, faxolE s,
PIE o F VAT Ko TR D ATREMED & 0 | BUF XU HISET 1L, R O FERE O Mk 00E
BT 2 MR R HE O — A7 & | RFE OARBUNT 6T 2 5 DR B HE (— XA 7228
BEWAELZEZ 50 THED) 2ERTLHZ LN TE D,

1 TEHRIRF D A RN KT D S SRR BE R B RAT O 1A BE T 2 BIRR R 2 7 » 7 IzHon
TIX, B 8IETUTO LI IZE LD LN,

V= A B — I DER

BREER OB, 58, BEIOET Y

BRIE < RO FFE

1 R RE O R R A E A O R E

RFEHOE AN OBLIE < BREDFHM

HEE SNTMEKR VY A7 LB L O b

45 TAEA Safety Standards Series No. GSG-10 “Prospective Radiological Environmental Impact
Assessment for Facilities and Activities” https://www.iaea.org/publications/12198/prospective-
radiological-environmental-impact-assessment-for-facilities-and-activities
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INHDAT ST AT 511 TH, 5128, 5.321H, 5.34 THKL N 5.36 THIZLLF
D EoCREHEIN TV D,

(5.11) B HURMERZRE O X, HHBEE N ZR 3 2 WIS 7z - THREE T 2 N

Do RIS, BIESMERREOPEN BIXEEIIM 1 FH7 0 I SN S EHRETH 2
HND, BHEICET D EHREREE BRI I, 13 & A & Ofiak K OVEENC X 2 Pk 1 3E R
A (B2 iayﬁoﬁﬁ%rmmmﬁv>;Ef%é&ﬁﬂebfwé (%) UL, SR
DI W@ﬁM%#é%M® CENREVGSIL. ZOREETFICEDEITRE 220, F
7o MR\ TR 3 2 BORER R ORI L 0 | BB 1R DR~ OHEH 235E < FIRBMEN &
HZ & %%ﬁ?é%%ﬁ%é

(5.12) fsg SITIEE ) D DELEN o~ HA I k- T IBFEOAROINTHEIT I
FH LD DREWEN ~# (AIA %A 2) ITFHBICEENDLRETHY , LETHIL
X, TV ATEELER SUXIEEN D & OfRER (fl 21X, = &)/77m77A®F%)
EHWTHEE SN DRE ThH D, B RRIFE LR 6 A 218 D 2 % 3 2 i
OYEENCOWTIE, 20 & 9 7 E R, @%@%i<%%iﬁéiﬁ%gﬂm%%i
HARRIR & 72 0 155, F OO sk-CIH B Tl BRI O FIZW 5 AR D5
X< BMBIZTHF ST D REMERH 5,

(5.32) REMMWEAOKREIX, EHOFTEY EVEIE BENAET HEAOEM ) HIE
ENTREE O TR SN S XE TH D, ICRP Publication 10146/%, {XFAIME A DR
BT B HA X A ERm L TWD,

(5.34) (%) REAVE AN DORREZ FEM 2 BUCEE R FE T, AEREAOBENE (i
SHEVE O RS D ORFEE L Fa7e &) Thb, iz, REMEAREYMEZ ATT 5
AT, W LB O 5 B HSUIHFH RO b OOEIE, B 2 5HT COMERER, B &
BANTIEI LMoL EECTHS, (1)

(5.36) AR~ D G RSB ORI XD - D% DB T O AERUC X 5 NI
< DIEFEEZ B & LAMBHIE < I K D FEDREDOEETh 5 AKRAEA D FEDMEE
THEINDRNETh D, WEHHIE I L 2MEL. B EERE BT L 5 &R %
WCEMR S, BABEEH 72 OTHFEEZMED . SviIBg DHAI TR I D, ARITHE
SN DMERENE ICRP 72 < OB CTATAEETH D | MEBREFHE T 572012
ICRP 2MHE L= L, s AFEIT 50 45, /NEBIRT 70 ETh 5, (1)

BAERE < O TR 2254 D I3 2 BARM 72 A7 » 7125\ TIL, 5.45 TH TR
ODrXriTELDENT,
BEIEL DT U A ORE & IR

46 TCRP Publication 101a, Assessing Dose of the Representative Person for the Purpose of the
Radiation Protection of the Public. Ann. ICRP 36 (3).
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V= A K — L DEIR

BB OEERS, L8, BEOET Y
BRIE < REE D FFE
BEHE < OREFEE AN OREE

RFHIE N DOTEAERL L < MO FEAMN
HESNTMMER Y R 7 L EEHE L O b

Generic Models for Use in Assessing the Impact of Discharges of Radioactive
Substances to the Environment, Safety Reports Series No. 1947, IAEA, Vienna , 2001.

R R AR KT 2 BA A X OVBURARIR OB 2 EFR A Z 2 YE (BSS) 1, i
MBEIL <UTHED U 27160 2 B R OSSR IE < &2 & 72 B3 ATRENED & 2 U #RIE O
BRI T 2 EARR MR B2 EDIebDTh D, IAEA Z2LAR— b 19 1%,
ICRP1990 F#)t & Z D fthod IAEA 74 U — XHRIIIE SN T 5, BSS 1%, Bl
JB & MR EE A RO FEFICE G ZR L T2,

IAEA A VAR — b 19 13, FRHCHFEED REICER T 280X < OME, K& S KU
REVED RN 24T 5 | 72O BB G A R 5, Flo, BEMER OB A b 72 53 A
K OER OPIE S BED B Z T T 5 72D ORI 2 — N T ki = 127 5, IAEA %2
BLAR— 19 OFER AT, BEPICHKE SN2 EIC X 2 MEESEICEET 5
FHEAERRAE U W72 B BR A 2 BN L, B~ 2 M M R 038 E T DM EIRE O FEMEL O
A AREICT 5 2 & Th D,

ISR D ATREME D & D MR & EREICFEA 95 2 L1k, HEHECTRHRI O 51E¥(ThH
Do %< DYE . BWRINZT HATREMED & D MENIEF IR YA FOF % £l 3 %
BHNPELY LI WGE, BHRET ) 7 FIEOEHSY A MRIOT — X IWEO V2
PEZPERRT 5, WL O Ofiilg b Lz, —ANCEBINRINEZ T 5 Z LB ARETH D, =
DEEVR— MI, 2O XKD il L7-a il 217 © 7o DI B iGwa it L, FHlsh
DR Y I LV HBE SRR R IR O B U BRI 5 EHE L~ i O M, £
NEBZDZLICEoT, EF ) 7 OEMS AT LW OMENIEY 7' —F 2 #E4E
LTW5,

ARERVR— N CHERT HKET 7o —FTOF 1 ERETHD THRARET V) 1L, A%N
LR THIE < 372 & W S RSP ZRIGEIC IS SRR HMIZR R Ch 5, T DHIEIL,
SO SN HIEBIESL I N0 E 9 AT 2720 OGEN OB G e i lE & e
5, BAWET VL > TP S NZRIE T V— T ORREDNBIET 5 &5 (fEh
HfE7e &) #B225HEI0E, KVEMRET AR SND, RIET v 2ADE 2 B
(3. BREE T OB E DY A B RE LI AR HBREE T A AT 528 TH D, T

47 Safety Reports Series No. 19 “Generic Models for Use in Assessing the Impact of Discharges of
Radioactive Substances to the Environment” , https:/www-
pub.iaea.org/mtcd/publications/pdf/pub1103_scr.pdf
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O DOFETIIIEIT DB EHFSRET IAEA Z2LAR—F 19 O BEL RSN TWD,

1.2.2. EURATOM
EURATOM OARDIhE, HERPEKIZET 2 XEOWMEL E L DD,

COUNCIL DIRECTIVE 2013/59/EURATOM of 5 December 2013 laying down basic
safety standards for protection against the dangers arising from exposure to ionising
radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom,
96/29/Euratom, 97/43/Euratom and 2003/122/Euratom (Basic Safety Standard (BSS)

48 ¢ R DR

BHEB R~ OPIE L 23D A U D fERRD D B E oM R 2 e KRS 5729
BAIDFARZZ IR (BSS) 85578 1959 FEICER STz, Dk, Z DS, mﬁ@ﬂ
FHMASE S EBE L, EHINICKEIN TS, D BSS 54 (COUNCIL
DIRECTIVE 2013/59/EURATOM) % 2014 FFIZEIR 41, 2018 4F 2 H £ TIZEWNIESIZ
BEHT L ZENREBEMTONTND,

EURATOM DA BSS Tid, 5l &HZEAMARA L S UVMER LET /VISLHN L 72 F55E 0 =R HI
(IEX41b, Bhi#Eofuil, HRERE) Z8H L-o>o, ICRP 2007 &5 0= 7 Bh#ME &
EERALTWD, BERIICIE, FHEIE RIL, BAFRIE <R, BEREEIE < Ro 35
DI HRBUTTHR LI & 72 > TR Y BUF R OB Gk 1 R BV TR T
HL7Z 138 L1 R Rl ELOWRE 7 NV —T71cb 5 TIREMMBA 12335
FREREG, FE e EOF TS STV 5,

A BSS TIIARDOB#EIZOWTIELL T O L 5 e ERENED b T\ 5,
CAEB ONRAEIE L OEDHIRERE 1 mSv

- ARROIR DK ER RO FEMAR EIRE 15 mSv

AR O RS OSSR EIRE 8 1 em?2 Y472 ) OO T 50 mSv

FIZAROBEHEIZOWT, Pl 73 U U O i B 5 KGR K O Gt o —
ELTHKRTLGAUTRRO OGNS LS TV

(a) HUHBRBIE D B DR R E BT 5,

() [FEkONEH CIEH SN HENTATAZXMT 5,

48 Council Directive 2013/59/Euratom of 5 December 2013 laying down basic safety standards for
protection against the dangers arising from exposure to ionising radiation, and repealing Directives
89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom and 2003/122/Euratom
httpsi//eur-lex.europa.eu/eli/dir/2013/59/0j
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(a) HUTEDE DIEB D T2 8 DN R 2 B E L T, %ﬁm‘f\é‘nHEOD/\fié’Jﬂ*%&
[ON ﬁé%é’ﬂﬂﬁl}\%ﬁmﬁ‘é IZOICHBES NS TEREIRET D,
(b) @ETHRELZEY, BENRTA—FOE=FY) T OEGRIBELZRET D,
(c) ﬁi‘%é’]ﬁl)\@n’%g@%@ T, UTE&E05 80 kT2,
@ BTG U, M & 72 D B BR O T 2 7= T AN BRI & 2 i A
179,
Gi) B PERERE O R 2 R O R O BG4I U T, B
HE DY PR K O HIREE, BB DB S 2 Dt O BIEER BT (2 35 1
2 T PR O S REIR L 2 IR ET D,
(i)  (@HEITRE SN, REIMEANZT 2 WTREMED & 5 M &R 21T 5 .
(d) SMEBHIE < R OTEGROPE . FEHHERREOEET M, AERAE AR Z T DO
i DFERIZEI T DRk 2 RE L KBIC K D TR TORT = RV F =P AFTE
5 X0 EHBMNIT B,

COMMISSION RECOMMENDATION of 18 December 2003 on standardised
information on radioactive airborne and liquid discharges into the environment from
nuclear power reactors and reprocessing plants in normal operation (2004/2/
EURATOM)4 : B M E O T — &% OWEIZBT 215U 7 7' 0 —F 2B 5 Bk
MEE=EE

Z OEE I, W IEE T OJR 4 R OB R 2 O Bt S 7o AT S5 AT

REMED & 5 ST HEFEIZ DWW T, E=F U U7 R UOBINEE S ~DO WS D72 123N
SNz ERL TV D,

1.2.3. ICRP

ICRP @ F#)1E THF ) O Publication 10350Cid, BREMIT <, A%<, BF (&
OIrBhE, s RO OERE) OEFRHEIES WD 3 2ON 7 3 — 5 &k & X
Bl S TN D

ARFEEORIETIL, FHEEIEL RUICET 282X, Publication 60 & % DH%FIT S
=TT ;na%zénh%]@k;% FHNCZEE L Ty, RSB 2RS0T < & A%
PIE < O EBRE L, FHEHIE < RPUZI T D T OISR L CThl &k @M En T

49 Commission Recommendation of 18 December 2003 on standardised information on radioactive
airborne and liquid discharges into the environment from nuclear power reactors and reprocessing
plants in normal operation (notified under document number C(2003) 4832),
httpsi//eur-lex.europa.eu/legal-content/ EN/TXT/?uri=CELEX%3A32004H0002

50 ICRP Publication 103, [EBEH#BI#Z B2 D 2007 4EE)E

httpsi//www.icrp.org/docs/P103_Japanese.pdf
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# 1-10 ICRP OPG#RRICHW LN D BERHE L 2% L~ (ICRP Publication 103
X v didg) 50

PR F A7 TEEAR 1T < INERARIT < EFRIT <
FIHIHIE < Ho R o R ZWizE L)LY
R B SR R B ) SR (R BB @)
BRI IE < BELYLY BE L~ —
A< — BEL L —
DRI 7 B MEE TR S U ERIE 0— e L TR Y R&ETh 5,
DEZM TR Lo

ORI R BEFERCEEEZ T TSI CORMOBIC L > TE LT IE, 728 2 ZORIED
(BifFE42) & LTH, FHEBERICO L LTHI ~EThH D,

DR,

B IEE ORI 1T 2 R D A,

ICRP Publication 103 TiX, ARMIT < OMEFIARMEIL, FH S 72 BRIE O FH B
MOAROWRENRZ T 5 Th A 5 ERHED LREEL EZISNTND
FTo, FHEIT RPUZIB W TR SN RERRE (A%HEIE<) @Tﬁ IZLL T o@D Th
Do
FohiRE - 122 E 1 mSv
- AR R (IROKMEAE) 15 mSv
AP R (ZJEHERE 1 em2 4720 OFH) 50 mSv

INRAIE L DFHIHIZHOWTIE, 150 ETUL FDO X S IZi#E ST\ b

(150) bt EHEE O FEARFANL, AROHEREIZKH L TH, F¥EHICHT b0 LH
UThD, NRMEE DOFEMEDIEIL, 1 HELNITIMNTHIE S TRITF I ERE L £ DFE
WZHUD A E N TR MRS X A THREEDMBEO R TH D, ZOMEIT, BEHI< DX
AT < DOEHERE TIHAG 6T, FITHEEY & EEOHIE, &/ IE EQ'TZ)?‘_?&
WET IR K 0 RE Z D, B O X 2 aliorid, BEAFRAE 12k 2 i
EB=H U T UERE ORI B 2 WITHRIR D © D O TRl JZO“C?EKE@"Z) &
MTE D, Bt K OB OB VEZFRRE O HIL, B ARTHET vE (EX,
K, T, HEREW, fEAY), B A 0@ U TSR D N~ DT IR CEREERBATIRE D3 HT)
EHDOE T, INBHERAIE < L RMEEREOBIUC L 2B ELZ M T 57-DIcHW b
% ((MEE B &H),

34




T, KREETIINERD REZLV—7") ORIz, TIREMEAN] OBEEEZEIE L
770 ZHUCHOWT, B 5428 CULTO@mY I TV 5,

5.4.2. ANROFERRE

(191) AROMEREIL, THREHEIIS REREEI<DOELLTHRWHIF<K 2T 5H 5
PLMBMATHSL] & LT, ZERICLVERINTND, Hix DR HIRO KON TN
SRR NROME B OWIXICFHFET D,

(192) —fRIT, FRIZARBIEITHON T, HRRFRITH R E L TEZ < O ANTDO o=
DO TiE b5, NROHEDO BRDT-HI10, ZESIT, SELEZT TV B E A Z2 Bt
FHIl, ZOEMAOTTLY LIS LTV BEAERELT S REIL—T
(critical group) | OEEEZ HWTE 72, #ESIRIX, @YU ekE 7 V— 7281 2 X
RICEA S, (1)

(193) ZESIIARDOTERS#ED BHINZSWT, /ERDOITE 7 NV—TF O &EDR Y
(2. Alal TEAE A (representative person) | Z W5 Z & 2#EE+ 5, ZESIT.
FHUE N O RS T & AREAIE N DR EFAGICBI 5 A 4 2 X% ICRP Publication
10146 {2~ L7,

(194) REAENIEED S LR RARABEANZ RS T D720 b s H
T (B2, RO, MR, JEEM, HIkOBEROHEHE) 13K b mOREICHIE<
TOAN2 ZRET L2DVBOMAOHRELEETHY . TOEFOFT O 1 NG EE
TIHERWVWE W) ZEITHEETH D, WL OO H 5 WVITRE 2 F B VW TEE S
NHZTENRBLNE LRV, 2O OFEBEPMMUERE AN ORI A R EMT 5 & T
7200

1.2.4. OSPAR %49

OSPAR 55801, ALB R PEHEDHFEER B R D 72D DS (Convention for the protection
of the Marine Environment of the North-East Atlantic5l) T, 1998 2%z L7=, [+ v
k7 7] (Sintra Statement) | 52/, 7"/L K LD > b T T 1998 A B S 4172 OSPAR
B ER B2 (environmental ministers meeting) CTH I 7-FHTH Y . EEHE S
0 10 #[EE EU RBA LTS, ZOv > T FEHOH T, EHEBEIEY O %
2020 FFE TIC B ZE DT 5 Z L 2MEFER b D L4 % (shall ensure) & STV 5,

ZDOFEAKTIL OSPAR 7—# (2017 FFFRFD) C. FHOPEHEF DA I TV 5, 2016
FLIATOFETIE, OSPAR ZE 2317 L7z [Summary of Radioactivity in Food and the
Environment in the UK (2004-2016)] 33(Z, 2004~2016 DB T D IRAKFEREY

51 OSPAR 1992, CONVENTION FOR THE PROTECTION OF THE MARINE ENVIRONMENT OF
THE NORTH-EAST ATLANTIC1, https://www.ospar.org/site/assets/files/1169/ospar_convention.pdf
52 Sintra Statement, https://www.ospar.org/site/assets/files/36552/98_sintra_statement_english.pdf

53 Summary of Radioactivity in Food and the Environment in the UK (2004-2016)
httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/841
494/Summary_of_radioactivity_in_food_and_the_environment_2004_to_2016.pdf
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BHIC LD RARAOEEFMBERD RINTND, 77 2BV TIX [French
Implementation Report of PARCOM Recommendation 91/4 on radioactive discharges |
MZIE, T - T — 7R DUWEE IS S DB EME I L ARFOBA (Z 7Y —
(Goury) Diffili) ~DOEFDHREFHHOFE RN RS TND,
OSPAR #4911 m#E A (21% BAT OFHIZOWTRERH 5,

54 “French Implementation Report of PARCOM Recommendation 91/4 on radioactive discharges”,
https!//www.ospar.org/documents?v=40984
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2. FEEICBT 2 AREIE REFMFER CEREEOEH FIEICET 2 #MFAE
2.1, EEOHEHY - BB BT 2 K

SR VESE OBREE OBLHNT 1993 R EE (RAS93) . 1995 fEERFiTL, 2016 4
Bt dr ol B (EPR16: The Environmental Permitting (England and Wales) Regulations
2016) 572 ENH 5, EPR16 I Environmental Permitting Regulations 2010 (EPR10) %
MELTHEIESNTEY A7 T R U x— )L XD RIEECHEEICHEH S D BREE
TP ONESF R Z E D TV D, BREOGEIZET 2 FHEL 5D #lfi14 /& FHEFE VI
Lo TR CEIAMEZ F/MET 2 HIETO BAEOFEEL, Hfl 4 /o sEH Ik T 53
ANT T T 4 AEHET 2L O ICHERT 2 2 & EREEZ BTS2 LRl a L
LTEDLN TS, £72Z? EPR16 X EU OLLFD 15 OFEFIZE SN TN S,

1. Council Directive 87/217/EEC on the prevention and reduction of environmental
pollution by asbestos

2. Council Directive 96/29/Euratom laying down basic safety standards for the
protection of the health of workers and the general public against the dangers
arising from ionising radiation

3. Directive 2006/66/EC of the European Parliament and of the Council on batteries
and accumulators and waste batteries and accumulators

4. Directive 2000/53/EC of the European Parliament and of the Council on end-of-
life vehicles

5. Directive 2012/27/EU of the European Parliament and of the Council on energy
efficiency

6. Directive 2006/118/EC of the European Parliament and of the Council on the
protection of groundwater against pollution and deterioration

7. Council Directive 2003/122/Euratom on the control of high activity sealed
radioactive sources and orphan sources

8. Directive 2010/75/EU of the European Parliament and of the Council on industrial
emissions (integrated pollution prevention and control)

9. Council Directive 1999/31/EC on the landfill of waste read with Council Decision
2003/33/EC establishing criteria and procedures for the acceptance of waste at
landfills pursuant to Article 16 of, and Annex II to, Directive 1999/31/EC

10. Directive 2006/21/EC of the European Parliament and of the Council on the
management of waste from extractive industries

11. European Parliament and Council Directive 94/63/EC on the control of volatile

5 EPR16: The Environmental Permitting (England and Wales) Regulations 2016,
httpsi//www.legislation.gov.uk/uksi/2016/1154/contents/made
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organic compound (VOC) emissions resulting from the storage of petrol and its
distribution from terminals to service stations

12. Directive 2009/126/EC of the European Parliament and of the Council on Stage II
petrol vapour recovery during refuelling of motor vehicles at service stations

13. Directive 2008/98/EC of the European Parliament and of the Council on waste

14. Directive 2000/60/EC of the European Parliament and of the Council establishing
a framework for Community action in the field of water policy

15. Directive 2012/19/EU of the European Parliament and of the Council on waste

electrical and electronic equipment (WEEE)

EPR16 O iEr) A # > A%, [Environmental permitting: Core guidance For the

Environmental Permitting (England and Wales) Regulations 2016 (SI 2016 No 1154)] 56
(2020 42E43T) 23V, EPR A XL AT T =7 H A FTTRTAR SN TN D,

1995 EEREEIE D £ 72 HAYZ K3 2 72 | U PEYE B (RSR: radioactive substances
regulation) 2NEH HNTEY . EPR16 OWIEIZLEV, 2021 4 12 HIC®IEN T,
RSR D EARW 2 Tt & CTFIELIRR LTcRkAx R T A X 2 TR YEME IS T A 2 A

(Radioactive substances regulation (RSR) guidance) | 571%, BREZFFA] D 5 B HEWE
Fe OSBRI AR D BHNCRE L7 b O TH D . B Y3 2 SRR ICH 5 EBRER
FEASkr Uy B O3 A 5 15 M O TE F DO MEBRUICAR D T A 22 A% G- 2 TOTZh, 2021 4
12 A D RSRIEIZEN T A X 2 AD—E 3 AL S 41TV %, Regulatory Guidance Series
RSR 1: Radioactive Substances Regulation — Environmental Principles (2010) (%, RSR
BUHY SR 23T D72 T T B 2 WEIR R 722 ST ORI W D 72 D OFRHERY 22 7 A 2 0 AT FF
AICEAT 22 b 0. BUEMERBNICET 5T X TOREIC OV TEFHMA T S 41T
W23, 2021 4 12 A @ RSR SEICHEWEl S iz, RSRT O —EfIEEL/E Nuclear sites
RSR: environmental permits58 3 {% Non-nuclear RSR: environmental permits59 741 4 >
ANAABIAEN TN D, FBREFOPHBEIZ OV TER/NRIZTHZE2RDDTA X

A . Regulatory Guidance Series RSR 2: The regulation of radioactive substances

56 Environmental permitting: Core guidance For the Environmental Permitting (England and Wales)
Regulations 2016 (SI 2016 No 1154), https://www.gov.uk/government/publications/environmental-
permitting-guidance-core-guidance--2

57 Radioactive substances regulation (RSR) guidance,
https!//www.gov.uk/government/publications/radioactive-substance-regulations-rsr-
guidance#:~text=The%20main%20objectives%200f%20Radioactive,wastes%20are%20managed %20eff
ectively%20to

58 Nuclear sites RSR: environmental permits, https://www.gov.uk/guidance/nuclear-sites-rsr-
environmental-permits

59 Non-nuclear RSR: environmental permits, https://www.gov.uk/guidance/non-nuclear-rsr-
environmental-permits
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activities on nuclear licensed sites (2012) 60T, FIHEH M HSHTEFEIEY DA% /MR
Wz, BREETICHEN S 2 MU BRI O B h i/ NRICEN 2 | fER & L TEL DR/ A~DH
SHEYE Oz B NRIZM A, LV IRWEREE 2B 2 T TREM 2R U, BEiREEZE
WD i 72 v — N R 52 LIk, NEREEZVFET D2 L OB NTX&ETH
HZENRODTND,

RSR BEZF FHHANCEET 2 H A X AD 5 BHHIAR D A X ZZLLFD# Y,

v

<S

\

Radioactive substances regulation (RSR): objective and principles (2021 4= 12 H
1H)

RSR generic developed principles: regulatory assessment (2021 412 H 1 H)
RGN RSR 2: regulation of radioactive substances activities on nuclear licensed
sites (202148 H 1 H, IEEN A ¥ R)

RSR: Principles of optimizationt! (201044 A 1 H) (3 & Cifik)

Discharge of radioactive waste from nuclear sites: setting limits62 (2012 46 H 8
H) (BARRIZFER)

RSR: Management arrangements for nuclear sites (201044 H 1 H)

Integrated management prospectus for nuclear licensed sites (2008 49 A 1 H)
Guidance on the scope of and exemptions from the radioactive substances
legislation in the UK (2018 4-8 A 2 H)

Radioactive substances regulation (RSR) guidance (201149 H 16 H, {EEH A
B A)

How we regulate radiological and civil nuclear safety in the UK (2021 44 H 20
H)

Principles for the assessment of prospective public doses arising from authorised
discharges of radioactive waste to the environment®3 (2012 4= 8 A 24 H) (LIF&IC
E3uy)

60 Regulatory Guidance Series RSR 2: The regulation of radioactive substances activities on nuclear
licensed sites, https://www.gov.uk/government/publications/rgn-rsr-2-regulation-of-radioactive-
substances-activities-on-nuclear-licensed-sites

61 RSR: Principles of optimization, https://www.gov.uk/government/publications/rsr-principles-of-
optimisation

62 Discharge of radioactive waste from nuclear sites: setting limits,
https://www.gov.uk/government/publications/discharge-of-radioactive-waste-from-nuclear-sites-
setting-limits

63 Principles for the assessment of prospective public doses arising from authorised discharges of
radioactive waste to the environment, https://www.gov.uk/government/publications/assessment-of-
prospective-public-doses-from-authorised-discharges
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di‘ (RASg?)) 2016) | setting limits
- 1995 4E IR S % - TR ET A (RSR:

‘ radioactive substances ‘ -
/ : Regulatory Guidance

regulation)
Series RSR 1: Radioactive

Substances Regulation —

Environmental Principles
(2010)

B 2-1  SEEO B E OBREEHSNC B 255 %

2.1.1. JR-F Mg O G BEFEY B B3 2 I BRI E DT O DI A 22 A

RSR HBEEHBANCEE T2 A4 ¥ > 2D 9 5 Environmental Permitting Guidance
Radioactive Substances Regulation For the Environmental Permitting (England and
Wales) Regulations 201064 (2011 4 9 H) ICHEHIZBET D0 A X o ARETH SN T\ 5D,
ZDTA L ZZFPHIC DN T, EEBRETIIHH S GBI B L TARDREIRE

(1.0 mSvly) #HX 722 & ZRGE L2272 59, FHlBRE CRUED b 42 U % mTRErE
D& D FHERE D> B AR NI T 2 e KRB DWW TR E S o & 5 37X Tof
25 0.3 mSvly, UTH—DY A b6 OPEWAD 0.5 mSvly 25 L ide b
RNEFHEN TV D, RERBTHREOLRELZBZ 2V L 2RGEL, AP Ok
HHHE L~ LA EU Council Regulation (EURATOM) 3954/87 TED LA AL~ & i
ZRVWEDICT D LR ENRRDOEN TN D, JeHOREIT TR R BEHEEICE S S #
EIRE, SREFARE LB X 2N & TlEe < PRIBZRBREHEE 1308 £ OHHBEE T 1
EOSHEEMETH D Z L3 ROOEN TN D, FEFIT, AR~OEDREOBLRNDE, 7FA]
SNTIEFR O EO A REMEZ 7T 2 LENH Y | T OFEHEOFMIL, WE, BE, &
OPREROHSI SN A BET D2 MERH L Lt ST D

¥ 7~ Discharge of radioactive waste from nuclear sites: setting limitsé2 ® %A % > A |Z

64 Environmental Permitting Guidance Radioactive Substances Regulation For the Environmental
Permitting (England and Wales) Regulations 2010, Ver.2.0,
httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/695
03/pb13632-ep-guidance-rsr-110909.pdf
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PEH DO HIBRMEOBEIZLLF OFIETIT O D,
D HEEED, WEIERICHE D JeH 2R L, PR 2463 2720 0 BAT OFHfiz1T
Do
2) HEEEIE, A7 v 7 DTHES RIS & MY 1 MREEZRET S
, BEAF ORIRME 2 SET 5
3) FEHOIRRZAM L, LEITIS U THERY A MRFIE, 184 OPEHIR 35 Bk
fil, VULV BIHIE 2 iR ET %,

REEENITH & 1), 2) OFfIE Form guidance: Part RSR-B3: apply for an open
sources and radioactive waste nuclear site permit5 (LI Part RSR-B3), X% Form
guidance EP-RSR: How to apply for an environmental permit _ Part RSR-C3 - Variation

to a bespoke radioactive substances activity permit (nuclear site, open sources and
radioactive waste)s6 HIGEH N AT RE HGEEICEHE I TV 5D,

Part RSR-B3 IZHHOHFEDHAD T A X A TUTONAET HFEICTHETH &0
KDL TWD,

65 Form: Part RSR-B3: apply for an open sources and radioactive waste nuclear site permit,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/954
709/Form-EP-RSR-App-for-an-environmental-permit-Part-RSR-B3-Nuclear-site.pdf

66 Form guidance EP-RSR: How to apply for an environmental permit _ Part RSR-C3 - Variation to a
bespoke radioactive substances activity permit (nuclear site, open sources and radioactive waste),
httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/105
7569/Form-guidance-Part-RSR-C3-Nuclear-site-variation.pdf
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67 HPA, 2008, Guidance on the Application of Dose Coefficients for the Embryo, Fetus and Breastfed
Infant in Dose Assessments for Members of the Public,

httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/335
131/RCE-5_dosecoef.pdf
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68 NRPB, 13(2), Generalised Derived Constraints for Radioisotopes of Polonium, Lead, Radium and
Uranium,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/505
803/Documents_of_the_ NRPB_volume_13_number_2.pdf

69 NRPB, 11(2), 1-41. Generalised Derived Constraints for Radioisotopes of Strontium, Ruthenium,
Todine, Caesium, Plutonium, Americium and Curium.
httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/505
794/vol_11_no_2_2000_for_publication.pdf
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70 Radioactivity in food and the environment (RIFE) reports,
httpsi//www.gov.uk/government/publications/radioactivity-in-food-and-the-environment-rife-reports
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& EMMEN 72T & 2 FERE L 727072, HPA 1351 & fe & B Er vl - S8R D 72 8 O]
A 500 - TITHEI D R&E LI L Tnd 25,

IX5 2% (variability) & FHEZEM (uncertainty) DA

JRH) 13 : REREA DAL S 7= R ED 0.02mSvy 282 55813, BREFT
AW EEREITBIT B AMHEME L EHEL2RHNTRETH B,

LFR 13 DEZ T # A AR AVE AN DR E LATHE, BREL P O PERZAE D 2%

Bl ENLETHD, ZNODREND D -OMEDMNEL D, T D500
JFESOE LAEENG EN D, MEFMTFHFEIHEM SN 3T A =2 DM
RORREZ EICMRT 5, 252X 137 NV —T7 N TOMANDHEE ORREDE NS, B

71 NRPB-R211. The radiological impact of routine discharges during 1970 — 1984 and estimated
discharges up to 1989 from the UK civil nuclear power programme.(1988)

72 NRPB-R312. Radiological impact of routine discharges from UK civil nuclear sites in the mid
1990s. (1999)
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B COBEBOBITOER R ENGAET D, EH 02X L RERMEIZ OV T,
TRAS D HEH & & HIRME O i, B8R S 72 B A e & /e 2 G R RE O B2
B L2 FDHRETHD,

ZOELOEFLARMEEREOLE 2 — 0 HIIE, BREFMBICHEY) 2 LV OEE X
MEASNTNWDEVWIMEEZSEDLZETHD, KA 7TIT LN > T, @R E
FEAT 2SR B BREE 28 2 5 ATREE MK 725 £ 9 H A ICER Db TV D Z & B fE
BT LM, BEREENMDR TRV L EDART 2 E LD, 1THOE L RHEE
PEDO L E 2 — RN MBI/ 5 O%, HEICHEE SN REMEA OB ED 0.02 mSvly
EEZD%A T iBlRNEZ R 5 2R TORTH 5.

FED HALL T A X A THIE S 45 # i K O 3T 0D 168 FH 0 PH 2% 03 4 5% 0 A
HUABDR 21, 2-2ICFLDLNTNS,

M. (b OBIME (0.02mSvly) 1 X, 4% A XL ATUTOLIICE LD LN TN,
My (Tolerability) & U A 7Kk & PHFEIC B3 DA EB I L 0 SN ZEDOIEEIN S
BOFERICEPDPDLLT IV RATICM A b 722 BRE, BFAGECEET S0 Y X
7 LB LTY 27 NEHATE | IS ZITANLILD FTIRVBFFEINTEBY s o
LAMFHETEEF75I2 L > T BSO & LT, BHSMI WD A DB O BB RO BRI B 52
LA 0.02mSvly LEDTWD, £z, BURITBEITEBEZEM DY O bicBI L <.
B S FIRME 2 A L Z OBIfEIX 0.02m Sy IZRRE L7z B, Z O FRMEIEMEO#RE
EBILLDIEBROTHRIY AT OTFRL~VEFRIETH D,

Z D1%%>, ICRP Publication 103 (2007 F&07E) OWMANICET 285 % £ Lo 7-HiE
T2 Tl HHUR A I ERTOBE ALy fiik DR EHEFEIC IV TIE, 0.15 mSvly Z#8 2
RUVMEWBREWHREZ BT & TH D Lt TV 5,

73 HSE (1992). The Tolerability of Risk from Nuclear Power Stations.
https://www.onr.org.uk/documents/tolerability.pdf

74 HSE (2001). Reducing Risks, Protecting People. HSE’s Decision-Making Process. HSE Books.
75 Safety Assessment Principles for Nuclear Facilities(2006),
https!//www.onr.org.uk/saps/saps2006.pdf
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- BE/BEORERE N DHEE
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CIRBRIOBEET. ROBSETIA 29uSv/y
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2.1.3. MBI OB BT D R HE F

212 DI A F 2 ZTHONT, HIE O BESRFARIE OFEM AR ARG FICAR I AT
%o RSA93 DOSIEBEIEN DIA LIy O ELTER S D FHE 3 LTV D RS
#C, Initial radiological assessment methodology tool — part 1 user guide’ (VL IRAT1) .
Initial radiological assessment methodology tool —part 2 methods and input data
Science Report™ (LLKE IRAT2) 783 %5, IRAT1 1%, WIEIDFE A FEhid 5 72 DI MBI T
— %, THOEMNFECEHT2HA XA, ROZL OFGIZEHET L TWD, IRAT2 1%
O HEBETEY) DBRBE~ DI DWW T, b M ROB AW~ O BURR & O RGO 72 D J7 ik
MEORAT Ly Ry— Rl &N Tk, 4 >0 s TV A4 100 FEEOKRE, 750
VT ARNT =T 41 OPIEIREEITR$ 2 BALKH B2 72 0 oftE (DPUR) £R5K
EHETHEOOT—FEy FOF LD, 4 OOFRENBEINTND,

F 72 IRATT \ZIT S EBETEY OB 2 57 7T 3 2 BRICAE ) & 41 2 JEEBRBET O ff S Al —
2 AR (K2-5) SITHY ., el S X2 PRI EFEHIZ OV T, B 72

76 Initial radiological assessment tool 2:part 1 user guide,
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/111
2651/Initial_radiological_assessment_tool_2_-_part_1_user_guide.pdf

77 Initial radiological assessment tool 2: part 2 methods and input data
httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/111
2652/Initial_radiological_assessment_tool_2_-_part_2_methods_and_input_data.pdf
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7 7' —F (Staged approach) ®—8g& L CIRAT2 L, 1 BEfEH DA U —=>7
PR & 2 BERE H ORSEGEHE 21T 5 2 &R FRE S TWn D,

D OBELET TV R O EFHMIT T VI oW T, HERET IS EDT T VA H#
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IRAT2 (21X PC-CREAM % M7= Bl D SR BREEAT 5 1 OB 3 FLH S T b,
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FEE DR S BT D OPER - HEKIE, #H S 5155 KO RSR1 UV RSR2 1210,
2.1.2 IZFHE L7z RSR OF A X AZHSE | Hl SRR, FAZE ORI X - CTHik
ORI AZJE LT T FUHBITRE AR E S 415 ARETCTITMEARTEKF DY A X7 = v
BY A + (LAF. SZB) ([ZOWTORHHIBRIZOWTEERT 5,

8 PC-CREAM Radiological Impact Assessment Software, https://www.ukhsa-
protectionservices.org.uk/pccream
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2.2.1. A X7z BYA FOWE

YA X7 P A MIACBINFEDOY 7 4 — 27 OH A X7 = )LITRR] ’{i% LTW5, SZB
P A NI 1988 FITHEX IR E D . 1995 FITHBAFM L, 2035 FFIZITHEELK TTHT
ETH D, MUEEEEIL 1198 MW C, H[E THE— DIk IF & f;oﬂ\éo @a%%% X EDF
Energy Nuclear Generation ff: (LI, EDF #1:) T, JRWFORETCIX T = AT 4 7
U 24t ToH 5, EDF HHITBAETE ST 5 2035 FOMEHA 20 FIERE L, 2055 FF T
DEFRZRFT LTV D,

2.2.2. YA X7 )V BYA kORI FRAE

SZB YA b OERM MR, 2021 4F 9 AICHEF SN TN D, B ORHHIRIEIZLL T o
#2-3 DY THD,

1995 O EESBAGARE, R0 OXGHRFTHI S 72 RFE 14 OEREEICES & KA
~DfRFE 14 FRPEH EFRIT 600 GBq IZF%E STV e, Z D% 2007 4£12 RAS93 587 D
RELICEY 7Y T 4y va - o FU—f CURFOEEFIER) N Lz, wEOPEHTE
WICHSE, R 500 GBq 1[5 & i bivle, JEHET —Z O RE LM Thil, £ DK
T EREDS & T &l o7,

BT DB A 27 71 0O JEEARRER T 132 3438 FE T OO HA 2 R I E F R 2 R L TR Y |
fRFE 14 QAT D ATREMEDS & 2 o e D E 7 IEHA TlIakat B4ERH 300~600 GBg @
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7 A NOTRITITIRFE 14 OAERDS, FRIHIFRIE 500 GBq Z# 2 2 AIREMEN & D . 600 GBq
~OF|E BFRHGE SN, ZRUTHENEIZ L O#m L b 5l & B 67,

9 XB3539DH-V007 Decision document , https://consult.environment-
agency.gov.uk/nuclear/consultation-on-the-variation-of-permit-xb3538dh-t/results/xb3539dh-
v007decisiondocumentshortform-finalversion.pdf
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80 Consultation on the variation application for permit XB3539DH to increase the C-14 gaseous
discharge limit at Sizewell B nuclear power station
httpsi//consult.environment-agency.gov.uk/nuclear/consultation-on-the-variation-of-permit-xb3538dh-
t/results/xb3539dh-v007decisiondocumentshortform-finalversion.pdf
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2.3.  HEEDOAROMRERLM O
2.3.1. VA X7 =)L B YA NI D HHHIBRAE & i3l o 355

RSR generic developed principles: regulatory assessment8! (2021 412 A 1 H) (23
-3 % | Radiological protection of people and the environment: generic developed
principle$? (2021 4 12 H) O A X A Tix, BEET ~OBSTEWE O Kk 2 TH)
HY 2R BB RTAT S DU T BURPEBEZE OPEHNT B3 258 L WEF RIS, SUE S 7ZFF AT DBRIC
b M Oe NUSAOETEIC KT DRI ERE 21T 9 2 &8RO b TV D,

FHSUIBETOF ARG TE L T2 HEHE L, FaaE o H ORI TR it 5T
EEML. AB~OHIXMREL, & NUAOEMFE~OMEREEDDLVLENRDH 5, ME
AEAMIE. 2.1 HilcFic# L7 Assessment of prospective public doses from authorised
discharges®3 D A # > A L ONEFHEMEETSIC L o TER SN2 A X U ADE
PRaGlTe T BN B D,

LUFCiE, SZB %A Ol RIE DR EIZ W TREHET D,

2.3.1.1. EPR16 THIE 115 ALUEE

EPR1655 @ Schedule 23 Part4 Section 1 IZ/R 3L TCW A A & WAAEMIT 5 2 5 hHRE
BORBEMEIILLTOHEY TH D,

R HRAE 300 pSvly

B PR S SRUE 500 pSvly

INBEDFRELREE 1000 pSvly

2.3.1.2. A4 X7 =L B )5 OPEH EREIZBE 5 A HGE

EDF #LI3ZEFEEREETICA L 2020 4 7 A 31 HIZ, SZB %A F D OIS PEBEZEY) O HE
H ERMEDZE T OWT, HFEEIT - 7288, JEEBREDTIX 2020 4% 10 A 19 HIZ EDF 4>
HERDEROFEHZ RS, 2021 4 2 A 26 H £ CIZEIZESEEH S Z, SZB 1 MIA
IMEDRWGFTTIEZR WV, FREIC O A Xy =L C (BLF, SZC) %A M THiFR
P OHFEDIZDOD ALY INT 4 T EHiTo Tz, Fhs EVEE ShD L EICEL
NET DT EMPES NI, TOME, KRAGFEFIL 2020448 H 19 A5 10 H 1 HITH
ERETICL > TAE SN, v LT —ra v &iTolz, av AT — a VOO Q&
A X9 T Permitting decisionsé2 DRI R I T 5,

81 RSR generic developed principles: regulatory assessment,
https!//www.gov.uk/government/publications/rsr-generic-developed-principles-regulatory-assessment
82 Radiological protection of people and the environment: generic developed principle,
https!//www.gov.uk/government/publications/rsr-generic-developed-principles-regulatory-
assessment/radiological-protection-of-people-and-the-environment-generic-developed-principles

83 Consultation on the variation application for permit XB3539DH to increase the C-14 gaseous
discharge limit at Sizewell B nuclear power station https://consult.environment-
agency.gov.uk/nuclear/consultation-on-the-variation-of-permit-xb3538dh-t/
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HRRICE D). ZOREMEAOREZ, BREHHRECREIRE & ik 2, RR5HED
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MEDEF LD b/NS S RDATREMDR S 5,
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RINTEMERIBROLA) ORBLEEN TV D, MEFIORSIX EPR16 @ Schedule
23 Part 4 Section 1 {ZHE SNT-LL T ORAE L i L7-,

R RAE 300 pSvly

B PR S SRUE 500 pSvly

FREFHAE 300 uSviy & 9 57212, SZB (H—HR) 76 OlHIzER 3 5 28% D
FREDSEEE S 7z, RIS, 500 pSvly OFIFINC KT 2 D72 912, SZA LN SZB (Mibz
L7z A R) OO LD AROBREDFHL S vz,

REWEN OBEEFHFET 572012 PC-CREAMO08 %/ L, LA TFOREAENDSFE
Sz,

Mt 9% SZA YA NDORAHZ v 7
R&bHIITVEEOER - MR FLIR, BIR
FEHIEE M O 7 TR — MR B A F I 2ER & 205 (B /NEL LR, BRI

BT =2, A—T T =2 E R L TV DREFY OKGEBHNTTHL T v T 4 ¥ Y
LZEHEHMO 10 B OT— 2 BNMER Sz, 207 —Xi%, m=r b ZERHEHOR S
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— X&) STz, Uy T 4 v AEEEHN S OMBRT — 2L, 7+ — 7
FEHUBS O REBED— {72 32— REBETHLDOTH D ERRENT,

W S D T2 OO PR ORI, SZB IZOW T EFE E & o THRIN
LU 72 BEIR D Tt B 10 454y, SZA (22 Tk 2000 4E2 5 2004 4 £ TOHOMRER (B
MIEH ) 122N TN D,

P BV TIE, BURER T 25 km BEINICHIC DL A AEE L TV D B HER ST,
ZHUE 2015 FOEEFAE THHERIN TS 720, HotOFF 0B O E 2/ h Lz
PELFEENTORNZ LICEBEBLETH D, 7272 L, FEROICE RN TFEA SN
AE 2T, — BT — 2 20T Z ORI TCOPIEL 25Hl S 7z,

B R A BT SZB 726 O FHIT X A ARERMIE A IE, 300 pSviy O#EEFIHED 4%
Y95 10.8 uSvly ORRE A T HIEEBREDOFRDORANTH S, [FAEEIC, SZA - SZB 5
DFEZEHIREIC & 2 EE AP O RERE N1, 500 pSvly OFIFED 3%IZHYE T 5
16.6 uSvly Ot E %2\ DIRFEBR OFEDHNTH 5, b FH O @GR, SZA
MOWRFRH Sz U A 137 THY | P IIREZEBATZSETH->Th, KR
14 THBEOKI 1% L ED TR NI SICHENRLETH D,

TRIL BRI BRENOREOBEADZIT OHMELE L O LD TH D, HHEHKIL
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RE L TCWD, ZOrHli 72 DI B CHIE ST - MERIT, filgko Ny 7 7F 00 R ek

59



FHECXBITE RN, Pl CIE— TR, Magnox8+EE B DO#IX B HEET A0
W ERBEZFEHA L TWAZ LICHEENLETH 5,

# 2-4 FFAREETO SZA X SZB 726 OHEH MUERME NI 5 2 D% < fp i 79

DoseluSv per year

Source of exposure Local Resident Local Fisherman's family
Adult Child Infant Foetus Adult Child Infant Foetus
Discharges to Air
Sizewell B
C-14 discharged to air 7.3E-01 2.9E-01 2.8E-01 5.3E-01 2.7TE-02
Co-60 discharged to air 1.7E-03 1.2E-03 1.8E-03 1.2E-03 1.8E-03
H-3 discharged to air 3.0E-02 1.3E-02 1.2E-02 1.9E-02 3.6E-03
1-131 discharged to air 4.5E-03 4.6E-03 1.1E-02 3.0E-03 2.2E-04
Kr-88 discharged to air 2.4E-01 1.7E-01 24E-01 1.7E-01 2.2E-01
Sizewell A
C-14 discharged to air 1.4E-01 4.5E-02 5.5E-02 8.9E-02 7.5E-03
Co-60 discharged to air 1.4E-02 9.7E-03 1.5E-02 1.0E-02 1.3E-02
H-3 discharged to air 3.5E-02 1.0E-02 1.4E-02 2.3E-02 3.6E-03
Discharges to Sea
Sizewell B
H-3 discharged to sea 2.9E-03 1.1E-03 1.1E-03 2.9E-03
Cs-137 discharged to sea 2.8E-01 1.2E-01 1.7E-02 2.2E-02

Other activity discharged to

- 1.8E+00 7.4E-01 1.6E-01 1.7E-01

Sizewell A

H-3 discharged to sea 18E-04 | 7.2E-05 | 6.8E-05 | 1.8E-04
Cs-137 discharged to sea 14E+01 | 58E+00 | 83E-01 | 2.2E+00
Sogge’ activity discharged to 20E-01 | 87E:02 | 22602 | 36E-02
Totals 12 05 0.9 09 16.6 6.7 1.0 24

2.3.1.4. BUBREHEIZEAT 2B

g e ERO/REP/0245/SZB85 (ZRldk S av7- i i & S22 B3 2 & O FEAM
[ZOWTHREBMTON T 1, #IE <RI, EEBTHRI R B <. RO T~ O,
KREA~DOIEH L 72> TOD B, RE~OEHITHEIE S BEOR 2% B E 2L HEE SRS,

WIE D S REEAE > — /L (IRAT2) Z JHWTC, SZB Offit & SZA « SZB DA i Dl
FREIZHB T HAREBEEY ORI MELHEE Uiz, E7o, AIEEEFGY — %2> T
S AATV, b A2 1F 5 Natura 2000 (HAR#) 1 b &2FE LTz,

ZOFER. SZB O ORK KL OMFESDRH I, FFafBREN TR S 856, &N
ENAN~OHEERRENK 35 uSvliy L F 725 Z ENmRENT-, ZOELRERIL, 290k 60
LBV L1834, BT L 13T DWESDOF E | KFE 14 EFMmHTADRKKA~OMIZ LD b
DTHD,

SZA - SZB OBEA P X 2 REAE A OHEEMR L, FFAfBRE Thitt S =%Ha 0K
85 uSvly X0 b/, ZOFERERIT, /UL E 60 LT A 13T O ~Df & K

84 Je[E R T N BE I E IR TS O SZA 0 Magnox 7 2 ZEIIFEIFIEZEF TH Y . Magnox Ltd 2BEIF1EE
I (ROEHE) LTWD,

85 Generation Environment Management Report Assessment of Dose from Increased Discharges of

Carbon-14 from Sizewell B,
httpsi//consult.environment-agency.gov.uk/nuclear/consultation-on-the-variation-of-permit-

xb3538dh-t/supporting_documents/ERO%20REP%200245%20SZB.pdf
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F 14 ORZA~OHETE D,

L%@;ﬁm\:h%@ﬁixﬁU—:yﬁ%?wfﬁ%éhk%?%ﬁﬁﬁwtwm

Kl STV D28, FERIZHFEE OFHm & R CHICTH D,

SZB DJE N TIX, VA4 XU = /LR (Sizewell Marshes Site of Special Scientific
Interest), IVAIT /S UANAN=T 4 v I E—RALEADT LY —LGKFEEFA B,
o R T EERIERIX (SPA) @ 3 ™ Natura 2000 A b ~DEENRTFT Sz, 1D
DY A b Ip DR % DL ~OFRERE PR OFH$ 555 iﬁkbkﬁ%klMﬁh@
MERA 7 V) —= MR Lz, 2O L-ULLLF ThiuL, EHEREIEY O ki
S THAEYLEDARITERERN R ST LiThnetEZ LD,

SZB 726 D RKHF ORI L 2B ALY OFHIRE R TIX, kb EEELZ T 5 NS
DEWFENZ T DRk iX7)—:/7ﬁET%éthm@ﬂG%T%otoH%
SZB 76 DUWRHRA~DOWRIIC & 0 I b B2 2 T DA Z T HMERIT, A7) —=
VIHMETH D 1 uGy/h DK 6% Th o7z,

ARHPHR O R, RbLEELZITLT L RY 72 SPA OB — 7 #&EHRIL 17 pGy/h
ThodZEenbhnoilze, SZA « SZB DEE KT X 2% 5134 14.5 uGy/h TH 5, PR
AR A AT TS E O LI S AR EFEORHEIT 40 uGy/h TH D, o R
U7 A SPAICH KRR 2 5 272002 LW (E S vz,

IRAT WO IEFITRSFRIRREIZ b 30 B3, AW ~OHEERR ERIT R FEE O
fER L —HLTWD

2.3.2. A X7 ) CHA MBI DI ETMmEEA

SZB A N ORABEECIE, RFROMEANORE L OGO S B3 2 BRI 72
FEORBRPHR T E eholzlod, FFRATHEFE HO SZC Y1 FS6IZfT 5 A%
BB, S BIZEEMARNE Z A LTz,
smn1%3%4%m%%bfﬁb2@2@7ﬂ45’%§%ﬁ#i%0@%ﬁ%*%
Btk K ONEER L7254 OBRBERENCE L C, SO ARG T D e A RE L, [
BEZIA2BHETI2H ﬁ OO NRT )y I ar ey VegfELlc, "T Uy ary
NSRRI RACH) 72l 2 N L 2028 SFHIEAICHRE RPN AR SIND TEL > TS (2023
2 H 15 HREES TIFAR IR TR,

2.3.2.1. A X0 =L CHA MIEIT HREAEANDORHE & B EFEAML#E R
2022 4 7 HIZ EDF #h»& s EBRE T IR Shvie SZC D BRETERIAMN B9 2 3CF
(Radioactive Substances Regulation (RSR) Permit Application Appendix D, Support

86 Sizewell C: environmental permits for a new nuclear power station ,
https!//www.gov.uk/government/consultations/sizewell-c-environmental-permits-for-a-new-nuclear-
power-station
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Document D1 - Human Radiological Impact Assessment (EDF) 87 (LA, SZC-D1) IZ
DWT, LUFICAREREANORFE FIEKR D, HEFHIFEROMEL £ & DTz,

2.3.2.1.1. FRFEAVE A OFE & HREFTAMG O

[1] SZC ¥+ MZBITHEMEANOREIZY 720, SZC 6 ORI - Wikt E (v
— A K —2A) L LT, EHIRME (Proposed limits (Bqgly)) % £,

PERHIRRE X, AN Z MR L ECEREICIRE S, SZC TIRECFRMOE 7
J—iKA >k C (LLF, HPC, 2011 4 10 AICBH%AEEE (DCO) #£H) LR THiEIc
Lo THUEMRESN TN D,

[ 2] PC-CREAM 08 DR& « MHEILECE 7 /L 248,

WARBEFEIE, VA R 2254 3.5 km OWEOHLE B L, [AKFEFEYILE S 70 m
D 2 OOHERFE DB, WBENEEUX DORIS £ =2 —/L, KE¥E#H L PLUME &Y
FARMLAND & ¥ = —/V%& v CRE,

[ 3] ZEEBRET OWE OFERE Y — /L IRAT % T, i 5 RIS BT 2 26,

IRAT 1%, <K« ROty — b Z LMD B E IS+ 28 & (DPUR) Z4
WERBNCE R T 5 Y —b ((RE) T, WL - AMBHIE < BEA AFH L7 E LT, 1
o BRI, BN . IR (~175%) . /MR (~10 %) . A DR EZFEf, DPUR 1L,
RAFROZME (AT —V 1) &, AT —Y 1 T 20 uSvly 82 2 HAITITBEN R8T A —
AEBELIZE (A7—V2) O 220 HWTIMT 5,

[4] REMEANDB (CRP) ZRIE,

i 5 HIRR AL 2> H AR E D@ < R DN — P &RET D, ML LT, WFERIH T, fdr
O & D OHERE > b OAMRPUT < 23T DIBTOFIE, REMH TIIILE )
S OIEBPE < & AR ORI L 5 NERRRIE < 2> & bl 8 DR L BE ST,

[ 5] CRP D¢ i mk A

CEFAS (Centre for Environment Fisheries and Aquaculture Science, J<[EERET - I
3 - BRI ¥ —) 12X % Sizewell Habits Survey Report D E BT — 4% &V — A ¥
—AL%FIH L, PC-CREAM 08 ® DORIS K& TF ASSESSOR £ ¥ = — /L% FWTHRIRHE
PLUME, FARMLAND, GRANIS, RESUS, ASSESSOR & ¥ = — /L% HW CRUEPEHIT

87 Radioactive Substances Regulation (RSR) Permit Application Appendix D, Support Document D1 -
Human Radiological Impact Assessment (EDF) | https:/consult.environment-agency.gov.uk/psc/ip16-
4ur-nnb-generation-company-szc-ltd-
hb3091dj/supporting_documents/SZC%20RSR%20Appendix%20D%20%20D1%20Human%20Radiolog
ical%20Impact%20Assessment.pdf
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TR DB A& T, SZC 76 OEHEHGH b BIE,

[6] BMEFHEORIRND, HEATORIED 5 B ORADPMRERMEA LRE L, FRERH,
[ 5] OFpEFAmR R & ARRAIEAN THE S5 0GB E 2 26 D T & 2 3,
SZC 7> b DY BT D AREAE A OFREIL, 13 pSvly &7z,

2.3.2.1.2. RFEHENDOFFE & EiEAm
1L ERCHISRE O A OF R E
a) MEFEO T 7o —F
SZC i F EERREZ 35 1T D BRBE HH ~ D SRR O HgEHE T RE 5 8 A DR 2 R Tl L
T,

b) HE (VY —AHX—L)
SZC 76 DRZEHIRfE (Proposed limits (Bqly)) %V A k76 O HEZREOPEH & &

LTW5d,

# 2-5 SZC M O* SZB fitiiix OO 4 IRARHE H & 86

SZC SZB
Radionuclide Proposed limits (Bq/y) Expected best Annual discharge Annual discharges
performance (Bq/y) limits (Bq/y) (Bq/y) (based ona 3
year average)

Ag-110m 1.12E+09 7.51E+07

C-14 1.90E+11 4.60E+10

Co-58 4,07E+09 2.73E+08

Co-60 6.00E+09 3.95E+08

Cr-51 1.18E+08 7.91E+06

Cs-134 1.10E+09 7.38E+07 1.30E+11 4.50E+09
Cs-137 1.90E+09 1.10E+08 2.00E+10 7.82E+08

H-3 2.00E+14 1.04E+14 8.00E+13 2.39E+13
-131 9.83E+07 6.59E+06

Mn-54 5.31E+08 3.56E+07

Ni-63 1.89E+09 1.27E+08

Sh-124 9.63E+08 6.46E+07

Sh-125 1.60E+09 1.07E+08

Te-123m 5.11E+08 3.43E+07

) SZB TIE MY F UL, BT A 13T KOZDMOBREIZOWTHAIENTEY . TOMOEMEITE YA 184 £ L

TR s %,
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# 2-6 SZC MO SZB jfitigk DA A AHEH & 86

Radionuclide SZcC SZB
Proposed limits (Bq/y) Expected best An?u?I discharge (::/nyl;a(::):iss::aorfTB
performance (Bq/y) limits (Bq/y) year average)t

Ar-41 1.31E+12 4.64E+10 3.00E+13 2.94E+12
C-14 1.40E+12 7.00E+11 5.00E+11 2.33E+11
Co-58 1.09E+07 7.24E+05

Co-60 1.28E+07 8.54E+05 1.00E+08 7.67E+06
Cs-134 9.98E+06 6.65E+05

Cs-137 8.95E+06 5.96E+05

H-3 6.00E+12 1.00E+12 3.00E+12 6.73E+11
-131 4.00E+08 5.00E+07 5.00E+08 1.30E+07
1-133 7.74E+07 5.16E+06

Kr-85 6.26E+12 2.22E+11

Xe-131m 1.35E+11 4.80E+09

Xe-133 2.84E+13 1.01E+12

Xe-135 8.92E+12 3.17E+11

MEIOFHALH ., FEMEEf, o NEA DT A—5 2 v K0 BT eRHE 2 F2hE, 60 R AUE

o) YLEkET IV
YEET 1% PC-CREAM 08 # W TRl L T\ 5,

W ORIEBEEDIX. ¥ b2 5K 3.56km DA DOHUEH B )

PC-CREAM 08 ® DORIS £ = —/LZ W T, IWIRFETEY h O I L TR O ke 1 72
FEHNC X DR EE (MK, HEREY) . VEPEAEAR) (SR AR L ERENE T LES T
D,

AT 2 v 8 — R A v M, SZC A R BIEIZ - T 4km, WO ERRIC
B->T bkm (Fit 10km) TR . +3IZIRE SAVTKE L BET 2 HEfEM L L TET
MeEEhTnd,

ST 7R = /8= B A ME K0 RE it = o 8— |k Ak (PC-CREAM N

HeMErE PSS 7 7 4/ hOHIka Y X— K A2 b)) NIZEENRTEY, ar/X—hKkA 2k
BICoK & FlEHERI 2 0 0 BLY 35,
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& 2-7 WEEPRBNT A — X 86

North Sea South West

Parameter Local compartment compartment
Volume (m?3) 4,00E+08 4.50E+11

Depth (m) 1.00E+01 3.10E+01
Coastline length (m) 1.00E+04 -
Volumetric exchange rate (m?3/y) 1.10E+10 -
Suspended sediment load (t/m?3) 8.00E-05 6.00E-06
Sedimentation Rate (t/m2/y) 1.00E-04 1.00E-04
Sediment density (t/m3) 2.60E+00 2.60E+00
Diffusion rate (m?/y) 3.15E-02 3.15E-02

RAEPEFWIL, 70 m & D 2 DOPEREED B HH,

KRS

PC-CREAM 08 ¢ PLUME &8 FARMLAND 3= —/L& HWT, BEERE KO
BT OB OILE, LA, FEPET LI TND,

PC-CREAM 08 @ GRANIS } ' RESUS £ = — /LINOHAILE RS ILAE LTk
SIHPERZFRIC K DM SR & . FRlE U 72 O PERZFE ORI L D N E DGR S 41 5

#* 2-8 KREIEH - hAEF /T A —4 86

Parameter Value
Physical stack height (m) 70
Height of tallest building affecting stack releases (m) 60
Effective stack height (m) 20

Meteorological data

Site specific (Sizewell C centred windrose)

Roughness length (m)*

0.3

Deposition velocity (m/s)

e 5.00E-03 (tritium)

* 0 (noble gases and C-14)
e  1.00E-02 (iodine)

e  1.00E-03 (particulates)

Washout coefficient (1/s)

1.00E-04 (excluding gases, which were set to
0E+00, but including tritium)

Deposition rates (GRANIS, FARMLAND and RESUS)
(Ba/m?/s)

1

Soil model (GRANIS)

Default generic wet soil

Food transfer factors (FARMLAND)

Refer to Appendix C.2
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d) S

REHE AN DA (Candidates for the Representative Person : CRP) D ZERh#R &I,
ICRP #5122 7= PC-CREAM 08 N ASSESSOR E vV a— /L& HWTEHEIND,
B A OREFTORAEEEOET M ST BALPEH H 72 0 O R E (PLUME,
FARMLAND, DORIS €Y =2—/Lv D)7 7 A v) 78 ASSESSOR (27 v 7' rm— REi,
Zihvé 2015 £ CEFAS 12 & % Sizewell Habits Survey Reports8 (2015 4= CEFAS #fi4r)
KO BEEHH R #R (NRPB) 125 % NRPB-W4189/) o5 55 BIET — & LilAaBb
w5 Z & TR 5,

FERWIELS BT, ANT—Z OFEMIZOWTIL, Fi< By v a iz TR &N 5D,

* 2-9 FEHREFH/ AT A—% (ASSESSOR AY))

Parameter Value

Output times (y) 60

Number of gaseous release stacks 2

Bearing of 2™ stack relative to the reference stack (°) 0

Distance between stacks (m) 230

Effective stack height (m) 20

Met data Site specific (Sizewell C centred windrose)
Age groups Adult, child (10 y) and infant (1 y)

Local compartment (fishing family)
Regional compartment (houseboat occupant
Receptor location (aqueous discharges) & wildfowler)

1.04 km (farm residential location)
552 m, (farm livestock grazing location)
330 m (Sizewell B worker —working hours
only)

Receptor location (gaseous discharges)* These distances are from the south stack.

Described in the ensuing sections under the

CRP habits and exposure pathways relevant headings.
Roughness length (m) 0.3
WIEl DR S FEAT

a) Al FIE

F P REBRET OPE OB EFAM Y — /L IRAT Z VT, iS50 HREREN 2 T 5.
IRAT /&, RERIRFARBZR E v — h T8 B AU &3 2 # & (DPUR)
ZERTERICE RS 2 Y — (ESEEE) T, WESIE RE LAMTHIT SR B 2 &5

88 CEFAS Sizewell Habits Survey Report(2016),
https!//www.cefas.co.uk/publications/environment/sizewell2015.pdf

89 Smith KR and Jones AL (2003). Generalised habit data for radiological assessments. Chilton,
NRPB-W41.

66



L7zfEé LT, 7% (IR, hY W) S (~15%) . IR (~10 %) . BRADFRED
P S AL 5.

WEOREFHIZI AT —2 1 L AT —V 20 20EMEIN5D, 27— 1 OFETIX
BREEHICEET 27 7 40 FORGE (BRSO IZ OV TIE 30 md/s, K&K~
@ﬁwwm:owfiﬁhmm)%ﬁﬁb AT — 2 OFHMBTIL, X HEENLERE

1327212, YA MNEAG DI RT A —2 21T 5,

b) Bl NT A —5
TR R AZKIRA~ O IAPEHICER LT, CRP IZBEIOFIE TH v | B L &
%@EW&U@ DHEFEYNZTEAE LT O PERZ TR ) b DA RIT < 2% 1) 5 L ES N D,
KP~OZEPEH DO5E ., CRP 1%, HlEEHR OFKTHY . [URIRT L — Lok
%ﬁﬁ@ﬁﬁﬂ SR 77— D O I MRS o O CTE RS U T U PERE R 70~ D D 4
T < RO THRES S 7ok B IS Fh 2 BUREWE O HUC L - THHHRIE
Lt fESND,

#* 2-10 EAPEHOBN RS 720 OftE (DPUR)

Radionuclide External DPUR Fish / shellfish DPUR Total DPUR (pSv/y Worst age
(nsv/y per Bg/y) (nsv/y per Ba/y) per Bq/y) group

Ag-110m 1.2E-10 3.9E-09 4.0E-09 Adult
C-14 1.6E-16 4.6E-10 4.6E-10 Offspring
Co-58 5.4E-11 1.5E-11 6.9E-11 Adult
Co-60 2.7E-09 7.5E-11 2.8E-09 Adult
Cr-51 3.7E-13 2.3E-13 6.0E-13 Adult
Cs-134 8.4E-11 4.0E-11 1.2E-10 Adult
Cs-137 1.2E-10 2.8E-11 1.5E-10 Adult
H-3 0.0E+00 8.9E-16 8.9E-16 Offspring
1-131 2.5E-15 2.5E-12 2.5E-12 Adult
Mn-54 2.2E-10 5.0E-12 2.3E-10 Adult
Ni-63 0.0E+00 3.6E-12 3.6E-12 Adult
Other beta/gamma
(Sh-124, Sb-125 & Te- 1.2E-10 2.8E-11 1.5E-10 Adult
123m)
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* 2-11 KUKPEH OB &Y 72 0 OftE (DPUR)

Radionuclide Inhalation DPUR External DPUR (cloud Food DPUR Total DPUR Worst age
(uSv/y per Bq/y) and deposited) (uSv/y per (usv/y per group
(nsv/y per Ba/y) Ba/y) Ba/y)
Ar-41 0.0E+00 3.2E-12 0.0E+00 3.2E-12 Adult
C-14 3.5E-11 6.4E-17 3.3E-11 6.8E-11 Infant
Co-58 3.6E-11 2.7E-10 4.4E-12 3.1E-10 Adult
Co-60 2.2E-10 1.1E-08 5.3E-11 1.2E-08 Adult
Cs-134 1.5E-10 3.6E-09 4.7E-10 4.2E-09 Adult
Cs-137 1.0E-10 6.5E-09 3.8E-10 7.0E-09 Adult
H-3 6.9E-13 0.0E+00 2.7E-13 9.6E-13 Offspring
1-131 3.9E-10 3.8E-11 4.1E-09 4.5E-09 Infant
Kr-85 0.0E+00 1.3E-14 0.0E+00 1.3E-14 Adult
Xe-133 0.0E+00 7.0E-14 0.0E+00 7.0E-14 Adult

AT — 1 OFHliCiE, IRAT OPRSFINZREE T 7 4 /v N OBIRIER/ N T A — X NEHEH
FITHEH S L7,

AT — 2 OFHlCIEL, X0 BRENRBEMEZ FTERICT 5720, SZC IZEA DFM%
ERET D72, IRAT OREEDBREAILEBANT A —Z Z LN FICAER LT,

CWPEPEROR T A—2 s a—J a3 8— kA MZBWT, KRR =349 md/s,

© RRIEB T A—H  H U EE 20 m,

c) FPAmRS

SZC b DR - KK S FERRE

SZC 6 ORI X T I OFERRET, AT —Y 1 L 208K E LT, 2T
AU 870 uSvly & 32 uSvly LEMR E#Ic, WAT — U CiMliS 7o fEx, ROERIC X
NI BN XA TH Y (W7 —2 L HRBRED 84%), T X TORKE THE IR
TofRSE 14 OFEIL BEED T9% % HTe, 2790 b 60 1L, EISMBHIL R E T L
Tl SNT-MEOR 15% & 5Tz,
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# 2-12 SZC b ORI S i OFRFRE (uSvly)

Stage 1 - SZC discharges (30 m/s volumetric Stage 2 - SZC discharges (349 m/s volumetric
exchange rate) exchange rate)
Radionuclides External dose Fish/ shellfish Total dose External dose | Fish/ shellfish Total dose
(nsv/y) dose (uSv/y) (nsv/y) (nsv/y) dose (uSv/y) (nsv/y)
Ag-110m 4.5E-01 1.5E+01 1.5E+01 3.9E-02 1.3E+00 1.3E+00
C-14 1.0E-04 2.9E+02 2.9E+02 8.7E-06 2.5E+01 2.5E+01
Co-58 7.3E-01 2.0E-01 9.4E-01 6.3E-02 1.8E-02 8.1E-02
Co-60 5.4E+01 1.5E+00 5.6E+01 4.6E+00 1.3E-01 4.8E+00
Cr-51 1.5E-04 9.0E-05 2.4E-04 1.3E-05 7.8E-06 2.0E-05
Cs-134 3.1E-01 1.5E-01 4.4E-01 2.6E-02 1.3E-02 3.8E-02
Cs-137 7.6E-01 1.8E-01 9.5E-01 6.5E-02 1.5E-02 8.2E-02
H-3 0.0E+00 5.9E-01 5.9E-01 0.0E+00 5.1E-02 5.1E-02
1-131 8.2E-07 8.2E-04 8.2E-04 7.0E-08 7.0E-05 7.0E-05
Mn-54 3.9e-01 8.9E-03 4.1E-01 3.3E-02 7.6E-04 3.5E-02
Ni-63 0.0E+00 2.3E-02 2.3E-02 0.0E+00 2.0E-03 2.0E-03
Other
beta/gamma* 1.2E+00 2.9e-01 1.5E+00 1.1E-01 2.5E-02 1.3e-01
Total dose 5.8E+01 3.1E+02 3.7E+02 5.0E+00 2.7E+01 3.2E+01

SZC 6 ORIEKIIT R 5 HUB(EROFERMEIT, A7 —T 1 & 2 DFHITENEN
110 puSvly & 19 pSvly LRHE &SNz, AT — 1 OfEIEL, WA & & 0B X
B NI < BRED AT (RIREDOZTN T 48% & 45%) . T X TOMRK CTHE Sz
R 14 O EITRRED 87% % HdT-, AT — 2 OFEIL, & OEERREIC & 2 NERK
< HEDZEAT (84%) ., RFE 14 13T X TOMRKE CTHE S NIZRED 92%% Hb iz,

# 2-13 SZC b OKURFL AL 5 MUl fE ROFERFRE (uSvly)

Stage 1 - SZC discharges (ground release) Stage 2 - SZC discharges (20m release)

Radionuclide Inhalation External Food Total Inhalation External Food Total dose

dose dose (cloud dose dose dose dose (cloud dose (1sSv/y)

(nsv/y) and (usv/y) | (usvly) (nSv/y) and (nSv/y)
deposited) deposited)
(nsv/y) (usv/y)

Ar-41 0.0E+00 4.2E+00 0.0E+00 4.2E+00 0.0E+00 1.7E-01 0.0E+00 1.7E-01
c-14 4.9E+01 9.0E-05 4.6E4+01 9.5E+01 2.0E+00 3.6E-06 1.5E+01 1.7E+01
Co-58 3.9E-04 2.9E-03 4.8E-05 3.4E-03 1.6E-05 1.2E-04 1.6E-05 1.5E-04
Co-60 2.8E-03 1.4E-01 6.8E-04 1.4E-01 1.1E-04 5.6E-03 2.2E-04 6.0E-03
Cs-134 1.5E-03 3.6E-02 4.7E-03 4.2E-02 6.0E-05 1.4E-03 1.5E-03 3.0E-03
Cs-137 9.0E-04 5.8E-02 3.4E-03 6.2E-02 3.6E-05 2.3E-03 1.1E-03 3.5E-03
H-3 4.1E+00 0.0E+00 1.6E+00 5.8E+00 1.7E-01 0.0E+00 5.3E-01 7.0E-01
-131 1.6E-01 1.5E-02 1.6E+00 1.8E+00 6.2E-03 6.1E-04 5.4E-01 5.5E-01
1-133 7.5E-03 5.9E-04 5.6E-03 1.4E-02 3.0E-04 2.4E-05 1.8E-03 2.2E-03
Kr-85 0.0E+00 8.1E-02 0.0E+00 8.1E-02 0.0E+00 3.3E-03 0.0E+00 3.3E-03
Xe-133* 0.0E+00 2.6E+00 0.0E+00 2.6E+00 0.0E+00 1.0E-01 0.0E+00 1.0E-01
Total dose 5.3E+01 7.1E4+00 4.9E+01 1.1E+02 2.1E+00 2.9E-01 1.6E+01 1.9E+01
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1ii.

RO AR 2 AR AVE A DAgAf O 4 [ #t &
a) WAl 5%

BEEBREET CIE, HEERED 20 uSvly B X 25612, MREFHmICAEH S e & B
U7 TEE - RENEA RE T E ARSI L TV D, 20 uSvly AR Y —= T LL
L L, 2z kR 585E2iL,. PC-CREAM 08 @ DORIS K& (Y ASSESSOR £ =—/L & H
W, A MEA OFEMZR SRR 2 E i S v 5,

BHUCB T 2 BRI, 2R MHERICE LT PC-CREAM NOT 7 4 /v h OfE#
MEnge, WAIZBET 2MEREICOWTIEL, MU F U L EBR < BEMEEREIZ DWW TIL PC-
CREAM D7 7 /v F OfEIMEN S 47,

kU F 7 AlZiE,. ICRP Publication 11990 % A 7 M W ARREBREMER Sz, 2D
fiElX., ICRP Publication 119 THIE S #V7c vIAMEN A UTSIEMEAT A DE L Y & &V MVET
oY, A CE2S HPC JEEFT O s ER Ml (RIA) ICBWTHEH SN TV S, S
< O ESRHIT, PC-CREAM OF 7 4 /L METH - 7=,

b) FRFRAVE N DA OB < BB

CRP 1%, — M7t <REEICOWTF = v 7 U R RIURII T2 BB EREAG Y —
X7 7 Nn—7 (NDAWG) HA XA 7 — K 3(2009) &, HA X7z ViR £iE
FHECPE O IR OB R % £ & 7 CEFAS 4 (2010) (ZHESWTHE Sz, §F
flfilx 2015 4F CEFAS Fi&E DB ET — & 2] L THEH I/, CRP 2ZH 4 543X
BN E R ST, IRIRBEEMIZ OV T, ANMEOBI L IRFEEOEIEN S | HETDFH
W, AT ZR— MOEET DA, BFROFEID 3 SOMIE 7 —T 0 BRI
<THMREDORETH D EHEINT,

- JEET D FIK

IO FIEIX, SZC U< DR R Ih - TR 28 3 FEORA, /B RO
THEE S LD, ZHuH® CRP 1L, Hie CEN AN EO FHBIEN IV mn B b
%,

HIOFED A 23—, WOKRBEZB L TEIZISTDHEZZDNLD,

W BRSSO SV U MR AR & B e Moo TR S vz e (R, FBJE. Bk
B, KONEAEREY) OB &2 NEHIE <,

B LS EITEEN D BEMEEREO RIS L5 NEB#IE <,

T OHERE TR Y A E LT R PEEZ R & DA HRIT < (N — 2 HIZFR D S ~D
SEARR L & T~ R OO AR )

90 TCRP Publication 119, 2012, Compendium of Dose Coefficients based on ICRP Publication 60, Ann.
ICRP 41(Suppl.).
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R T SR B DI Y I K DAMBHIT < (N Z R D B~ D%
iR & T o~ R O MR E) (ZhZid, SIR/NRIZ R D20 =080 R ORER 72
BOFARZENLD),

HEARSCU OHEFEY) D ARERNZ L D EBEUCHE Y X IR, ~A TR THD LB %
bND, FRBME~D NS ORKEOFEIL, KRESHO—EE L TEINCER IS,

s N RAR— MTEETBRA

N AR— MIBEFET DAL, SZC 768 8km BN -HEICRE ST AR — b
/8= N Z A ATHIET DA ETE T, T AR — MIFEIZIE SV TN D LD, 53720
DEIE (K 67%) ORFE, FRINTZRO EIEPRL TS EEESD, 20 CRP OFf
L, N AR— IR = R A FRICALE L TWDH 2 & & CRP 23 Z OHidl o
W2 = N A N TERDZANEEFEL T D 2 EZBRW T, RETOZFED A 2
VN=DEELIFFE-BELTNWDHZETH D,

N AR— MIBETDHAZ, ROBREZ L THIE<TEE2615,

MR FBRE T SV U YER I 2 S e, HOT CHIE S UMM (F, FBEE,
WARENY) . K ONEAEAEY)) OFERUZ X 2 NEBHE <,

B LSEITEEN D BEEEOR AT L 2 NER#IE <,

S OHEREWIZI Y JAE N To_—F [ TT o~ SRR D D DI < o

AN AR — hTOREIC L DML GERE NIRRTV D | 5% &S
NIZIeD Bz D),

AN AR — hTOREIZ L D885 < 1X, DORIS N TE T ML S AL IR HEREY K OY
Al S FUTOD RN EK OB BEIREE 2% L CL #F T A # > A LA — |k No.12 (FGR12)
S BRERE (53N T LI TOPIE S KOVGR ENToKR~DKE) ZiH+5 2 &
IZXY, Excel A7 Ly Ro— AL CEHR SN2, A—2 VU » PESHERICE 5T
B %% S #17= Radiological Toolbox ¥ 7 h w7 =7 (NN—T 3 > 3.0.0) »"oEEGIT
FGR12 OEMESRIIL, V7 b7 = TIZHAIAEIN TS ICRP Publication 60 @ Ji%
SHUMBEREZ#H L CTEIES N, U 70U A TOEEMN R ANT AR — MNEEH LS
DOFET OB < 2 BET 2 HEEBREET ORI SN T, A— R OIEKRIZ L 5 E Z BT
L=, % 0.75 2NEH Sz,

- BF S ORER
BB ORI, SZC 75 8 km [IZE T DR F O MR T & 2 BONR DA A

Y N—ziFT, Z0 CRP OFH#IE, N AR— FOEEZFOEML LT BT LHLERD
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NTEY ., EREWNE, Y AR— b TOREELEER Tl SRR TH 5, 20 CRP
T, RORBEEN LTI T2 EERBND,

MEEBREL I S T ORI PER R 2 S e, MDT O S oot (F, W,
WREN, K ONEAREY)) ORI &2 WEHIE <,

P LSS ITE EN D BEAHERREOW A L 2 NERHIE <,

I OHEREYNZ I JA E N T2 —F 77 o~ BEERR D D D AT

155 ST SRR Tl 2 U 7o RFRIC L 2 MBI <

AN AR— N OJEER LRI, HEERHTIW I 2 S L AN I X AR ET
DORIS W TET /AL S TR HERE Y 3 M e i sk | - HERE 5 2 L 488 L, FGR12 (KXY
ICRP Publication 60 @ HiH#pNE RS 2 L CHIIE) OIFY SN2 HHIC T D&%
BEBFREREICERT 2 Sk THHE SN, BRIE. MO 0 Oy
(75%) TIHY SN HEHEROMEREY O FIC#T- DV | 550 ORFEIXENLEZ T > T
HEMEINT, U TI/WTHICET DR AT AR — NEEH KOS OHIE < IZB
T 5 BEEBREET OFEIC S S M ER S A A LT, BE~OSNBREICKT H U4 A b
U DT OWTIRGET LTz, ~N—ZBRIREHTRT 5 KARIZ L 2 EHUIBE S TR0,

c) HIET—#
AIEEBICRD T — XTI 0@y

F 2-14 W OFEORMIBIT — %

Parameter Adult Child Infant
Fraction of seafood caught in the local compartment 1 1 1
Fraction of seafood caught in the regional compartment 0 0 0
Fish ingestion rates (kg/y) (97.5t" percentile) 39 17.5 1.95
Crustaceans ingestion rates (kg/y) (97.5th percentile) 12.1 1.7 0.605
Molluscs ingestion rates (kg/y) (mean) 3.2 0.8 0.16
Sea plants ingestion rates (kg/y) (mean) 0.6 0 0
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£ 215 AU AR— L OJEER L BRBOMMO BRYIERT — ¥

Parameter Value
Fraction of seafood caught in the local compartment 0
Fraction of seafood caught in the regional compartment 1
Fish ingestion rates (kg/y) (97.5'™" percentile) 39
Crustaceans ingestion rates (kg/y) (97.5th percentile) 12.1
Molluscs ingestion rates (kg/y) (mean) 3.2
Sea plants ingestion rates (kg/y) (mean) 0.6

# 216 BRSO HIEE) N OVEF OWRRIC L 2L 23t HT 537 A —~

Parameter Adult Child Infant
Occupancy on heach (h/y) (97.5% percentile) for external exposure 2960 331 94
Time spent near the sea (h/y) for sea spray inhalation and external

exposure (97.5t percentile) 2627 98 36
Handling of fishing equipment (h/y) (97.5t" percentile) 2113 18* 18*
Fraction of time spent in local compartment 1

Fraction of time spent in regional compartment 0

Inhalation rates (m3/h) 1.69 1.12 0.35
Distance from the sea (m) for sea spray dose 10 50 50
Shoreline attenuation factor 0.5

d) 5L B
SZC 226 DRI X 2#E< DERBE

F 2-17 SZC 75 QWKL I 2 1EH O I D4 [ F2 0k & (uSvly)

External
External beta External gamma
External (fishing gamma (fishing Sea spray
Crustaceans Fish Molluscs | Sea plant |beta (beach)| equipment) (beach) | equipment) | inhalation Total
Adult 2.1E+00 6.8E+00 5.7E-01 5.4E-02 1.1E-03 3.0E-03 5.8E-01 8.3E-03 2.2E-05 1.0E+01
Child 4.2E-01 4.2E+00 2.0E-01 0.0E+00 1.3E-04 2.5E-05 6.5E-02 7.1E-05 2.9E-06 4.9E+00
Infant 3.0E-01 9.4E-01 8.0E-02 0.0E+00 3.6E-05 2.5E-05 1.9E-02 7.1E-05 8.4E-07 1.3E+00
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# 2-18  SZC b DRI K D7 AR — h DR & B 5 OFR OER E 08 &
(uSvly)
External
exposure
during
External External Houseboat
beta gamma Sea spray occupancy/
Crustaceans Fish Molluscs Sea plant (beach) (beach) inhalation wildfowling Total
Houseboat
2.9E-02 9.1E-02 7.6E-03 7.2E-04 5.1E-06 3.2E-03 1.1E-07 1.9E-03 1.3E-01
Dweller
ildfowler 2.9E-02 9.1E-02 7.6E-03 7.2E-04 5.1E-06 3.2E-03 6.1E-08 3.0E-04 1.3E-01

iv.  SZB KO SZC b OIRIRBESEY & & ot THE L7471 < OFERE
19  SZB KON SZC 7> 5 ORI K 2 ki 0 52 i o A= T 50 #j B (uSvly)

¥ 2-

External | External beta External External
beta (fishing gamma |gamma (fishing| Sea spray
Crustaceans Fish Molluscs |Sea plant| (beach) equipment) (beach) equipment) | inhalation Total
Adult 2.2E+00 7.6E+00 5.9E-01 6.0E-02 8.3E-03 5.5E-03 1.6E+00 2.3E-02 3.2E-05 1.2E+01
Child 4.3E-01 4.5E+00 2.0E-01 0.0E+00 9.3E-04 4.7E-05 1.8E-01 2.0E-04 4.1E-06 5.3E+00
Infant 3.0E-01 9.8E-01 8.1E-02 0.0E+00 | 2.6E-04 4.7E-05 5.1E-02 2.0E-04 1.2E-06 1.4E+00
o R - N N - -
# 2-20  SZB KU SZC b DEIKIIIHIZ & 2T 2R — + DJREH & B RBOHATDOE
el g L
[ F22h iR B (uSvly)
External Exposure
External External During Houseboat
beta gamma Sea spray occupancy/
Crustaceans Fish Molluscs |Sea plant| (beach) (beach) inhalation wildfowling Total
Houseboat
2.9E-02 1.0E-01| 7.8E-03 7.9E-04 3.0E-05 6.6E-03 1.6E-07 3.5E-03 1.5E-01
Dweller
ildfowler 2.9E-02 1.0E-01| 7.8E-03 7.9E-04 3.0E-05 6.6E-03 8.8E-08 5.4E-04 1.4E-01

SZC H & DR HL T FR D 4 [ &
- YRR OZHEIC BT DA OFEE : 10 pSvly
« N AR— NEEEORE : 0.13 pSvly

- B OB OFRE ¢ 0.13 uSvly

SZB KON SZC 7> & ORI H I AR 5 4=k &
- AT OZHEIC BT DA DR R : 12 pSvly
c N AR— NEEEORE : 0.15 pSvly

- BRSO FEI DR E : 0.14 uSvly
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v, RUIRHHNCER B ARERAIE A O ORI E
a) WAl 5%

PC-CREAM 08 ® PLUME, FARMLAND, GRANIS, RESUS. ASSESSOR £ =—
W T, KRB D CRP OF RIS ENFHRE S vz, sHMIZEAr PR ISk LT3
Jiti L7z,

EIEFHEREFRIC % LT, PC-CREAM (ZBWCF 7 4 /L b TRRE S 758 N E RO SR
Bl &Sz, PC-CREAM OF 7 4 /L s O ASRERREIL, RFE L I UELRLS 2ok
W STz, RFEL I VHRIT, FRENRIKE cRRTHD LES NI, KFE 14, 2
7% 131, 2 7 # 133 OW AR ELREIEL. ICRP Publication 1199 7 & Bufg S iz, AMEbik
%5, PC-CREAM ®OF 7 4 /v MEXNHW LT,

b) FRFRAVE N O OIE < BB

CRP /%X, NDAWG A # A /—h 3ITRE SN T D EET 2803 <R & . 2010
- CEFAS AED L ¥ a —|ZHESWTRE &z, #HfiiE 2015 4+ CEFAS A& DB 1ET —
HaH L CEHENTZ, CRP 2EE T 2 MET 20 & A Shi,

MW OEF T, BRWEREFERIEO D, SZC 1L OKAKIEH®ICK b S5 ST
HEHRORETH D EEBEZ DN, BFRICNA T, BT 5 SZB BT O NI @#E
1%, SZC KRN O B TR & 72 S5 aTREM ARG S vz, B o
IFREZEWIE L RSN AT, SZB 97Ei#E 1% CRP Miit s bR Sz,

- BB ORI
B OFEIL, SZC OPERE 2B 1 km OEGFTICETFEIE DR, /NNE, IR TR X
N5, ZOHTE, SZC 76 OXUKKIN D545\ F 5 ATREMED & 2 e b W E ST &
L CHRIE STz, A MEIZO MO BREEREICEIT 2fEIC L 0 | BifE, UTFRRIIC,
FVIEWGFTICEREZ#A D Z LI AR TH DL, ZOFRBEDRANA =X, BT 51+
MR 2 2L, /N ESIRITES ClE SRR A T S ABE SN D, ZOFKEIL, BE
IS TRk S U= R BERPSE, IRZE, FRVEPERUE 2> B 550 m B 7o BUBH R Hl 2 F5
WCEEZ BRI SICHRT 28R M2 HE T 5 S ESh D,
B OFEIT, WOBKEN L THIE<T5EE2x6N15,
SRR TV — D O G MAZFE ORI X 2 NEIE < . RO R I HERS
U 72 R AR O R~ D BRI L D NER#E IR <,
kU T LD R EWIL,
REANT I ST BOSPEREFE N LA U, & 2 CHAEE S VAR MIZER
VA F T FPERERE OB K D INERBRIE <,
SRR T = DO —Z 7 o~ R D & O < L L REA~D
R\ IR AT HERE U 7o U MR R 20> & 04N <
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#® 221 BEGOFRBEORWERT —%

Parameter Adult Child Infant
Faction of food produced locally 1 1 1
Cow milk (kg/y) 240* 240* 320*
Green vegetables (kg/y) 88.3 16.3 11.8
Cow meat (kg/y) 19.2 15.7* 4.3
Sheep meat (kg/y) 7.2 2.88 0.86
Root vegetables (kg/y) 167.7* 30.2 16.3*
Fruit (kg/y) 36.9 12.5 3.1

¥97.5 8—t X A NLOEBRER (ENTEE)

# 2-22 BEPOFELEL SIB OIEEE OET — 4

Parameter Adult Child Infant SZB worker
Time at location (h/y) 8620 8620 8620 6620
Fraction of time spent indoors 0.75 0.8 0.9 0.9
Cloud gamma location factor 0.2 0.2 0.2 0.2
Deposited gamma location factor 0.1 0.1 0.1 0.1
Cloud beta location factor 1.0 1.0 1.0 1.0
Deposited beta location factor 1.0 1.0 1.0 1.0
Inhalation location factor 1.0 1.0 1.0 1.0
Inhalation rates at home (m3/h) 111 0.63 0.21 0.91
Inhalation rates at work (Sizewell B worker only) (m3/h) - - - 1.5
Time spent by worker at the Sizewell B station (h/y) - - - 2000
Fraction of time spent outdoors by Sizewell B worker - - - 0.5
Distance of Sizewell B worker from Sizewell C stack (m) - - - 330

o) FEH L B
« SZC 26 DR HHIC X 280X DERRE
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# 2-23 SZC 7 b DKURKNC X 2 BB OFNR & SZB OVE¥E DR F22h#k & (uSvly)

External | External
Beta/ Beta/
gamma gamma Green Root

Inhalation | (Plume) | (Ground) | Resuspension ICow meatiCow milk| Fruit |vegetables |vegetables|Sheep meat| Total

Adult 1.3E-01 2.0E-02 1.7€-03 3.5E-06 3.56-01 | 1.6E+00 | 2.2E-01 | 5.3E-01 1.0E+00 1.3E-01 4.0E+00
Child 9.9E-02 1.8E-02 1.5E-03 4.8E-06 4.0E-01 | 2.2E+00 | 1.0E-01 1.4E-01 2.56-01 7.3E-02 3.3E+00
Infant 6.8E-02 1.4E-02 1.0E-03 5.4E-06 2.2E-01 | 6.0E+00 | 5.2E-02 | 2.0E-01 2.7E-01 4.4E-02 6.9E+00
Sizewell B

Worker 2.0E-01 3.9E-02 2.9E-03 5.8E-06 3.5E-01 | 1.6E+00 | 2.2E-01 5.3E-01 1.0E+00 1.3E-01 4.1E+00

# 2-24 SZB KONSZC 76 DKM X B BSOS L SZB OIE¥ B OERM ER

=,
#(uSvly)
Beta/ Beta/
gamma | gamma Green
Inhalation | (Plume) | (Ground) | Resuspension |[Cow meat] Cow milk Fruit veg. |Rootveg.[Sheep meat] Total
IAdult 1.8E-01 1.5E-01 8.9E-03 8.1E-06 4.8E-01 2.2E+00 3.1E-01 | 7.3E-01 | 1.4E+00 1.8E-01 5.6E+00
Child 1.4E-01 1.4E-01 7.6E-03 1.1E-05 5.4E-01 3.1E+00 1.4E-01 | 1.9E-01 | 3.4E-01 1.0E-01 4,7E+00
Infant 9.5E-02 1.1E-01 5.2E-03 1.2E-05 3.0E-01 8.6E+00 7.2E-02 | 2.8E-01 | 3.7E-01 6.0E-02 9.8E+00
Sizewell B
orker 2.8E-01 3.1E-01 1.5E-02 1.3E-05 4.8E-01 2.2E+00 3.1E-01 | 7.3E-01 | 1.4E+00 1.8E-01 5.9E+00

vi.  ARERAVIE A O O BEHHERHRC X DRI E
A 77 5

SZC JRFIFREED D KU S D BRI, BROMERNIZ K-> THEHRL 5 5,

SZC 76 OEHZEBESZ, BGoM g et EirEE (HHK) &K OHHE L~V EEREY
(ILW) HhfifyEfisg (HHD (2R & < ERT D, Bt o BRE S IR BUR#R2RKK
WL TF SNTZRERE L TOAIA Vv A U DLDBELEEIND,

YOS OB EZ L LT 0.5 uSv/h 23, EHHIE < IC X DM EZ T 5 BHRYT Y
— A =L LTINS, ZOMEX, FRFERE (1000 uSvly) TO#HIEZ < 2% 2000
IRefH] D1 H DO T B T H AT D & ) BB RUEICEDNT WD, RO, Z 0D
FERIZ, HHK MO HHI O4ME) S 1 m OWEEECH 5 L RE S D, EBICIT, HimE
PRI LTeh3 > T TS BRICEITATRER IR VX< | DJFRIZEFEST 20N H Y | BREFRITE
IR 212 2 FRIS ATREER & 5,

REREAN DR DOLKIT < BB

2010 4 CEFAS & D L B2 —, KU EEREE - £ - BATHEE (DEFRA) @ MAGIC
AVBTIT 4T vy 7Y — )L TR SN HBRE#RN S | IS EIEZ B8 LS R
ELT, AROFTROBEEBAREEIITDEE261D 3 AOFEAPFEE S L,
ZhHO CRPIE, YA b IcfELHFER, < OHETROBSETH A, KO
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BRI OG5y (50%) % B4k Cits -9 itk o> SZB BT O I BE Th -~ 72,

<
P EES
L. < > N VA= =N
K 2-25 EHEHHBRE AT A 2w A D OB E
CRP
Dog Walker Sizewell B worker Adult local Child local Infant local
(adult) (adult) resident resident resident
Direct dose 2.0E-02 2.4E-03 1.1E-03 9.9E-04 6.7E-04
Dose from HHI )
Skyshine dose 1.7E-05 1.6E-04 7.8E-05 6.7E-05 4.6E-05
(ksv/y)
[Total dose 2.0E-02 2.6E-03 1.2E-03 1.1E-03 7.1E-04
Direct dose 2.1E-03 3.7E+00 1.7E-03 1.5E-03 1.0E-03
Dose from HHK )
Skyshine dose 1.5E-05 1.7E-03 1.2E-04 1.0E-04 6.9E-05
(ksv/y)
[Total dose 2.1E-03 3.7E+00 1.8E-03 1.6E-03 1.1E-03

# 226 ABATvA N 2HIEIMUT25E OEBEMHEBRE ATA 2 v A 0D OKHKE

=,
=%
CRP
Dog Walker Sizewell B Adult local Child local Infant local
(adult) worker (adult) resident resident resident
Direct dose 2.0E-02 2.4E-03 1.1E-03 9.9E-04 6.7E-04
Dose from HHI Skyshine dose 1.7E-03 1.6E-02 7.8E-03 6.7E-03 4.6E-03
(usv/y)
Total dose 2.2E-02 1.9E-02 8.9E-03 7.7E-03 5.2E-03
Direct dose 2.1E-03 3.7E+00 1.7E-03 1.5E-03 1.0E-03
Dose from HHK "¢, hine dose 1.5E-03 1.7E-01 1.2E-02 1.0E-02 6.9E-03
(nSv/y)
Total dose 3.6E-03 3.8E+00 1.4E-02 1.2E-02 7.9E-03
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vil.  RERAYE A OF M E

RFEMOBA &3, EFNTE Y BOREEZ I LIEEAZREBT 2BAZIET, (REW
EAN O EIL, SZC 7D OEHEHGHRIC L 280X < 7210 The < IR R ORI o i 7
WCEET 2, TR TCORET WIS BRENDOMELZEFFT I LTk TR IS,
Z OffEIE, 300 uSvly OREESHIEDORIGR & 725, SZB KN SZC H b OWRIK K OV A ik
(7272 L, EEAEER ) OBAPEHIC X 2 REEA~OFREIL, 500 pSvly O
A MREFHAE & i S,

REOBEAASNOBEEZRET D720, 200 F U ANEF I, 728, SIBIEER~
O EFHiE, HOTOFEERE LRICTH L EMES NI, TR EEfSNRh o7,

WO CRP (EETOZEE) b, B CollE S vz adh 2 L 2514 CIHE
L. A bOEIZEAR, A MES O EOBEEHEH &L,

KB D CRP (%) 13, Moo Tl L7- MM E2 FHNRE & THE L, 1 b
L OREDSEEFBEASE, HtOE—FTL 7 UV x=— 3 VO 218 29,

PC-CREAM 08 ® 6 2D E Y = —/L (DORIS, PLUME, FARMLAND, GRANIS, RESUS,
ASSESSOR) Z 3~ T L. KKK S OBREFEMIZS 6 S/ CRP O4FERBR
B S, AR EALPE RIS LT S AL, AR TR R SRR PR EHIBRIC
A=V 7S, TT RN E AR T DT OIZIEEICKRIES 1172 Excel A7 Ly
R — MRMER S,

vili.  ARFEHIEA O & P < REES
a) WEIK « UKW DBEFEMIC & b S5 AR O F %

HEFERR S
WELEBRBE IS ST i MR R A G e, T CRE S =M dE (Fa, HEdE, Wik
B, e O &5 NFIHIE <,
WLSEITEEND B ORI X D2NEHKIES (MY F U L0 ERINZ &
i),
D DHERENZ I A ENTe—F T o~ BERED B DAERIT <
S MR TG e S TR O B BT & B4 <

Hi bR
SR 7 NV — D DO BSHERFRDO WA (b F 7 LD RERINZ & Te) (2 & 2D NI
<V KO EITHERS U 7 IO PERZ R OO R~ D PRI IC K D REEIE <,
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KRS O UTe EHUTARE S 7 B &I HR Y IA E 7 U PERZRE OB U K
D NEBBIE <,

SR TNV — 2D B -y BRSO < RO IZHERE L 720 D DI BRIT
<O

b) AR - KRG OBEFMIZ S b SN D REDFENE

Z®D CRP I, BREFERROEIBEZFROREDRAN, /NR KOFLN LD A 23— THERL
SNDHN, Hot oz CRe A4 2 L, S EE LA REE TEIRT 5 LIEL T\ 5,
PE < BRESIE, TRIR & RUR DT DBEFEM M HIEL LIZIfifiOFE L R L Th o7z, Hiox
DHEE SN L EOBEFEFKITHE RV A U E2FL) ZBILTND,
BREOWN SE~OBENL, HPC %4 MIOWTHN LTRSSz, ZORE, L
SEORMNT L DMEDN, MOLEORKEID R Ed 1 HHES, IZEAEDEE,
HHEWZ LR E Tz, HIEA~OIRERCR M A~DOEY AR | O LS XX HlE~D
BATOMD A =X 2, EVRWHREE R D720, 2R EIEBE I TH RN,

ix. HET—X#
a) BYEHEL
F£ 227 WKL ORIEE I X 280X < ZRIFFIZSZ T DI OF RO EBYEIT — %

Parameter Adult ’ Child | Infant
Marine Pathways Refer to Table 2-10
Terrestrial Pathways

Fraction of food produced locally 1 1 1
Cow milk (mean ingestion rates) (kg/y) 95 110 130
Green vegetables (mean ingestion rates) (kg/y) 88.3 16.3 11.8
Cow meat (mean ingestion rates) (kg/y) 19.2 12.8 43
Sheep meat (mean ingestion rates) (kg/y) 7.2 2.9 0.86
Root vegetables (mean ingestion rates) (kg/y) 128.4 30.2 12.8
Fruit (mean ingestion rates) (kg/y) 36.9 12.5 3.1
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£ 2-28 AR ORI & 2803 < 2 [ARFICZ T 5 RS OFKIRO BYHERT —~

Parameter Adult | Child | Infant
Terrestrial Pathways Refer to Table 2-19

Marine Pathways

Fraction of seafood caught in the local compartment 1 1 1
Fraction of seafood caught in the regional compartment 0 0 0
Fish ingestion rates (kg/y) (mean ingestion rates) 23.46 14 7.4
Crustaceans ingestion rates (kg/y) (mean ingestion rates) 10.4 1.4 0.52
Molluscs ingestion rates (kg/y) (mean ingestion rates) 3.2 0.8 0.16
Sea plants ingestion rates (kg/y) (mean ingestion rates) 0.6 0.0 0.0

b) JE{EEE
F* 2-29 RN LR ORI & 2813 < 2 RS20 SO FED G ET —#

Parameter Adult Child | Infant
Marine Pathways Refer to Table 2-12
Terrestrial Pathways

Time at home (h/y) 5660 8289 8526
Fraction of time spent indoors 0.75 0.8 09
Cloud gamma location factor 0.2 0.2 0.2
Deposited gamma location factor 0.1 0.1 0.1
Cloud beta location factor 1.0 1.0 1.0
Deposited beta location factor 1.0 1.0 1.0
Inhalation location factor 1.0 1.0 1.0
Inhalation rates at home (m3/h) 0.9 0.63 0.21
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£ 2-30 AR OKIRBIHIC K 2803 < 2 [ARFICZ T 5 RS OFIROEET —#

Parameter Adult Child | Infant
Terrestrial Pathways

Time spent at home (h/y) 7919 8453 8620
Fraction of time spent indoors 0.75 0.8 0.9
Inhalation rates at home 1.07 0.63 0.21

Marine Pathways

Occupancy on beach (h/y) (97.5™ percentile rates) for
recreational activities 847 313 76

Time spent near the sea (h/y) for sea spray inhalation and

external exposure 847 313 76
Handling of fishing equipment (h/y) 0 0 0
Fraction of time spent in local compartment 1 1 1
Fraction of time spent in regional compartment 0 0 0
Inhalation rates on the beach (m?3/h) 1.5 1.12 0.35

X. AR L oBER
a) IR « AR T DBEZEMIC & b SN IRT O FROHIE < 12 K DRI E

BT D ZIROERFRE LK 2-31 D@D T, SZC 2L OPH T FEmOBEITRA D 13
uSvly Th o7,

# 2-31 SZC 6 OWIE « KUK H DOFEFEMIZ S 6 ST HEETOFEOIE I K D4

2 (uSvly)
Marine Pathways Terrestrial Pathways Total
Adult 10 3.1 13
Child 4.9 2.1 7.0
Infant 1.3 3.3 4.6

7 2-32 SZB KON SZC B ORIK « KUK T OBEIEMIC X 5 ST ifBT O F RO IE <
12 & D AEMBRE(uSv/y)

Marine Pathways Terrestrial Pathways Total
Adult 12 5.0 17
Child 5.3 3.0 8.3
Infant 14 4.7 6.1
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b) IR « KAKW ST OFEFEMIC S b SN BB OFKEOWIE T L A EMRE
# 2-33 SZC 6 OWIE « KUK H DOFEFEMIZ S 6 SN EGOFEOMIZ I L D4

2 (uSvly)
Terrestrial Pathways Marine Pathways Total
Adult 4.1 6.7 11
Child 3.3 4.0 7.3
Infant 6.9 3.9 11

3 2-34 SZB KON SZC B ORIK « KUK T DBEFEMIC S 5 ST BGOF RO L
12 & AR E(uSv/y)

Terrestrial Pathways Marine Pathways Total
Adult 5.9 7.6 13
Child 4.8 4.3 9.1
Infant 9.9 4.1 14

o) RFRAIME A ORI &
BRIRICBE 4 5 MR B HREIC X 9~ 2 #R EFEAT

BN T TR CRIE D & D IR OPEIE < BRIRIT T T, BRERHMIC S . BRI AUfE
(DFE V| SZC 75 DISHMEREFY OFEROBI & SZC 76 DR ROEHEIT 2 HA L
HfE) LT ANEND D, WMEOHKHIC X DERET OB A~OPIE NHAET
HRpEIE, BRI EE & ORICITE i,

TR KA S BRI < L ] O SZC 2> B D EHEHE R~ DOPEIE <12 K D K&,
HETOF RO AN T 13 uSvly Tholz, T, EEHERRE R T2 BT, #5034
TEDBRFEETHY ROBHEZ L TWDLERELTEBY, WMAOFA Mo OHRENE EIN
T, L7edo> T, ZOEMNIRKRHFEA L RS D, 2oL, BEOHIRIZ T
5 EH R TH 5 300 uSvly & . PHE 78 2009 4E(28H LWREA DR Io skt L CIRE L
FREFHME CH D 150 pSvly (GERFEHEIZ L > Tl 25) Ofi T LV & KIEIZA 7w,
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# 2-35 SZCITLDMREMBEA GEMFEEDORA A v 73—) OFEMBRE(Sv/y) & BRIEH

HAB D LLfE
Future exposures
Historical % of relevant
Terrestrial Marine Direct Total e TR
exposures constraint/limit
Pathways Pathways Radiation
Dose (source
( . n/a 10 3.1 0.025 13 4.4%
constraint)

YA MTEET DMER RIS 5 MR &R

TA XD =P A B D DFROBESEREED O NBA TS, T7205 SZB KT
SZC o Ot A E et (7272 L, B ZER) 13, ¥ b O ERAE & ik
BI-DIZFHET 2 ER H 5, WEDHINIC X 2T OSHERFE~OIE AT

LHpEIL, A N OBERHIE L OEITITE e,

SZB & Y SZC 75 ORIR « KR & A W 1= BEFEW > b OREIEA~O R (HHE
HA#RZBRLS) 1E, 17 uSvly Th D, Tk, BEET 28R EFFOU A MMk S8
HIETdH 5 500 uSvly £ 0 & KIEIZ/HE W,

# 2-36 SZCIZLAREMMBA GEIFEORRN) OFRFIFREWSVY) & A N O EH

HAB D LLfE
Future exposures
Historical % of relevant
Terrestrial Marine Direct Total - —r
exposures constraint/limit
Pathways Pathways Radiation
Dose (site
. n/a
constraint) 12 5.0 n/a 17 3.4%

NHRDOBRERE T 2R EOFHE

FEOBEIH A X 2 TiE, BB SN TODHIED S O ED R HIZ X DREAE A~
OB, KON ZE R ONER ORI X D8, & OV BEXE G oot o0 B3~ 5 85 & D
EEE R A S L. R E % 1 mSviy O ERE & BT 20 ERH D Lk T\ 5,

RFEOMEN ORI EIL, SZA, SZB, K OZDOfMOfEsk» 6 0 EOHt (Far/—v
Vo, 7 74— REREOMOF T S HEH b O EMEF 5425 Te) . SZB K}
SZC 735 DYFRDOYEH, 725N SZB & SZC 25 DfF RO EHEME 2K L CHE S
Do BT A X v 2%, MEOHPHIZ L 28 EIX, RIFE k@G ETREI N DR E
O TR 2T OFE RN O BETE 5 2 L 285 LT\ 5, RIFE ARG E 0121%, JlEH
2O EBERIFF TR A S OREKAE NI D TR 28 &M O AR RN S E
NTCW5, BIEES TR ATRE/2 f#T D 4 > RIFE k4 E (RIFE 20, 21, 22, K OY
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23) THWE SN, VA X7 2 L OREHEA~OBREIL, Hh RE T<5~6 uSvly O#iilH
Tholz (EEBHREZRS), WERE (T 2R— FOBRAEIIADOHEEITER T 5)
[ZOWTIE, <5~10uSvly TH V. EHEHEHRIC OV T 20 uSvly Th - 7=, i IEE
MCThHDHZEEMERT D0, b EREOEEIX 6 uSvly, WEEREEOSEA1E 10 uSvly @
e EDS, WmEOHEH NS4 L D SZC @ﬁjﬁé’ﬂﬂﬁl}\«@ ARRE O ESR L LTRSS
7o L7zo T, MEEFEOREZN LIZimEOKHIZ XL AR EIL. 16 uSv/y ThsHER
REND, SZB & SZC A bH - REHERREIL, VA X7 = H A MBI 2 HEOEH
FE (20 uSvly) & LTHEE TE 5 LES -, Zhx SZC M Hatf Sz EEiE (&
HA Vv A UG EET) L0 BIXDINITRE,

REEN GRETOZIRORLN) ORBREIZIE, & ORI 2 LIcdEDKID 16
uSvly & £ 5, SZB & SZC 76 DRI - KB DBEFEW 2 G O - U &2 b ORI

17 uSvly, SZB & SZC /b DEEHUHIT 20 pSvly TH 5,

F 2-37 SZCIZEHREMMEN QRENFIEDRLA A > /3—) OFMHEWSVY) D E & o

Future exposures

Historical % of relevant
. Terrestrial Marine Direct Total
discharges

Pathways Pathways Radiation

constraint/limit

Total Dose* 16 12 5.0 20 53 5.3%

SZC 6 DR R OVZ B O#IE < 12 L A REHFEADOBREDOHRE LT, HROEBH
I & DRI, RN ORI O 5 TRECHI T o 72, RIS OREN 2R A2 K
BL L. SZC 25D HHITEE S BED 76%. SZB KN SZC 7226 DR HITE S HED T1%%
57,
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F 2-38  SZC 7> DK R VXKL O#%1E < 12 Xk A AE A OFf & (uSvly)

Doses from Gaseous Doses from Aqueous discharges
Inhalation &
resuspe External Ingestion Total Inhalation External Ingestion Total Total % contribution

Ar-d1 0.0E+00 3.0E-02 0.0E+00 3.0E-02 N/A N/A N/A N/A 3.0E-02 0.2%
c1a 3.3E-01 3.56-06 2.5E+00 2.9E+00 6.0E-07 2.8E-03 9.5E+00 9.5E+00 1.2E+01 92.8%
Co-58 7.1E-06 1.26-05 2.26-06 2.1E05 8.0E-09 6.4E-03 23603 27603 8.76-03 0.1%
Co-60 5.2E:05 5.86-04 1.6E-05 6.56-04 8.4E-08 5.5E-01 1.8E-02 5.7601 5.76-01 43%
Cs-134 2.76-05 1.56-04 6.8E-04 25604 1.1E-08 6.7E-03 6.56-03 13602 1.4E02 0.1%
Cs-137 (Ba-137m, gaseous only)* 1.7€-05 24804 4.8E-04 7.4E-04 1.4E-08 2.3E-02 8.0E-03 3.1E-02 3.2E-02 0.2%
H-3 6.6E-02 0.0E+00 7.56-02 1.4€-01 2.1E-05 0.0E+00 1.8E-02 1.8E-02 1.6E-01 1.2%
1-131 (Xe-131m)* 3.2E-03 13604 2.4E-02 27602 5.36-10 5.1E-08 1.0E-04 1.0E-04 2.7€6-02 0.2%
1-133 (Xe-133m, Xe-133)* 1.26-04 6.1E-06 6.4E-05 2.0E-04 N/A N/A N/A N/A 2.0E-04 0.0%
Kr-85 0.0E+00 1.1E-03 0.0E400 1.1E-03 N/A N/A N/A N/A 1.1€-03 0.0%
Xe-131m 0.0E+00 3.1E05 0.0E400 3.1E05 N/A N/A N/A N/A 3.1E-05 0.0%
Xe-133 0.0E+00 2.4E02 0.0E+00 2.4E02 N/A N/A N/A N/A 2.4E-02 0.2%
Xe-135 (Cs-135)* 3.2612 4.6E-02 1.0E-10 4.6E-02 N/A N/A N/A N/A 4.6E-02 0.3%
Ag-110m N/A N/A N/A N/A 1.3E-08 1.8E-03 2.9€-02 3.1E-02 3.1E-02 0.2%
Cr51 N/A N/A N/A N/A 4.66-12 1.8E-06 9.96-07 2.86-06 2.8E-06 0.0%
Mn-54 N/A N/A N/A N/A 1.1E-09 3.36-03 3.2E-04 3.6€-03 3.6E-03 0.0%
Ni-63 N/A N/A N/A N/A 1.4E-00 0.0E+00 1.6E-04 1.6E-04 1.6E-04 0.0%
Sb-124 N/A N/A N/A N/A 8.2E-09 2.3E-04 2.86-03 3.0E-03 3.0E-03 0.0%
Sb-125 (Te-125m)* N/A N/A N/A N/A 1.3E-08 1.6E-03 3.3E-03 4.96-03 4.9€-03 0.0%
Te-123m (Te-123)* N/A N/A N/A N/A 2.9-09 2.1E-05 3.4E-03 3.4€-03 3.4E-03 0.0%
Total 4.0E-01 1.0£-01 2.6E400 3.1E+00 2.2E05 5.9E-01 9.6E+00 1.0E+01 13E+01 100.0%
% contribution from pathway 3.0% 0.8% 19.8% 23.6% 0.0% 4.5% 71.9% 76.4% 100.0%

ZORITIT, HEMSBREADA v A U DHOD

* RPN RLR O FFREZED & ORI, BUED L OREICTE EN D,

# 2-39 SZB KU SZC b O K ORI O #IE <12 X 2 REFEHIEA

femE (0.025 pSvly) IXEENR0,

DO (uSvly)

Doses from Gaseous Discharges Doses from Aqueous discharges

Inhalation & %
Radionuclide v L ion External Ingestion Total Inhalati External Ingestion Total Total contribution
Ar-41 0.0E+00 7.3E-01 0.0E+00 7.3E-01 N/A N/A N/A N/A 7.3E-01 4.3%
c-14 4.5E-01 4.8E-06 3.4E+00 3.9E+00 6.0E-07 2.8E-03 9.5E+00 9.5E+00 1.3E+01 78.5%
Co-58 7.1E-06 1.2E-05 2.2E-06 2.1E-05 8.0E-09 6.4E-03 2.3E-03 8.7E-03 8.7E-03 0.1%
Co-60 4.6E-04 5.1E-03 1.4E-04 5.8E-03 8.4E-08 5.5E-01 1.8E-02 5.7E-01 5.7E-01 3.4%
Cs-134 2.7E-05 1.5E-04 6.8E-04 8.5E-04 1.3E-06 8.0E-01 7.8E-01 1.6E+00 1.6E+00 9.3%
Cs-137 (Ba-137m, gaseous only)* 1.7E-05 2.4E-04 4.8E-04 7.4E-04 1.6E-07 2.7E-01 9.2E-02 3.6E-01 3.6E-01 2.1%
H-3 9.9E-02 0.0E+00 1.1E-01 2.1E-01 3.0E-05 0.0E+00 2.5E-02 2.5E-02 2.4E-01 1.4%
1-131 (Xe-131m)* 7.2E-03 3.0E-04 5.3E-02 6.1E-02 5.3E-10 5.1E-08 1.0E-04 1.0E-04 6.1E-02 0.4%
1-133 (Xe-133m, Xe-133)* 1.2E-04 6.1E-06 6.4E-05 2.0E-04 N/A N/A N/A N/A 2.0E-04 0.0%
Kr-85 0.0E+00 1.1E-03 0.0E+00 1.1E-03 N/A N/A N/A N/A 1.1E-03 0.0%
Xe-131m 0.0E+00 3.1E-05 0.0E+00 3.1E-05 N/A N/A N/A N/A 3.1E-05 0.0%
Xe-133 0.0E+00 2.4E-02 0.0E+00 2.4E-02 N/A N/A N/A N/A 2.4E-02 0.1%
Xe-135 (Cs-135)* 32612 4.6E-02 1.0E-10 4.6E-02 N/A N/A N/A N/A 4.6E-02 0.3%
Ag-110m N/A N/A N/A N/A 1.3E-08 1.8E-03 2.9E-02 3.1E-02 3.1E-02 0.2%
Cr-51 N/A N/A N/A N/A 4.6E-12 1.8E-06 9.9e-07 2.8E-06 2.8E-06 0.0%
Mn-54 N/A N/A N/A N/A 1.1E-09 3.3E-03 3.2E-04 3.6E-03 3.6E-02 0.0%
Ni-63 N/A N/A N/A N/A 1.4E-09 0.0E+00 1.6E-04 1.6E-04 1.6E-04 0.0%
Sh-124 N/A N/A N/A N/A 8.2E-09 2.3E-04 2.8E-03 3.0E-03 3.0E-03 0.0%
Sh-125 (Te-125m)* N/A N/A N/A N/A 1.3E-08 1.6E-03 3.3E-03 4.9E-03 4.9E-03 0.0%
Te-123m (Te-123)* N/A N/A N/A N/A 2.9E-09 2.1E-05 3.4E-03 3.4E-03 3.4E-03 0.0%
Total 5.6E-01 8.0E-01 3.6E+00 5.0E+00 3.2E-05 1.6E+00 1.0E+01 1.2E+01 1.7E+01 100.0%
% contribution from pathway 3.3% 4.7% 21.2% 29.2% 0.0% 9.6% 61.3% 70.8% 100.0%

* FEINNIC LR O 1R & ORI, BUHED & ORI

86

HFEND,




xI. Z DAt

SZC Tl (I, BRI, FER) . P18 (~1m0) . /DR (~1075%) . AR DR EFEA A
T, 5 (IR, BRI, HER) oW T A2 U —= V5l 217> T\ %, HPA (3
PHE) 13/ OB EIHIZBEIT A H A X v & 671 C, FHHEM AP DWW T IR o<
IZEZBMY A7 IFAPEY A7 L L T/hsnWE LTEY, V232, U233, Ivvy
545, A Ny T UL 90 BERESOBHOEZE 2% 5D 55508, BIR~OHFREZ
BETHUERDHD L LTS, MO DV TR O A g (253 2 B a3
WEITHDHELTEY, BRI T 2 EOIIR LG IR &L STV D 67,
SZC-D1 TiX MU FU L LIRHE 14 BIRITLOBMEOFER @m0, IR & FLITOMED X
7)== T Z4T > T D,

SZCH> B DR R OVRARBEFEIZ X DI & REALBE VO ORI, FERM O FEEHIR
ECIXZNEN1T pSvly &£ 5.6 pSvly L iR Siv7e, IRF14DFHE ST EDIT-99% %
HHTWD, SZC O OIREA~OFEIL, hOFEEOEAEH R BTIC O W TR I
MELVEhoT, UL, ZOMEITHIRE A FOBRERFMETH S 300 uSvly &
500 uSvly @ 6% Al THY . KRB TH L LEx N5, HABROILTOMEIT,
MIFROLILOME L FBRETH Y . VTR L BIEA~OBRE X 0I5 22K,

2.3.2.2. A X7 =)L CHA MBI D ETMFEDFEM
AEITlL SZC D-187 2 I AR OWRIE S M EFM FEORER B2 £ L i,

2.3.2.2.1. BFHE
D-1 X, SZC DEMEPEIZLE D AROMIL < R EDOFM A E R OFEMREREZ E L D72
DThD, dHlilx, BESTELOAZ V—=75HiiE &I, LT XS ITE SN, £
DFRERNDELOOLNTND, AEFETIZ, LLTD S HIERMEEDY OH 5 RFOHAIZD
WTHELZORREE L DT,
REMEANERE (CRP). T70bb, RIAK ORI MERZTE O BR i o ~ Dk Y 72
HBHIZE VAT D, EROFTLY EHREICHIE LI ADORE L 725 HiAL O &
2T D NOFEMBIE S BEZ R~ T,
JEE, BN, R OE~DERIBRE,
BHINA 7 T 9> b DEFERIRE AT A 2% A T & 2 H0E < Mk,
IR, [UR K OGN BB (BB AT A > X A U EETe) I X HREOEA
WOEMBE, Z OHEIL. Taverage member of the critical group) &[RIZETH Y |
N> TR DO TH S,
SR PEAZ R 0O KRR~ DR AT & 2 fr i,
BREL T OB PERERE DA,

87



SZC 75 ORGP DB A2 FAN T 5 72D DT 7 u—F%, NDAWG, #HEBRET. &
WICRP, A > 77 v FAREAR (PHE, BT, HPA) 72 & OE B K OVE O
BEENEET 27 7 —F 2 BB LI b DO TH o7, HEEBREEIT AR L 78 0 Hhi
Y — L (IRAT) (2 & 0 323 FEhE S 41, £V FRRIZR 3l A M E TH D Z L BRI LT,
Z OFHEIE, PR OB R E Y = —/v D PC-CREAM 08 V7 b7 =7 i L CHEliE
STz, EHIPEH OFHEIEL, ESUEEORTILHRET Y v 7 v 27 5 (ADMS) & H\W T3
i Sz, RN, HPC T SN HIRIC K SWTE X S, IRR S =g HIR

TRl S 7z,

KRFBHEE ORF 2B E & U TIE, EFE, BB AT AR — MNEEE s
BRI BT BTz, SZC 75 DIEIKBEIEM ~DIEL BIZ L DHBEMOFIEOK A, /IR, %h
WOFMBREIT, BhET 2MEREOSEH TENZEI 10 uSvly, 4.9 uSvly, 1.3 uSvly &
ooz, TRTOFERE CXE MBI AOER T, A, /NE. AROBEICENER
#167%., 86%. TO%HH LT e, [R3FE 14 1T XECAZRIERFECH 0 | MBI IR ORI
BRED 93% 5 98%IZ%FH- LT\ 5, SZB & SZC 7 H DE AR ~DIE< 1T &
DIREIOFEDO RN, /N DI OFEFBREITZIZ4 12 uSvly, 5.3 uSvly, 1.4 uSvly &
BHINTZ, 22CTh, RHE P EELRHFEZFETH Y | ROBERA EE L HIE < R
ThoTo, SLZC MO DOWIRPEH, KON SZB & SZC #Abyi=itic X DA N AR —
N EEE &R OE R ERIL 0.2 uSvly Kili TH > 7=,

T ARDE~DIEL BOREKIEN & U TUREORBEROMET 2 SZB sk DIF¥(E
WERICF T bivlz, SZC 1D ORUKBEIEM ~DIX T K D2 BEOFREOREA, /NE
SR OFEMBREL, BT 5 LR AT L. £NEi 4.0 pSvly, 3.3 uSvly, 6.9
uSvly Lol ERBEITAAOEIT, A, /NE, FLEOFRIE TE L2 akmfl &
DY 40%., 67%. 8T%IZH G LT\, KFHE 14 13 KEA R BEERECTH Y . BROHE
FRED 89%7 D 94%IZ%F 5 LT\ o, SZBEEB O EIL 4.1 uSvly TH Y . A LR
BB AL T 5, SZB & SZC 16 DBEATIRPEIC & 6 SN RBEDOFIRORA
NRL IR ORI EIX, £ 5.6 uSvly, 4.7uSvly, 9.8 uSvly LHEH S, 22T
HAFLOBRMN EE R TH Y | KFE 14 NEER SRR TH -7, SZB & SZC »»
5 OB AR B OB A YR X 5 SZB fEE B OFRIFEIX 5.9 uSviy LEHR S,

SZC DFEFFREN LI LD EEAHRIC L 2 — i ROEIE X, JRFFEED
BEHCHAA ENTZIERY (BIZIE SZB VR LTZE 91D Ik, T bFnnrbols
HTHDHEHR LTS, LR ->T, SZC 25 OEHEMSRIT, FiZHHNO HHK &
ILW, HHI IR T2HDTh D, £z, TD ORFEMER D & O FGHRIZ B L A 7
A VX AN L DMED BB I NI, MBI < BREFHECIX. ROBURE, HoFEROF
. SZBE¥E D 3 NOREHEAERHH DN EIE ST, SZC 76 OEFEBEFHROIE
\2 X % SZB 1EEEOFEMMBEIT 3.7 uSvly LHEH Sz, MlAEROBREIL, RO E
LTWDADRE (0.022 uSvly) ERERIC, 272 0 EVME (AT 0.0029 uSvly, /N &
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HIBOMEITE HITEYY) EFE SN, ATA Vv A 2L D& TXTD CRP ®
EHHRELID DR b —H/NE D o7, BESHORER., AL %A UHEDN 2 Hi
BEANLCH . BpMiiEsk e B A S D BRI L AR EIRE ) v — L b F—F—
Th ., SZBEEBDOLEOMRMEIL 3.8 uSvly THhDHZ BRI NI,

REOENILT A XY = A FOIFATHEDRBATOFIROLAN & FE Iz, Zofk
RO NL, IR KROREBFEED OIS L SZC 7O OEBEHERA~DIEFEIZLY
13 uSvly OffEZ =2, Z ORI, BUEOKIEOMR &R HRIETH 5 300 pSvly % KiFEiZ
THES>TWS, ¥4~ (725 SZB & SZC) 75 DRERIRIE A OFEIT 17 uSvly T,
YA D OBREMFME (500 uSvly) @ 3.4%Th D, #ME EfFEROEHY % & T REMEAD
FEMRR L 53 uSvly LHEE S, 1 mSv TH D5 fRARDOBMEIRED 5.3% L 725,

SZC 5 DR L VKRB L DR IE~OHIELS EE, A2 REE L REL T
HE L7, SR ESNIBIEA~OREIL 17 uSvly TH Y . SZC 76 DEAHEHMIZ W T
DERBICOVWTHESNEREI VEY, LL, ZOBEIE, EE GRE YA b)) &
BEHHMETH 5 300 pSvly & 500 uSvly D 6% Rl TH Y, EKMETHL EEZOND,

WGE 72 B X DR &SN 2 C, FHIR 2 E & B RIICEH 2 Z &3k bt
W5, SZC IO T AP MERFE ORI & & SN REORMA, /MR, SRR
e BE T A e EREK TR S &, 3.8 uSvly. 3.5 uSvly, 6.9 uSvly & 725,

FRRITAEIL 0BT, A NE L HIEOFERE CENE NI E DK 43%. 64%.
87%% 5T 5H, BERIKITFR SR EOK 98-99%% DT D, kFE 14 1
XEEHIL SRR CH D | REROFHEMRED 99%% DT\ 5,

SZC S S BIZIRAE UTe U AR PERZFE O S FEIC K D R4 B EE B Ok
ML LAl L& 2 A, 0.0034 uSvly LEEHIZREDTHD Z L RNboT-,

PEEBRBIT IR, REAOEA OHEERED 20 uSvly 282 286, MEECHM LE
FRUEICBE T 2 R M EBMORE L2 FElT 2 2 L2 #RELTWD, ofrLic
HAKIYIRE & 3T A— 2 IFZLLF O v,

- HEHW-REHIREIC S L T PRENDRA M7 3 —~< v ADOHEHE,
- AETEEE- YA NEA ORBYELERIIRT D R B EECR,
- B - 50%DHIICEE D FAAASEIZ KT LT 100% 0 Hi 5T O Ak,

RARRT = U AL HPEHTHECDHRATOFIRORKR A, MR, ShORET, Zh
ZA 2.4 uSvly, 1.2uSvly, 0.32uSvly TH D LitRE Iz, Ziuk, TR OREH|RET
SN HGEIC TR SN DMEOR 23-24%IZMHY L, K 4 50 1 ICE TERBILTH
Do THRENDREOMRETHHSNTSLE . BEOFEOMA, /NNE, ShIRoMET, £
ALEA 1.9 uSvly, 1.5 uSvly, 3.2 uSvly LR Sz, ZAuZ, FRIOREHIRIE Tl
HNSATD EFRISNDREDK) 46% 15 48%IC/HY L, MEEZH 250 112K L T

89



W5, A NEADORMEREEZEHT S Z & T, ~ROREBREEZEH L CHESLEZY
ZIERIEOMBEAHETE T H I LN TE D, RIKFEMD 50%D 773 s o> [ 5> & fhs
SNLH%E. ZOBIMERBITEEMIERT 5, &L LT, ARFHECERA Lo dmiE
BUHIC X %5 CRP OERHMETIAIL, AHENTRELTETHY ., CRP OMfELZFH LL
W/ NS DA RIZIT R o TV nE B X Bl b,
AR SN 82 OMEITT ST, T DL O A NI QNS AR ORREBRE X
DA BIAR Y EEMEAT OFESE, T S AR EIIRSFIN R E T H 5 ArRErE D | < . FERE D
PIX BT L 0D b 2 PR Ehi,

Dose to candidates Dose to RP Dose to RP from
for representative from direct short-term

person (CRP) for radiation from discharges from
routine gaseous and Sizewell C Sizewell C

liquid discharges
from Sizewell C

A

h 4

Total dose to

representative
person (RP) from
Sizewell C to
compare with dose
constraint

Dose to RP for
future
discharges from
SZA and SZB

Dose to RP for
historic
discharges from
SZA and SZB

h 4

Total dose to RP for all relevant discharges
from Sizewell site to compare with dose limit

2-6  REMFEADBREF RO X7 » 7 OR[N

91 Environmental Agency 2022 July, Radiological impact assessment for the proposed Sizewell C

nuclear power station

httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/108

6593/Sizewell_C_Independent_Dose_Assessment_Report.pdf
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2.3.2.2.2. g I K DA HHE KR &

® 2:40 BFVRONT A—HEE GEGIRHIC K 5 W < R

HH ETIINT A—H] Nz T—XEf | SZCD-1 TD
=5 P RCk & T
WHTA R DAWG & S:[EEREE T AEE 35 7 7' —F 92982 L H 2.1a)16
FI1E] O PLEBREE T S 0)E O SRR (IRAT) 7677 (2463 & B ¥ L 7= Excel 2.1a)16
i ~_R— 2@ IRAT % H\ T3
Vo A B — R ORI O PR O R i I BRAE . B 7R HEE M, B2 | =V 7REAF | 2.1 )19, 20
I 77 v M E (ERAEDEFHERE) 1365, Table2-1 .
Table2-2
PR —Ax | e — PC-CREAM 08, /"—Y =3 1.5.1.89, 7 —H#X—2A"—Y 3 2.0.0 2.10)35
FIH
ETE R[RET—H SZC YA F® 2003 FD 2012 FETO 10 FRo 1 B ZE0 | =) TEA | 2.1 )37
R R 74 (M 27, & 2-43 ),
PC-CREAM 08% & At 5 Pasquill ZEH 7T 2V —,
SZB Higk s B O 2RI VR DO K ~D %, SZC Dt & —
FECIR T b i &b EE L TV D
TN—bD | (ETNL) B - BERADTE 1713 PC- CREAM TIRHA T & 720 72 0 A 20 ik i s &

92 SEPA / FSA / Environment Agency / HPA / NIEA, Principles for the Assessment of Prospective Public Doses arising from Authorised Discharges of
Radioactive Waste to the Environment, Radioactive Substances Regulation under the Radioactive Substances Act (RSA-93) or under the Environmental
Permitting Regulations (EPR-10).
93 NDAWG, NDAWG (2008). Overview of Guidance on the Assessment of Radiation Doses from Routine Discharges of Radionuclides to the Environment,
National Dose Assessment Working Group (NDAWG) Guidance Note 1.

94 Met Office, RPS pasquill analysis, wind X code — Post code [P16 4UR, spreadsheet.
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HH ETIINT A—H] Nz 7 —XEf | SZCD-1TD
=5 P R T
LA KR OW) ZH O CORHMELAM LTS
HIHEHR AR TR R & # 2-44 B T UTEA | 2.1¢)39
et F 2-44 B T UTEA | 2.1¢)39
Bt R o S F* 2-44 B T UTEA | 2.1¢)39
Bkt | =70 T AT — I 2.1¢)39
PC-CREAM TIHEAE OS2 E 7 Ak Liz b D 7p EEEOFHBZD
HDEMR, TRTCOHEFBROPT—FRETFNRME 2D b OERTT 5
HARE L 72> TN 5%,
EIN e BAME 72 RN VS Pasquill FRUIC KD AR IR Tex& T — % | — i 2.1¢)39
ZHWTWTWD Z LD Pasquill / Smith /Hosker 20 E HEHI S5
iR 1L #* 2-44 B — % 2.1¢)39
T PERREE | BRI R R PERE AR B TR & RN S 2 LA W R DT 5 | — % 2.1 )30
(B i b BfEZPRINCET VLT 5, LD, T IV IS THlE
$1) JFE 7 & BRI S 7= V) OB 2 3 L T B,
TRy Ay aT U MR | R 2-44 5 T~ UTEA | 2.1¢)39
5
HLMEILAE | et B 7 NV —TRIEAERE (R 2-44 B U FU|21039
VNI Ry g
[ A

9B 4TEDE T Y LI TEI-IHHR,

92




HH ETNINT A—F] AFS 7—Z[EA | SZCD-1TH
T—H P R E T
LISt
—f
Tk DLk Deposition rates (Bq/m?/s)) I1Z~A F—72 X< BEICEH I Ns b0 | =V 7EFA | 2.10)39
ThHY ., BRMERECYER - (L FRIBREIC L > Tk T 5, (R 2-44
Z) 96
T T 5L BIRe 72 204 6L VA8 Table C-12  FARMLAND /85 2 — % 00—/ | —i%
FEER ¥ 8 V. PC-CREAM O f#EE 7 /L 25 H ST 2 & HEH
o,
Vx| =YY TET L | PC-CREAM OET VK OVIT A —2 &, —
7 PC-CREAM Tif, =¥V 7L L THEMERICIEE LR
DJRED HIRBIRIZ L H iR E~DOBAT (%) 23l L T\ %, HPA-
RPD-058 Appendix B P.245 |Z1%, F2r 7 — # [T H-5\ 72 transfer factor
MEHENTEY, TRITKFELRWEREE LTRLTND 9%,
+-15 +EEF L GRANIS £ ¥ = —/1® Default generic wet soil — % 2.1¢)39
KFRFHI— | 2 /N—= A R | AN —=h A FDERNT A =T H %R PC-CREAM OF 7 + | —fi% 2.10)31
i T Vk JMEZBEHLTWS, (3% 2-41 1)

PC-CREAM TII A2 RET 5 L BETa /3= A FRRE S
o, 97

9% 4ETDL T Y LI THEI- IR,

M 4BPOET I L TITTEE

GRS
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HH BT NINTG A —H A 7 —4[E% | SZCD-1 TD
= P O T
Local compartment
Compartment
No.127: Sizewell
exchange
‘ Water colurmn Water colurmn
Remoblllsatlon )\2
Sedimentation Upper sediment
)\3 K
Middle sediment
|25
Deep sediment
TERIEAF/NT A—H | & 2-42 B — % Table C-11
ET v B 7 SRl X N 28 | i A3 HEEE (onshore outfall shaft 7> 5 %) 3.5km 2.1b)19
MaE. X 2-8 2M) . CRP 23k ONFIEDOEMATH D Z L b AR
EEZLILD,
HWRWIZET 537 | & 2-41 2R A NEA
2.1¢)33
A =4
BYES | BYE#EHE TV FARMLAND %3 = —/L —
BWEATFNT A —H # 2-45 — i Table C-12
#* 2-45 B
FEWAT/NT A—H | £ 2-46 B — % Table C-13
—
BW~OBATRE — | & 2-4T 2] —f& Table C-14
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HH | R AT A—S] o F—5FE# | SZCD1To
T—% 1 R E T
*
EESDBATIRE— | £ 2-48 B —fK Table C-15
=
FARMLAND £ = — % Table C-16
—/LTORMIIC T | £ 2-49 B
5Dl T A=y
—3
BT < BRE | BRI < BRI ASSESSOR £ ¥ 2 —/LiZ kv LITOREZF L T\ D, —fK 2.1 d)41
Ao — A « B MR ARE DA
- B MR DR Y
« HCHPEZE DN B DAL <
- HY DB DAL <
HIET— X 2015 4= CEFAS Sizewell Habits Survey Report (2015 CEFAS ffi#) | = U 7 2.1 d)41
98 (N NRPB-W419% B, &
A AL # 2-50 2/ < U 74 | Table-2-5
BIEX< A= | CRP Farming Family : #15C D &5 —fx, =V | 2.42)96
wF il — % Sizewell B Worker : Sizewell B {358 7 EH
(KX BRI < R CRP BN FHAMixt5 & 4 20X < R 238 E L TV D, —ix, =V
Farming Family : 7 [EA

98 CEFAS, Radiological Habits Survey: Sizewell, 2015, RL 01/16
99 NRPB, Generalised Habits Data for Radiological Assessments, NRPB-W41
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HH ETIINT A—H] Nz 7 —XEf | SZCD-1TD
=5 P RCk & T
C RRIR T v — DR O SRR O WA K D NEHIE S . RORE A~
ORI & 2 FIZTRRE U7 i AR AR O PRl & PRI <
U F 7LD RERIL (PC-CREAM 08 O A D#EHFAREUL, K
JERIRE N BRI N TND, EHD)
- RE T ST RS RE AN LS L7t MR pE Ok B & dh IR
A FE T ERE R OB RS X D NEHEIE <
BRI = B OR—F B~ SRR £ D IE L RONK
LR T R T HERE L 7= > D D AR IR IE <
Sizewell B Worker : B 72 it # 1Y Farming Family & [Al4f & B
n5
SMNERIE < | ANERIIE < AR EHLR | PC-CREAM D7 7 + /L Mi —fi% 2.4 2)92
#r R FE AT | ARER
(K&=)
WIRHIE < | RSB 14, K HFELIS | PC-CREAM OF 7 + /L ME —fi% 2.4 2)92
BOEGE M| OPNEIE < SRR
(K= RPN
%% 14, 9 75 131, | ICRP Publication 119 — % 2.1 b27. 24
I UK 133 DWAME | RFE 14, S UFE 131, I UHE 133 TN ENAK L oHRIRI VEOK A a)92
RERE EELTHELTWS, b5,
LR ES MR REDFIET — 4 « & 2-57T M = U7 2.1 )43
A, —K& 2.4 b)101
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HH ETIINTG A—H]

AFS

T —HZEA
{8

SZC D-1 T?
R 5 AT

JE(EREfE], ICRP Publication 66100 & NRPB-W4199 @ %72 {58 (5]
ZAT EIEOMER) 24T O RFF OHELEE, &KUY NRPB-W41 T &
NicHlEama A L TEN S OIFENI @ T 5 ASRICHE SN TE &
HEhTna,

W OE IR

Farming Family &X' SZB {E3£8 : & 2-56 &R

CEFAS FEICH RSN TV D SEBIER I N — T OFEHEZ LN & &

Zals

A0 ) —= JFHliZ4T 9 top-two approach (ZX VW EHE LT3, H

RHNZITLL T OFINEE 72 5,

c I RTOREBAT Y —Z @ W EIER (975 A—k o Z A1) TiE

RERELTORMBICEDHFGOREN2OORMIT TV — (FBET
DEEMEHC L > TRRDGE1RHD) & 975 /N—k 2 Z A /LDOFER
FCHERFL, 720 ORMIT TV — % FEEOFHI O 72D O HR
(R

= U7 EE

2.1 d)44
2.4 b)98

BIX<HE | CRP
Al — %
(K%)

LLFD 32D 7 N—T % %E

Fishing Family : SZC WA ORIk Tl 5 FEO A /N, Shlid)s
Y1359

Houseboat Occupant : SZC 7> 5 8km B 7= #EIZAREE S = BIEIC
R—= N A NTIEETDEA

Wildfowler : SZC 7> 5 #) 8km B 71/ DR CTHAZ T DA D —

7 EA

100 JCRP Publication 66, Human Respiratory Tract Model for Radiological Protection, 1994, Ann. ICRP 24 (1-3).
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HOCRE, BB, W, ERE) OB X H5NEIE< (i
ERIUZ L 28003 < 2RI PC-CREAMO08 /T X — X Zffiffl &
» D)

LS ETEZAEN TSR ORI X 2 NI <

- RERHERE T EY JA E AT BURYERZFED & DM (N — & fik% i
D G T, >~ BT D B At &)

AR TG Y SIS E OB 00T X DM IS (N — 2 X
FRIZOW TR~ DO MR &, Vo~ BRI OV TS MR &)
(2T =R DD NZRE L72sh IR - WEOIY o3& %
n5)

Houseboat Occupant :

- WEEBREE IO ST BOR MR 2 B0 GA A TS ST (FfE,
O, WRENY), R THIE SR EOBRUC X 5 NEHIE
<

LS TE A EN TSR ORI X D NER#RIE <

CEHEREMICE D A E TR — X T~ R TR D DN R
5t

ETIWIRT A—H] Nz T—XEf | SZCD-1 TD
: 3 AL EE T
i
CRP BINZEHMixI G & T 5 #IE <RI A o TV D —fit. =V | 2.3b)62
Fishing Family : 7 EAE 2.3 b)65
© WETEBRBE I S VT U R 2 B D JA AU TE MO TN T 2.3b)67
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HH ETNINT A—F] AFS 7—Z[EA | SZCD-1TH
T =4 1 R E T
- BIEM (B EN T AKIZENS TGRS RO BIZEE LT
%) DFMIT L DML
Wildfowler :
- WERREBREE IO ST O AR 2 B0 GA A TSI X (FfE,
BOE, IAEMY, WEE) OIS EAEBIRT 5 LICk DN
kI <
C LS EITE AL NG ERERE O WA K D NEB#RIE <
C MRERHEFEM ICE O A E TR —F I~ U R D B D SR
5
© GG S T HR T ORI & D AT <
Sea Spray DET/V | KLITIIEREN TRV, A7V —=0 7 HE ((HEA) OMICEE | = VU 7 F | A
KON T A—H »HY, A, —
SERBE S | AMB T < BREHRR | PC-CREAM OF 7 /L Mi — 2.3 )59
wr B RE Al | ARE
(k%) Houseboat FGR12 101 |Z 55 < MR EARE (HYHTORIE < KL OVEGKR~DIRIEIZ | —#%. =V | 2.3b)66
Occupant K& V| xf9%) Zi#Ef LT Excel EHETHEHINZbDEH D, 7 EA 2.3b)68

Wildfowler @ 4}
T < FREH LRI

UZ N ICBT oD AR — bEEHR & FETO#IT < o maErEIZ B
% S E BT ORI 02 1M < M IEFREANE ] S vz,

101 US EPA, External Exposure to Radionuclides in Air, Water, and Soil. Federal Guidance Report No. 12, EPA-402-R-93-081
102 Environment Agency, Measurement and Assessment of External Radiation Dose Rates to People on Houseboats and using Riverbanks — using the Ribble

Estuary as a case study, SC060080/SR4
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HHH ETNINT A—F] AFS 7 —4EH | SZCD-1 TH
T—% 1 R E T
HERREL Houseboat Occupant (23 H 3 5 iRz X 2 8#d%w %k - 0.75 — U7 [EA | 2.3b)66
WEHE< | U F U LLSADON | PC-CREAM OF 7 4 /1 Mi — i 2.3 a)59
AT ERHIE < DOFR B
E¥~
kU F 7 ADOFERE N FUAZ MY FULK (BKFEN)FTLA (HTO) OFEL, | i 2.1 b)24 KW
OB IE < # B4 | ICRP Publication 11990 0 % 77 M O AR EAREL % fi ] 27, 2.3 a)59
CXES
BYOBIER CRP BT E =V TEA | 2.3¢)
Fishing Family : & 2-51 &/
Houseboat Occupant } T Wildfowler : & 2-52
WER R 5 D EIE T — | CRP BINCERE U TEA | 2.3¢)
v Fishing Family : # 2-53 &
Houseboat Occupant : & 2-54 &
Wildfowler : & 2-55 &

AT R T Z LT IRT,

—f% : ICRP Publication 72 & DEFEHERINFIT L T DT —# R FGR &\ o 7z e ESMERIRITOT — % . NDAWG DA A ¥ 0 A/ — Ng EO 5 ENOHH KOt
fagt. PC-CREAM <° IAEA @ ADO €T 72 ¥ DY — VR E T S e &

T U TEA - FEEHIRZ SR E LR REE (CEFAS Sizewell Habits Survey Report) . Mo+ F D5 —4% D, SZC gk [Ea DT — 4 7a &
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#£ 241 MEEYEEONT A—H

North Sea South West

Parameter Local compartment compartment
Volume (m3) 4.00E+08 4.50E+11
Depth (m) 1.00E+01 3.10E+01
Coastline length (m) 1.00E+04 -
Volumetric exchange rate (m3/y) 1.10E+10 -
Suspended sediment load (t/m3) 8.00E-05 6.00E-06
Sedimentation Rate (t/m2/y) 1.00E-04 1.00E-04
Sediment density (t/m?3) 2.60E+00 2.60E+00
Diffusion rate (m?/y) 3.15E-02 3.15E-02

= 2-42 WEEPEBUCIIT D ILEKAF /X7 A—4% (DORIS OF 7 + /v 1)

Partition Coefficient, Kd (Bq/t i i
Concentration Ratios, CR (Bqg/t per Bg/m3)
Element per Bg/m?3)

Deep Coastal Fish Crustaceans Molluscs Seaweed

Ag 1.0E+04 1.0E+03 5.0E+02 5.0E+403 1.0E+04 2.0E+03
Sb 5.0E+02 1.0E+03 4.0E+02 2.5E+01 2.0E+01 2.0E+01
Cs 2.0E+03 3.0E+03 1.0E+02 3.0E+01 3.0E+01 5.0E+01
C 2.0E+03 2.0E+03 2.0E+04 2.0E+04 2.0E+04 1.0E+04
Cr 5.0E+04 5.0E+04 2.0E+02 5.0E+02 8.0E+02 2.0E+03
Co 1.0E4+07 2.0E+05 1.0E+03 1.0E+04 5.0E+03 1.0E+04
H 1.0E+00 1.0E+00 1.0E+00 1.0E+00 1.0E+00 1.0E+00
| 2.0E+02 2.0E+01 1.0E+01 1.0E+01 1.0E+01 1.0E+03
Mn 2.0E+08 2.0E+05 4.0E+02 5.0E+02 5.0E+04 6.0E+03
Ni 1.0E+06 1.0E+05 1.0E+03 1.0E+03 2.0E+03 2.0E+03
Te 1.0E+03 1.0E+03 1.0E+03 1.0E+03 1.0E+03 1.0E+04
Xe 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

101




F 2-43 SZC DINLHIRK L E SR ORI RER T — 4

Stability Wind Angle (%)
Category 15-45 45-75 75-105 105-135 135-165 | 165-195 195-225 225-255 | 255-285 285-315 | 315-345 | 345-15
A 0E+00 1.14E-05 | 1.14E-05 228E-05 | 1.14E-05 1.14E-05 1.14E-05 0E+00 1.14E-05 1.14E-05 0E+00 | 3.42E-05
8. 2.28E-04 240E-04 | 4.22E-04 3.00E-04 | 205E-04 2.05-04 3.08E-04 1.50E-03 1.94E-03 1.00E-03 | 1.03E-03 | 4.56E-04
C. 6.98E-03 8.08E-03 | 8.89E-03 1.01E-02 | 5.74E-03 4.25e-03 6.08E-03 | 1.14E-02 8.81E-03 7.85E-03 | 8.60E-03 | 1.35E-02
D. 6.57E-02 6.87E-02 | 5.13E-02 431E-02 | 232E-02 1.67E-02 2.10E-02 | 234E-02 1.84E-02 1.42E-02 | 1.33E-02 | 3.40E-02
E 3.21E-02 3.56E-02 | 2.54E-02 1.68E-02 | 1.02E-02 8.16E-03 873E-03 | 1.04E-02 1.11E-02 8.70E-03 | 9.78E-03 | 1.69E-02
F, 3.56E-03 4.35E-03 | 3.97E-03 3.05E-03 | 228E-03 2.25E-03 242E-03 | 226E-03 2.43E-03 2.67E-03 | 3.03E-03 | 3.07E-03
C+Rain, 1.84E-03 2.01E-03 | 1.73E-03 1.90E-03 | 1.76E-03 1.51E-03 1.53E-03 | 1.60E-03 1.00E-03 8.44E-04 | 1.00E-03 | 1.84E-03
D+Rain 4.44E-02 2.756-02 | 1.85e-02 1.95E-02 | 2.16E-02 1.88€-02 2.01E-02 1.64E-02 1.12€-02 8.78E-03 | 127E-02 | 2.84E-02
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# 2-44 SZC HEHHH DORZSGIITIB T 2 FER I < BRERHE ST A —& —3

Parameter Value
Physical stack height (m) 70
Stack diameter (m) 3
Stack exit velocity (m/s) 9.6
Discharge gas Air
Ambient temp. of discharge gases (°C) 15
Averaging period (h) 24
Surface roughness length (m) 0.3

e 5.00E-03 (tritium)

* 0 (noble gases and C-14)

e 1.00E-02 (iodine as 1-131)

e 1.00E-03 (aerosols as Cs-137)

Deposition velocity (m/s)

® ARE (tritium)

* 0 (noble gases and C-14)
e ARB (iodine)

e ARB(aerosol as Cs-137)

Washout coefficient (1/s)*

NWP site-specific met data for Sizewell C
Meteorological Data for 2003-2012

7 2-45 FARMLAND (28T 2 BWIKTF T A —4% —K (T 7+ /v MH)

Parameter Green Pasture Root Fruit
Vegetables Vegetables

Yield Fresh Weight (kg/km?) 1.00E+06 5.00E+05 3.00E+06 1.69E+06
Plant Interception Factor 3.00E-01 2.50E-01 4.00E-01 7.40E-01
Seed Interception Factor
Fruit Interception factor - - - 7.00E-03
Weathering half-life for plant (d) 1.40E+01 1.40E+01 1.40E401 1.40E401
Weathering half-life for seeds (d)
Weathering half-life for winter (d) - 2.80F+01
Weathering half-life for fruit (d) - - - 1.40E+01
Soil Contamination (%) 1.00E-01 - 1.00E-01 1.00E-01
Preparation Loss 8.00E-01 - 0.00E+00 0.0E+00
Dry Weight (%) 2.00E+01 2.00E+01 2.00E+01 1.56E+01
Soil density (g/cm?) 1.50E+00 1.50E+00 1.50E+00 1.50E+00
Resuspension coefficient (1/m) 3.00E-08 1.00E-08 8.00E-08 8.00E-08
Deposition Velocity (m/s) 1.00E-03 1.00E-03 1.00E-03 1.00E-03
Half-life in 30cm soil (d) 3.65E+04 3.29E+02 3.65E+04 3.65E+04
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#% 2-46 FARMLAND (2B A FEEFE ST A —2—=,

(F 7 + /L MH)

Parameter Cow Sheep
Dry weight intake of pasture (kg/d) 13 1.5
Fraction of dry matter intake as soil
(%) 4 20
Inhalation rate (m?3/s) 1.5E-03 1.0E-04
Mean life span (y) 6 1
Grazing density (1/km?) 400 500
Mass of Carcass (kg) 230 18
Mass of liver (kg) 6 0.8
Milk production rate (I/d) 10 -

# 2-47 FARMLAND (2B 52 B ~DBITHRE—X (T 7+ /v MH)

Element Green Pasture Root Fruit
Vegetables vegetables

Argon 0.0E-00 0.0E-00 0.0E-00 0.0E-00
Barium 1.0E-02 1.0E-02 5.0E-03 1.0E-02
Caesium 1.0E-02 3.0E-02 6.0E-03 3.0E-03
Cobalt 1.0E-02 1.0E-02 1.0E-02 5.0E-03
lodine 2.0E-02 2.0E-02 2.0E-02 2.0E-02
Krypton 0.0E-00 0.0E-00 0.0E-00 0.0E-00
Xenon 0.0E-00 0.0E-00 0.0E-00 0.0E-00
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# 2-48 FARMLAND (2EBIT 5%

B~OBATHRE A (77 40 ME)

Element Cow Milk Cow Meat Sheep Meat
Argon 0.0E-00 0.0E-00 0.0E-00
Barium 5.0E-04 5.0E-04 5.0E-03
Caesium 5.0E-03 3.0E-02 5.0E-01
Cobalt 1.0E-04 1.0E-04 1.0E-03
lodine 5.0E-03 2.0E-03 5.0E-02
Krypton 0.0E-00 0.0E-00 0.0E-00
Xenon 0.0E-00 0.0E-00 0.0E-00

# 2-49 FARMLAND IZBFHEDM/RT A —%

Bio half-life Bio half-life Fraction Element
Element . . . s
meat (y) liver (y) inhaled/ingested Mobility
Barium 9.00E-02 9.00E-02 7.04E-01 Semi-mobile
Caesium - - 3.48E-01 Mobile
Cobalt 5.00E-01 5.00E-01 1.15E+00 Semi-mobile
lodine - - 3.48E-01 Mobile
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# 2-50 ASSESSOR EVa—/LFHRT 2 —F &

Parameter Value
Output times (y) 60
Number of gaseous release stacks 2
Bearing of 2" stack relative to the reference stack (°) 0
Distance between stacks (m) 230
Effective stack height (m) 20

Met data

Site specific (Sizewell C centred windrose)

Age groups

Adult, child (10 y) and infant (1 y)

Receptor location (aqueous discharges)

Local compartment (fishing family)
Regional compartment (houseboat occupant
& wildfowler)

Receptor location (gaseous discharges)*

1.04 km (farm residential location)
552 m, (farm livestock grazing location)
330 m (Sizewell B worker — working hours
only)

These distances are from the south stack.

CRP habits and exposure pathways

Described in the ensuing sections under the
relevant headings.

Roughness length (m)

0.3

# 2-51  Fishing Family OfEH/ T A —4% —&

Parameter Adult Child Infant
Fraction of seafood caught in the local compartment 1 1 1
Fraction of seafood caught in the regional compartment 0 0 0
Fish ingestion rates (kg/y) (97.5% percentile) 39 17.5 1.95
Crustaceans ingestion rates (kg/y) (97.5th percentile) 121 1.7 0.605
Molluscs ingestion rates (kg/y) (mean) 3.2 0.8 0.16
Sea plants ingestion rates (kg/y) (mean) 0.6 0 0
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7% 2-52  Houseboat Occupant & Wildfowler DfEH/ T A — 4% —&
Parameter Value
Fraction of seafood caught in the local compartment 0
Fraction of seafood caught in the regional compartment 1
Fish ingestion rates (kg/y) (97.5t percentile) 39
Crustaceans ingestion rates (kg/y) (97.5th percentile) 12.1
Molluscs ingestion rates (kg/y) (mean) 3.2
Sea plants ingestion rates (kg/y) (mean) 0.6
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# 2-53  Fishing Family OEE T X —% —&
Parameter Adult Child Infant
Occupancy on beach (h/y) (97.5" percentile) for external exposure 2960 331 94
Time spent near the sea (h/y) for sea spray inhalation and external
exposure (97.5™ percentile) 2627 98 36
Handling of fishing equipment (h/y) (97.5t™ percentile) 2113 18* 18*
Fraction of time spent in local compartment 1
Fraction of time spent in regional compartment 0
Inhalation rates (m3/h) 1.69 1.12 0.35
Distance from the sea (m) for sea spray dose 10 50 50
Shoreline attenuation factor 0.5

3 254 NUAR— MNEEZEOBEENT A —4—&

Parameter Value
Occupancy on beach (h/y) (97.5t percentile) 847
Time spent near the sea (h/y) (97.5t percentile) 2101
Fraction of time spent in local compartment 0
Fraction of time spent in regional compartment 1
Inhalation rate (m3/h) 1.06
Time spent on the houseboat (h/y) 1253.7
Fraction of time spent inside houseboat 0.75
Fraction of time houseboat rests on mud 0.67
Fraction of time houseboat floats on water 0.33
Boat shielding factor 0.75
Soil density (kg/m3) 1600
Shoreline attenuation factor (beach only) 0.5
Distance from the sea (m) for sea spray dose 10
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# 2-55  Wildfowler D FE/ T A — % —

kL

Parameter Value
Occupancy on beach (h/y) (97.5th percentile) 847
Time spent near the sea (h/y) (97.5™ percentile) 847
Fraction of time spent in local compartment 0
Fraction of time spent in regional compartment 1
Inhalation rates (m3/h) 1.5
Shoreline attenuation factor (beach only) 0.5
Time spent on saltmarsh (h/y) 88
Fraction of time spent standing upright on saltmarsh 0.25
Fraction of time spent lying down on saltmarsh 0.75
Correction factor applied to dose coefficient for exposure over saltmarsh to
account for the fraction of time spent lying down 1.29
Soil density (kg/m3) 1600
Distance from the sea (m) for sea spray dose 100
# 2-56 Farming Family OB/ T A — 4% —&
Parameter Adult Child Infant
Faction of food produced locally 1 1 1
Cow milk (kg/y) 240* 240* 320*
Green vegetables (kg/y) 88.3 16.3 11.8
Cow meat (kg/y) 19.2 15.7% 43
Sheep meat (kg/y) 7.2 2.88 0.86
Root vegetables (kg/y) 167.7% 30.2 16.3*
Fruit (kg/y) 36.9 12.5 3.1
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7% 2-57 Farming Family & 0" Sizewell B worker ®¥E /X7 A —4% —&

Parameter Adult Child Infant SZB worker
Time at location (h/y) 8620 8620 8620 6620
Fraction of time spent indoors 0.75 0.8 0.9 0.9
Cloud gamma location factor 0.2 0.2 0.2 0.2
Deposited gamma location factor 0.1 0.1 0.1 0.1
Cloud beta location factor 1.0 1.0 1.0 1.0
Deposited beta location factor 1.0 1.0 1.0 1.0
Inhalation location factor 1.0 1.0 1.0 1.0
Inhalation rates at home (m3/h) 1.11 0.63 0.21 0.91
Inhalation rates at work (Sizewell B worker only) (m3/h) - - - 1.5
Time spent by worker at the Sizewell B station (h/y) - - - 2000
Fraction of time spent outdoors by Sizewell B worker - - - 0.5
Distance of Sizewell B worker from Sizewell C stack (m) - - - 330
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103 Sizewell C Project, Water Discharge Activity Permit Application Submission Sizewell C,
100232385 Revision 02 https://consult.environment-agency.gov.uk/psc/ip16-4ur-nnb-generation-
company-szc-ltd-
cb3997ad/supporting_documents/SZC%20WDA%20Environmental%20Permit%20Application%20and
%20Appendix%20A%20%20Site%20Maps%20Plans%20and%20Drawings.pdf
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2.3.2.2.3. CRP D BEH I HE DOIMNTHIT < # &
# 2-58 TV RKRURT A— XK (CRP OEBEEHHRE DOIMTIE < B i)

HE | T MRT R N T—XEA | SZCD-1 TD
—HIF—H 3 AL 5 P
FRUE | B A R R AR IR | - SRR D O O EREBU RS ILRG LERSIR R m O & B 2 x5t T~ U7 EA | 38.1117
(b %) - BRI HHK SOV HHIL & 7220 2 b Zxtg s Lz
FRUE R HHK % OB ORI DARE TH D720, FERFRERE (1000 pSvly) O#IE< | —fiK 3.1 120
. TEH OFEIRER T H 5 2000 FEICHAET D &\ 5 BB EN B, HHK
& HHI OAMEEN D 1m OO EREZ 0.5 uSv/h &% E LEHBIZHW TV S,
#1X | CRP 2010 4 CEFAS #5104 b DEFRA 2’ {425 MAGIC A >4 F7 27747« | = UTHEA | 3.2126
< — ~ BT — 105 (ZHR# S Vo BRI R D L OBE D b EEE AR A
% Kb ZITDHERDND 37 V—T2RELTND,
* Dog Walker
+ Local Resident
+ Sizewell B Worker
BRI < R LITF D 2 >O#E< Z 7T 3.1
- BB
CANAT XAV
B | FiE CRP BT LA T ORRIZFHAM = U 7 [EE -
A - Dog Walker '
X2

104 Garrod, C.d., et al., Radiological Habits Survey: Sizewell, 2010., Environment Report RL 12/11
105 DEFRA, MAGIC, OSGB36
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FF VIR T R
— X [F—H

T — 2 EA

SZCD-1 T®
R 5 T

365.25 D I,,

Annual Dose = Z ,
})lv

Where:

Jja (m): If the distance from the store to the CRP (rn, a variable distance) is less than three times t|
of the store, ja = rn. If r is more than three times the width of the store, ja = rn>.

D = dose rate at 1 m from external surface of building (0.5 uSv/h)

v = walking speed (5 km/h)

I» = length of path walked at distance rn from the waste store (km)
* Local Resident

D(LF,‘O,' + LFOOO)

Annual Dose = =

Where:
r = distance from the waste store to dwelling (900 m for the HHK, 1107 m for the HHI)

D = dose rate at 1 m from external surface of building (0.5 uSv/h)
LF; = indoor location factor (0.1)
o = outdoor location factor (1)

0; = indoor occupancy rate (e.g. for adult 8,620 h/y x 0.75 = 6,465 h/y)

0, = outdoor occupancy rate (e.g. for adult 8,620 h/y x 0.25 = 2,155 h/fy)
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HE | ET/RT R
— X [F—H

T — 2 EA

SZCD-1 T®
R 5 T

- Sizewell B Worker

Annual Dose =

D(’.F,'O, t ,'Fan)
J

Where:

J: The SZB worker is taken to be 150 m from the HHK, which is less than three times the width of the

J =150 m in this case. The worker is taken to be 477 m from the HHI, which is more than three times
of the store, so j = (477 m)? in this case.

D = dose rate at 1 m from external surface of building (0.5 uSv/h)

LF; = indoor location factor (0.1)

LF, = outdoor location factor (1)

0; = indoor occupancy rate (2,000 h/y x 0.5 = 1,000 h/y)
0,= outdoor occupancy rate (2,000 h/y x 0.5 = 1,000 h/y)

AT | FEK
A

NCRP &5 E 16| ZHeSW TR S-S ET7 va2mA L Tnsd (T X 2-9
ZH),

— &

3.1 122

106 NCRP, Structural Shielding Design and Evaluation for Megavoltage X- and Gamma-Ray Radiotherapy Facilities. NCRP 151., NCRP 151
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HE | ®FMAT R N F—X4EA | SZCD-1 TD
g 1 T
v A b _ 25x10 2DyB,, 013
iz s = 2
(di ds )
£ 5
N Where:
B
< fﬁ D: is the dose at point d; (uSv/h). This is equal to the distance from the store to the CRP, denoted by r.
Yi4
= ZF Do is the absorbed dose rate (uGy/h) 1 m above the source (and therefore the store roof). In this case,
is equivalent to the effective dose rate (uSv/h), as the effective dose rate is derived from the limit on
fii whole body radiation, and skyshine is gamma radiation, so tissue and radiation weighting factors are bq
1
By is a shielding factor for the roof, but is set to 1 here as the store is taken to be the source so there is 1
roof above the ‘source’, this is a conservative assumption.
Q is a restricting aperture and was based on a square aperture in reference [Ref 47]. However, in this
case, the whole store is treated as the radiation source, with a known dose rate 1 m above the source. A|
such, there is no aperture restricting the radiation beam, so Q is equal to 2r. This is a conservative
approach.
d;is the distance from the source to 2 m above the roof, so in this caseis 2 m.
T (CRP 5) | - Dog Walker T T7EA | 3.2
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HE | EFNSRT R NE F—XZEA | SZCD-1 TD
— B[ s LS T

" 365.25 D¢, 1
Annual Dose = Z%

n

Where:
Ds.n is the dose rate from skyshine calculated using Equation 1 at point n
v = walking speed (5 km/h)

I» = length of path walked at distance rn from the waste store (km)

» Local Resident

Annual Dose = Dy (LF;0; + LF,0,)

here all parameters are as defined in Equation 4 and D; is the skyshine dose rate at the residence location
using Equation 1.

» Sizewell B Worker
Local Resident & [a]4£
KA R T & LU FISR T,

—fi% : ICRP Publication 72 & OEFHERIARITL TV DT —# R FGR &\ o o ESMERIRITOT — & . NDAWG DT A X R ) — b EOREN OB KO
fi#t. PC-CREAM X° IAEA @ ADO EF V72 EDY — LK OVET VIR &
T UTEA BT A S E LA RS E (CEFAS Sizewell Habits Survey Report) . oW s D5 — X Diisf], SZC fiREA DT — X 7/p L
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Solid angle, 12

a=20m

a=20m
B 2:9 ABA v A VERERHTOET L
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2.3.2.2.4. CRP O4Effi &
#£ 2-59 BTN/ ORT A —2¥&HE (CRP OAEMHIEL HE)
THH ETIV[INT R N > —X% | SZCD-1 TD

— X[k [ A% LA E P
(KREiITIL2.8.2.22 ¢ 23223 L DAFEICELS CRP OEMMBELZELIH L THY, BICH LEEFIESC/RT A=A L FITRT)

X | B oOBEEE + Fishing Family : & 2-60 &/ =VU7 | 43a)
< R + Farming Family : & 2-61 &R E A
#® | BET—# - Fishing Family : & 2-62 & = U7 |4.3b)
fii + Farming Family : & 2-63 &/ &

KAFLHA R TPEZ LI TITRT,

—fi% : ICRP Publication 72 & DEFFERINFEIT L TV LT —# X FGR &\ o 72 ESMERIRIT DT — % . NDAWG O A # 2 A ) — e EOEN OIS K O
fg#t. PC-CREAM <X° TAEA ® ADO 7 V72 EDY — )V R NET VR E

T UTEA BT A S E LA #REE (CEFAS Sizewell Habits Survey Report) . oW s D5 — X Diinf], SZC iR EA DT — X 7/p L
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# 2-60

Fishing Family D&

FT A —H

Parameter Adult Child Infant
Marine Pathways Refer to Table 2-10
Terrestrial Pathways
Fraction of food produced locally 1 1 1
Cow milk (mean ingestion rates) (kg/y) 95 110 130
Green vegetables (mean ingestion rates) (kg/y) 88.3 16.3 11.8
Cow meat (mean ingestion rates) (kg/y) 19.2 12.8 4.3
Sheep meat (mean ingestion rates) (kg/y) 7.2 2.9 0.86
Root vegetables (mean ingestion rates) (kg/y) 128.4 30.2 12.8
Fruit (mean ingestion rates) (kg/y) 36.9 125 3.1
# 2-61 Farming Family OfBFENT A —& —&
Parameter Adult Child Infant
Terrestrial Pathways Refer to Table 2-19
Marine Pathways
Fraction of seafood caught in the local compartment 1 1 1
Fraction of seafood caught in the regional compartment 0 0 0
Fish ingestion rates (kg/y) (mean ingestion rates) 23.46 14 7.4
Crustaceans ingestion rates (kg/y) (mean ingestion rates) 10.4 1.4 0.52
Molluscs ingestion rates (kg/y) (mean ingestion rates) 3.2 0.8 0.16
Sea plants ingestion rates (kg/y) (mean ingestion rates) 0.6 0.0 0.0
# 2-62  Fishing Family OEE/ T A —4% —&
Parameter Adult Child Infant
Marine Pathways Refer to Table 2-12
Terrestrial Pathways
Time at home (h/y) 5660 8289 8526
Fraction of time spent indoors 0.75 0.8 0.9
Cloud gamma location factor 0.2 0.2 0.2
Deposited gamma location factor 0.1 0.1 0.1
Cloud beta location factor 1.0 1.0 1.0
Deposited beta location factor 1.0 1.0 1.0
Inhalation location factor 1.0 1.0 1.0
Inhalation rates at home (m3/h) 0.9 0.63 0.21
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# 2-63 Farming Family DEE/ T A —4% —&

Parameter Adult Child Infant
Terrestrial Pathways

Time spent at home (h/y) 7919 8453 8620
Fraction of time spent indoors 0.75 0.8 0.9
Inhalation rates at home 1.07 0.63 0.21
Marine Pathways

Occupancy on beach (h/y) (97.5" percentile rates) for

recreational activities 847 313 76
Time spent near the sea (h/y) for sea spray inhalation and

external exposure 847 313 76
Handling of fishing equipment (h/y) 0 0 0
Fraction of time spent in local compartment 1 1 1
Fraction of time spent in regional compartment 0 0 0
Inhalation rates on the beach (m3/h) 1.5 1.12 0.35
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2.3.2.2.5. AT X B AERE AR &
# 264 BTN/ T A—HEIE (I X 2EBIE S RE)

HH TTMNT A N F—% | SZCD-1 TOR#k
—ZF—Z [ A & T
M T A NDAWG # A # > A J— k 6107 L NRPB-W54108 |ZJ5< 77 a—F &£ 5.1183
R H
T UA | R - ik H & O 22 0 AR E O Rt A Rl R & LT\ D = U 7 | 51184
s WEA~ORH GRED XA Y v 7 \ICEET 5 7 ek A b O Tk | BA 5.1b)
B2 CHEE SN TWAH E LTI I TiEEgs L LT s
< W5 ORFIFRFERICEHPEH 2175 Z L IXB VWO T, 250X
7 DI HLELENER (MAZ 7)) ZRGELTVD
- SRR R A RN T D 7o 01T, TR K D AR [ KR oD FEAM & R U
tek o SR HE &[] U 3 ik A fif
Vo— A X | HEL O | £ 2-65 & —f%. = | Table5-1
— 2 i FHPEH R, PSS 12 » AR O ED 2%LL B3 igpEgim | U 7 @
ICRETHHDEEHR LTINS A
& & 70 m = U 7 |51a)189
EHES)
TRk R fR] | 24 BFfE] — i 5.1 a)189

107 NDAWG, Guidance on Short Term Release Assessments — Guidance Note 6.
108 PHE, A Methodology for Assessing Doses from Short-Term Planned Discharges to Atmosphere (NRPB-W54 National Radiological Protection Board,

NRPB-W54
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HH TTMNT A N F—4% | SZCD-1 ToOi#Hk
== [ A & T
AT < | EH=a— R ADMS, /R— g 5109 — i 5.11)190
Al —
i
e R[RET—H cBRETFI B AT L7z 2003 E0 S 2012 £ F TO 10 4EM D SZC DY A - | = U 7 | 5.1b)192
BEERANER K% T — % %2 ADMS 22— F~D A & LT EHES)
c10FMOF6 H1HNPL8AZI HETOT—4D 7y MEERL
T, ZHUHDOHIH O 24 FEEFEERKTIRE D 95 /X—1 & A )L L)
W B T %
6 H 1H2H8H 31 HETIE, EEIZKIT Dl LWLkt (HEST
L) OEBORBTHLI-0, BIREI N
PEEGHE | Ao, BIE | & 2-66 B = U 7 | Table5-2
., A, v EHES)
FwaT vy
s OFHE T
A—H
BEE | 2=V a | £ 2-67T 2R —fk, =
Ty I K= Uy
H

109 Cambridge Environmental Research Consultants, ADMS Version 5, CERC 2020
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HE | ®TMATA S F—4 | SZCD-1 TOEH
—SIT7 7 fi T
#1xX < FF | CRP BLGE U ORI F5 1) 5 Farming Family & [Fl4f —fk, = | 5.1 d)200
fi v o7

f

BRIT < FRBE ERE U OFHMIZ I 1T 5 Farming Family & [FEk (LLF) —f%, = | 5.1 .d)200

CRIERR T — AR ORI RO AT XD NEHEIE S . ROKREA~O | U 7 [E | 5.1)209
HIC & DMl B PAE U 72 O PR O Bl I K D N IE < Z

U F 7 LD EWRIL (PC-CREAM 08 DWW A DFR B A% T, R g
IR BB SN TND, L& D)
© RS S AT U PR RS IR LTtk Mg RE D fi LA IC LY JA
F TS AR OB EUC X 5 IR <
CRIER TNV — B OR— 5 T < R~ O 1 < BR O i H
BT HIZRIZHERE L 7= E D> D DA IE <
7B, WFRITIRAE U U PRI K B AMERORIE < & FERalE U 7= i P
FEIZ K 2 ABIE < IE, 7 v — 2l Lot b ke 8445, £ 2T,
INHOREIZONT, 1 EMORBEZFHE Lz, HE)So/EIE<
MEOHEIIE, 1 EMOBRMEEOBENEE SN TS, KT OH
Y E OREITRE & & I8 b T 5725, NRPB-W54108 [I/R 472 F
B LR > T LFEHOBREYEREOHEEEZHE L, 1O RAKT
E > T 1ERMO BRIV EIC X 5 FHREIRE 2 E,
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TFINT R N SZC D-1 TORi#
—ZF—H & T
BEYOEEER | £ 2-68 M Table5-4
top-two approach {Z & Y LT OERIZERE
s FRACOWTIZAEIL E R Z 97.5th S—t v X A VOEEER, Zhlh
SANERBOPTE: & VT
<N HIICOWTIIARL & R & 97.5th S—k X A LVOBEEE, £
AURAAM 203 =2 003 36
BET—4 | £ 2695 Table5-5

RERSRIT LA T D& 2 CRIE ST
CRR AR BN T TR OEIS (0.75) b LT, 1 H 6 R
(h/day) BAM Tl T LAET Do BN 1R, EIEEOMRE 3
m3 /h TR L, 520 0 5 REEITEAFEZEOFFK R 1.5 m3 /h TRIMIIE D
FTERET D, LTe>T, BATOFLMERRIL 175 m3 /h £ 725,
CRRANIE 1 B 18 RFRIEAN TR ST, T ORAIE, 4 R ER R R
0.54 m3 /h, 5 WRefElIFHRIESERE, 1 REITES7M@)RE, 7% 0 O 8 WFfH] 1T REMR
IRFRER 3 0.45 m3 /h TR T2 LMBESND, LIchi-T, BATOF
BIMER 1T 0.9 m3/h EEHE S D, EEROW AL, ICRP Publication
66100 2L 5L TV %,
CNROENEARIT 0.8 (BATIE 4.8 B/ HICHY) SRET S, /N
X2 O], BIEHERED 1.12 m3 /h T 3.2 K], Z2##iFd 0.38 m3/h T 1.6
REFEIRE 95 EE LT D, /NEIE T B 19.2 FEENTIB I L, 20
M 6.1 BTV EERF O IR, 3.1 FEE X 22 OIFIR R 720 @ 10
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HH TTMNT A N F—4% | SZCD-1 ToOi#Hk

—ZF—Z [ A & T
IRFFE] I X REAR I O PRI 32 0.81 m3 /h TRER 5 & LCWn5, Len-Th
WO NME 21X 0.58 m3 /h, MW=L, ICRP Publication 66100
NoalH LT,

AT, BNEAEFEEZ 09 & LT, 24 K/ HZ RS TE I ERET
%o FLYITEAESERF OFEE R 0.35 m3 /h T 1.6 Wifi], 228 O R =R %
0.22 m3/h TZ DM 0.8 FHTH D, FLILIT 21.6 Kefil/H =N T =
L. 2.5 BEREIXEE ORI R T, 5.1 FERIXLEFEOMLRT, 70 D 14
R I AEARRF O FLIEFR R T & D 0.15 m3 /h THEK 95, L7=R3-> T,
BN 5 EH LA FIL 0.21 m3/h THDH, MR T ICRP
Publication 66 7> 5 5| H 7=,

BERRE | A & AR : PC-CREAM 08 = —— A K110 755 5| — % 5.1 208

SN IE < BRELREL (T —L~DRE, B O OIRIE, KEHRE)

FGR12101 7> 5 Hif% L, Radiological Toolbox ¥ 7 h =7 (NN—T =3 >

3.0.0) 111 NT ICRP Publication 60 O #inEAR%EL & IV CTHIE

%

i

I

KA TR T Z LN IRT,

—f% : ICRP Publication 72 & DEFEENFEIT L TN DT — 4R FGR & W o I ESMERRREITOT — 4% . NDAWG DO A & A ) — b g EOBEERN O KO
fa#t. PC-CREAM <X° IAEA ® ADO €T /72 EDY — LR ET VSR &

T U TEA  REME MR E LA R E (CEFAS Sizewell Habits Survey Report) . i+ s OF —#% Oz, SZC fizkE 4G 0T —# 7a &

110 Smith, J. Oatway, W., Brown, I. and Sherwood J., PC-CREAM 08 User Guide, RPD-EA-9-2009
111 Eckerman, K., F., R.W. Leggett, M. Cristy, C.B. Nelson, J.C. Ryman, A.L. Sjoreen, R.C. Ward, User’s Guide to the DCAL System, ORNL/TM-2001/190
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* 2-65 EHIH O KRR O R

Total Release in 24h Emission Rate over 24
Radionuclide (8q) hours (Bq/s)
Ar-41 1.09E+11 1.26E+06
Cc-14 1.17E+11 1.35E+06
Co-58 9.08E+05 1.056+01
Co-60 1.07€+06 1.236+01
Cs-134 8.32E+05 9.63E+00
Cs-137 7.46E+05 8.63E+00
H-3 5.00E+11 5.79E+06
1-131 3.336+07 3.86€+02
I-133 6.45E+06 7.47E+01
Kr-85 5.22E+11 6.04E+06
Xe-131m 1.13E+10 1.30€+05
Xe-133 2.37E+12 2.74E+07
Xe-135 7.43E+11 8.60E+06

# 2-66 ML O T A — & —3

Parameter Value
Physical stack height (m) 70
Stack diameter (m) 3
Stack exit velocity (m/s) 9.6
Discharge gas Air
Ambient temp. of discharge gases (°C) 15
Averaging period (h) 24
surface roughness length (m) 03
®  5.00€-03 (tritium)
Deposition velocity (m/s) : :mz‘(‘.::: ::T::i)
* 1.00€E-03 (aerosols as Cs-137)
®  AR®(tritium)
washout coefficient (1/s)* : ::ms;“ -
* AR®(aerosol as Cs-137)
NWP site-specific met data for Sizewell C
Meteorological Data for 2003-2012

*AR®: A= 1.00E-4, B=0.64 & R=rainfall (mm/h). It is pessimistically assumed that radionuclides that are washed
out of the air and deposit to the ground remain there and do not get washed into watercourses and then to
the sea.
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# 2-67 FHHICBT L NV a Ty s H—
L“m Green Root
uclide Vegetables Vegetables Fruit Cow Milk Cow Meat | Sheep Meat
Cc-14 2.63E+00 6.59E+00 6.33E+00 3.30€+00 1.57E+01 2.01E+01
Co-58 3.17€-03 4.05€-05 1.87€-03 4.23€-03 1.12€-03 9.66E-04
Co-60 3.17€-03 4.05E-05 1.87€-03 4.23€-03 1.12€-03 9.66E-04
Cs-134 3.73-03 9.53£-03 3.72€-02 1.10€-02 5.49€-02 4.60€-02
Cs-137 3.73-03 9.53£-03 3.72€-02 1.10€-02 5.49€-02 4.60€-02
H-3 1.95€-03 1.95€-03 1.95€-03 9.06E-04 7.83E-04 1.19€-03
-131 1.25€-03 2.736-04 2.99€-03 1.84€-03 7.84E-04 1.01€-03
1-133 1.25€-03 2.73-04 2.99€-03 1.84€-03 7.84E-04 1.01€-03
# 268 EHIKHICBIT 2 EYOEEEE

Parameter Aduit Child Infant

Faction of food produced locally 1 1 1

Cow milk (kg/y) 240° 240* 320

Green vegetables (kg/y) 88.3 163 118

Cow meat (kg/y) 19.2 15.7¢ 5.2*

Sheep meat (kg/y) 7.2 2.88 0.86

Root vegetables (kg/y) 167.7* 302 128

Fruit (kg/y) 36.9 125 31

*The 97.5™ consumption rate was used for data marked. All remaining consumption rates were mean rates.

# 2-69 FHIKHICIH T D AETEEET —4

Parameter adut | child | nfant
Home location - distance (m) ~1km

Farm location - distance (m) 550m

Time at location (h/y) 8620 8620 8620
Fraction of time spent indoors 0.75 08 09
Cloud gamma location factor 0.2 0.2 0.2
Deposited gamma location factor 0.1 0.1 0.1
Cloud beta location factor 10 10 10
Deposited beta location factor 10 10 10
Indoor reduction factor for inhalation pathways 05 05 05
Indoor inhalation rates (m*/h) 09 058 0.21
Outdoor inhalation rates (m*/h) 175 0.87 031
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2.3.2.2.6. BRELH ORHEILTE D

F£ 2-70 TNV OURNT A —ZEHF (BREETOBEMEEREOER)

HH ETIINT R N T —X[EH | SZCD-1 TOR
== PEH E
MRS | i =— K% | PC-CREAM 08 ® DORIS £ ¥ = —/L —% 7.1 2)238
~DERE | Va—
e B8 | = —F - & | PC-CREAM 08 ® PLUME £ 2 = —/L & 18 FARMLAND & = —/b — 7.1 b)239
~DEE v a—)
A M A TERIRE L IRE DK E R D HROEEYRE LY A NELETOBEs | =V 7EA | 7.1b)239
L OHBECF ST 5 450 m D PR
i (24 | PC-CREAMO8 @ FARMLAND &30 = — /L7 5 B U 72 BAATIE S Bk | — k& 5\ | 7.1 b)240
— U7 % THERELREL (Ba/m2/s) % HAig &% AJ) L7z PLUME MM [ 13—V 7 [#H
L. f% % SZC OEMPEHBIRRICA 7y — U > 7 L CHET ORI RERE | A
e A
WE~o | fFEfa—R-% | SRS19 A7 J—=r 7 E5 1112 — 7.1 0)241
& a2
INTGA—H WAERE - & 2-44 28 T U TEA | 7.1c)240
T OMARFEILRD T A—F K 2-T1 B Table7-1
Fkd | >F VA - FEEITOEIRFMAK T LR (60 ) ZaHlixt R & L, 60 4 | —i% 7.1 d)244
H R A 2 M OER AT 5

112 TAEA, Generic Models for Use in Assessing the Impact of Discharges of Radioactive Substances to the Environment. IAEA Safety Reports Series 19,

STI/PUB/1103
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D H I < - THOREROFIAIZ, B¥E FE. LEMREZE0BEORA & FEEET
S i HoHETRL, B¥E FE, g8 T¥E 2R ERE L7 z—v
g E Voo /R A2 ZE L7
EPSE =<} a9 60 & BT UL 137 OB —HITIGRTEEO REWERIFE | —dH D\ | 7.1 D244
BEARELLTWD, (=R
A
Tk REsR o BRI OBRIE < 2% NRPB-W361B|Zi#i STV B ik | —fi% 7.1 d)244
i
- 36 MO THIT ORAI AU EERE H7- 0 OftE (DPUC) OfEz v
TR
- aL k58, I U 131, I V3% 133 @ DPUC fEIFRM STy
=0, D OEMHRAEIC SOV TIE 230 k60 @ DPUC A
BRI < AR o G PERE TR S Y AR 7> B DI IR, —fi% 7.1 d)246
- GG S DAV & R E T T D,
- oW X BNEEL
- GYLE DRRERIT X B NEERIE < o
FEATE 2 4 CEERRIEE R, MO Y S i T 1 AR (2000 FRERED) 0BT | % 7.1 4247
T ERSFHICRE
- TE B R K DR, AR IR O SRS 0O K 5 72 AV K 2
X BRE L7220
FFkoig | >V A « SZC JELOWEBREOBAAEOFA (REL L7 Vo—Ta 58 &, | =V T7EA | 7.1 D248

113 PHE, Methodology for Estimating the Doses to Members of the Public from the Future Use of Land Previously Contaminated with Radioactivity, NRPB

W-36
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¥ B8 55 A EEAGE T & 2 AR AR R CRFE S Au7e — TR OB I, Rk

LEE-N2K (2T THkEd % ATREME D N & & 272
T < VARG LDEWHEET Y TN T A= (PA AT = bm—Tva s
A A= R AV B R 60 R O BRBERE THRERHRD (13, LART Gk

2 KD EREASRENAM) RS LZbD R U THDLZ b, bR
DR ERHIIE L TR0

KA TR TBEZ LU FITRT,
—f#% : ICRP Publication 7g & DEFEERIEITL TV DT —# = FGR & W o 7o [ESMERTITOT — 5% . NDAWG O A X X ) — [ EOGEEN O B O

fg#t. PC-CREAM X° IAEA ® ADO €T /72 EDY — VR VET VAR &
T UTHEA  FFEHIRE SR E LA REE (CEFAS Sizewell Habits Survey Report) . WA s D5 — % Difinff], SZC ik EA DT — X2 /p L
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# 2711 WBOEROFH T A —5 K

Parameter Value
Distance from reference stack (m) 2500
Bearing relative to reference stack (°) 345-15
Lake surface area [Ref 6] (m?) 40,450
Lake depth (m) 2
Lake volume (m3) 80,900
Flow rate (m3/s) 0
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2.3.2.3. A X7z )L CHA MIIBIT DB ERNO RHEFMEICEE T 2 B &

SZC OREEFAGIZILFERPEH S 2 B HEWE O TR Z25HE©, S ET V&
AT — 2030 RN  FRAE S AL, Y ERFER SN TS, AR OE Y | JEEBREE T 1%
REAVE N OHEE R ED 20 pSvly 282 D256, Rl CEMH L7z FEREE IS
HARREFEME L EBMEORE LA ET 52 & 2H#HLE L T\b, SZC-D1 Tik SZC 6 DX
IR« WA X 2 B BRI S e — L AR D IRESC /R T A — 2 2B L TR
FESRMT % FEhi L TN D, SREEFRMT & 52 U 72 BURH 72 (RE & /87 A — X IZLLF O Y Th
%o

P& - R INTHIRMEIC L T PRI RA T —< U A TOHEHE
EIEBET —% - A MERORBEBIREICS L TR 8 B
BBHILEATR © 50% O Hi 5T PE T EIZ)E L C 100%Hi50 i O fa /1 JH

A) Pt

SZC 231 DA OFRZEHIIRE & WFE S 2 P B CRE DT 21T o 72, SZC 7> b HIFE
SNDHNRAINT p—~ L AZHB T DPHEITFEROREHIRMEL D . 227V IRWETH
Do NARNRT F—~ V ANTBIT PR TITREZRBEORAN, /MR, ShIROMBEZ, £ E
AU 2.4 uSvly, 1.2 uSvly, 0.32 uSvly & B S 4L, M OFELEHIFRAE T OHEE & DK 23% 7>
5 24%ITHHE L, K450 11D T 5, HERTIIRBEOREEDOR A, /N, SR o &
X, NI 1.9 uSvly. 1.5 uSvly, 3.2 uSvly EHEH S, AR OIEZEHI BRI T OHEE &
DK 46~48%IZFHH L, K 2530 1T T 5,

B) ¥ MEAOEYOEEEE

BYEIE, BMOEESTT, Mot TAE SN D2EIGIZET D IREIZ DWW T, EES T E
To7,

SZC OAE D RIA TSI ELe— T RO B FEIROBFEREIZ SV T NDAWG
1% 2009 FFIZRRFN4E T 572, EOREE SZC TlE, ¥4 NEFOBET —X 2HEH L, i
o 7R FE R LSRR IR 2 U 2 top-two approach 75%7&)% S,

P A NEAOEE & RN EEOBEE WS AIZ W TREOHEEE A ik LT,

C) R FHDFEH

SZC OMEFHMITITT X CTOHIMEH MWREEET) PHOTTEEIND LIRE LT, H
JLCOAEFERZ 50%IZ LI-5E TiE, ANENSLOREIT 250 1IZEd L,

RO ST UM, BRI KX HEKAABMEORAEIZOWNWTRAY U —=2 FFEfi3
fioii, BIRERILEROIE, £/ - Vi OMERA I BEL, H IR RS A3 &\ ik

114 Acquisition and Use of Habits Data for Prospective Assessments, NDAWG Habits Sub-group,
httpsi//www.ukhsa-protectionservices.org.uk/cms/assets/gfx/content/resource_4615cs8011ecba39.pdf
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D LESEOWA, HKF O N U F 7 NREOHMDP G Sioiy, REMEAORHRED
I bMETH T,

HEFNE L BT OW T ORI R im & LT, BRI FENGHEA TRETH Y | M
B2 K /NI 2 RIS > TWh R,

2.3.3. PC-CREAM (ZB83 2 3¢#

RSR BREEFF ATHLANC RS 2 4 A X 2 2D 5 BRI 63 ICBET 2 04 & v A, MEaf
MET DN THRREDET MFHESE L TWhen & LT 523, PC-CREAM 23 % 4k72E T
JUZIHE L TWD Z EREH SN TS, £72 IRAT2 (2B T H PC-CREAM Offi i 23 itk
INTWD, 2.2HiD SZB YA MZBIT 2P ORIRDOEEFTF A TH ., PC-CREAM 237
HEhTnsd,

FEHHHIBRIE O FF AT (ZE ) 123K D 54 5 T 72 il M OB [E N O S sk 12 381
LEEE=4Y 7 RORROPIE HEHE 7 2 77 MZHW 55, PC-CREAM (22
T, PC-CREAMOS fi# it & [ HPA-RPD-058: the methodology for assessing the

radiological consequences of routine releases of radionuclides to the environment used

in PC-CREAM 08] 1157% JEIZ AT < Mgt FiE O ER R 2 Tk A IZFE L 0T,

3. MEOKBEILOBEFIECETIAE
3.1. RE(EDOHE
Part RSR-B363 (ZIZHIFEDBRIZ, Belii & N DGO b od 72 8 O MEBEZE O YR -
W5y DEEL RO« BAT DIEM1b & b O FZREIC DUV TR L TN D 7372 ENT- DWW TREHL
THIERRD LN TWSD, F7= RSR generic developed principles: regulatory
assessment (2021412 H 1 H) ™ &, Guidance Radiological protection of people and
the environment: generic developed principle (2021 412 H) OH A X ANABH ST
Wb, ZOHA L RITHEABRN O DN EBREDOVFEICET 2 EARFAIATLH I N TE
V. RE(LICOVWTOUTOL S ICR#H STV D,
i b &L BOR T E O DS BUR R SEY OHE B 2 o MRIZEN 2 2 78
EL BRI < 2 R/DRICINZ 572010k EBE RS SR TER L2202 &
ZEWRL T2,
B D faiifbld, ALK ONAREROEBEHSAREA~OT X TOPIT 1, BF
FIR O ER ZZE L T, AEAIER TR RV K< (ALARA) frD
HDOET D,

115 HPA-RPD-058:The Methodology for Assessing the Radiological Consequences of Routine Releases
of Radionuclides to the Environment Used in PC-CREAM 08,
httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/434
637/ HPA-RPD-058_June_2015.pdf

134



S BHIZRSRICHS & | HHMEFEEFEY Oy IZEE 95 BAT & s b O JFA 61 D5 A &
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FoT, ZThEENRT LI BB ESND, BRITA X AT, K& BAT OFEIZE
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DNWTCERLHT D,

RERAEREZSGDTZOICBAT ZFHL CTWA Z L EFEAT 5720, FEHFILUTOLD

RERRET 0 ATBAT 2IETHZ ENMFEESND, 2720, fhoH A Z 0 ADER
FHEAWHZL COOWIUEED L IR T7 e —F &2 L 20 FEFICERLND,

WO RRRBRCBRE O R Z v 7 DIRTE., MBI FRRH] 0O B f
* BAT OIRRRIRRTEZITO Z &
- HIFRF SN ARER K OERRE 7 1t A CBEET SR OGS AR L, E4T5Z &
-BAT ® HE L

F T EBEEE D B /p & 2 i/ MRIZINZ 5729012 BAT 2195 Z L2 oW THES
FUT 2R TRERD D

IR - REIRICE FEBREBEER D LSS O@EIRE L2 &

EM, R CIRBESNICHINORINT, REEELREL LI &,

BAT ZiRiET % 9 2 CEHERMHFHIINMEEEORMBE CTH 5, BAT OREDERIZIL
eI B8 L, %%&mwﬂﬁ&%%ﬁ%ﬁ%%ﬁfékb\%Emmufﬁuﬁ@ﬂ
JEFHE 2 R UL ALAAL N EEDN D D, KR HEIC B RS EBEZ DN DOBEF DT rE AT
IRFEEER B D, FTAROMEL VO BLE T, HMIZZDEIMERNA S & vvo T BAT
ThHHEVI) ZEIZIIR LT, SO L0821 2 2 LT BAT #1E4{k4 5 =
LIXTERN, fFffE@%% ZRIEM 72 E D Z LS BAT OFHMIIZ R A 5 2 5 X& TlX
72< . A% - FEICBWTH D HINA BAT Th D LSV TW DG, WE[H%
DA D fifi % T%%@&mﬂ&%éné ERHIREIND, T LU T OB TR LR DH
MnEH SN GG 5 5,

« IR MBI ONT L ZAWERE ORI BREE TR D
- FEE Ofak OEAMTI R (i O FHFEE, 7% 0 OBEFEH L)
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S 8 R 7 X N S b= N 374 i ) s 9 RE - AN

BAT O FLE UI3iEAE « BUROAE, N L BREE~OREITET 28 LW0SE - Jak, £
BIgE, T ARA L= g LV OEL (BEP DB~ E) OWT DD, S ERETE
W DB &G TN & BREEA~ D5, GRS/ AF ORSTICE R B e 52 5 TRENE DS &
LA RETHBERD D,

3.1.1. YA X7 /b B YA MTIIT D HHHIBREZ EFF I G231 5 BAT (BT 5
Rk

IEAT G 7715 AT (PWR) (B W TERFE 14 1, FEITHEIKAEGEM h gz 17 Rl
WAMF L OBHPE I LD BOH b S iR e U TRAET D, £, KT OBfFZERP O
EHR U OB b DT NCHFEELG LTS, KFE 14 DA X2 b Y EARRRITEFF O
TNTARAT L, BAKIFD D PR S D RED D R 14 ZBRET 2 FH ATRE A E il I3 /77E L 72
WV, RFE 1A DEREND &L SZB A N EMMONITEARTFIE O TR, KAIRYEH Y
ELTRATITHH SN D DR FERRIKIZR D, ZuE, A CEORE 14 2 KEE TR
LI EIc REL R D BB L AROMEE | BAT Th/METHZ L2 BT LD TH D,
SZB Ti. RHFE 14 ORHFEREOHEIL, JUIAEBHEEEYILE > X7 & (Gaseous
Radioactive Waste System : GRWS) OB@R 2K KIb+5Z LIitdh D,

—URIKDFEHFHEIZ X % fR5E 14 DA, ZZR DR A R/NRIZEI 2 S 4L, BAT A3 H
ENDHEHCEMRT 07T M Lo THIEIEN TV D, R K ORTTEE R I,
BT & % IRFR 14 DR E o IMET 5 L9 Ichilil S Tun b,

SZB A FDEE | 2007 I KT ~DRFE 14 OFEMAHHIRIEA 500 GBq 1251 & T
F7o. UL USRS, 2019 45 11 A ~2020 4F 3 H X T 2020 4 11 H ~2021 4= 5 A O #IfIC
BT, KFE 14 ORKA~OPEHEDNFFAREICED SR 2 8 o@% L~Lr (QNL)
ZHZ 72, 2020 410 H 27 B/ 5 2021 4F 1 H 26 H OHIF TIiE, KERA~DRE 14 OHEH
BIZQNL A 110GBq TH 2 DIZx L, 115GBq Th-o7-, W Z L o EFHEIX, 2021
5 HETQNL % LRV &ET 7=,

1. 2007 SIS T2 HIF (D 8 SOBRENF A 7 /VITHY) OHEHED, £ 0%

DREN A 7 MR TIE A DMCAKRAI T, —fRIZDmnoT=,

2. 2006 FLURNIFEEFT OAMMFIELS . REIMIZO > TEKEIR S L TWeblF T
X720, FEEIT K RRFHICIE > CEMEIRZ1T 2 56 [UBO B 0 EiR
FA 7K bEL D,

3. 1[ED 18 » H OBEMF A 7 L Tie K 625 GBq D3 14 BERK S, GRWS 24 L
TSy SND EHEE S LD, TRTHHSLDICHEH SN D 0T Tldie < M AD
FH (RCS) ITHEERT D alReME & 0 . BVREHEH & B AEHE H 0O & R F2NEE Rk H ] R
500GBq it % % FIREMED B 5,
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4. AT Fr2FEHZIZ GRWS BY—ERZEIF LIZERIC, fFEBAN— 3T
RCS N[k 14 7 GRWS /b— b &3l U CHEH S b 720, BH O o B — 27 73
HET D,

5. W—ARrXy K7 LA AT . (Carbon Bed Delay System) (ZfRFFSILTUVD
RFE 14 DA X UL 1.6TBqg Thd EHESNTEY , GEAIC T ATk
FELRMETF T, FEHICLDINARIO 4 BRIC, 205 HO—EBNFHEEI LI
SnpLHESND, 4RFFOHEEKRHEIL 20 GBq TH 5,

PLEDOEHE NS, RE 14 DREA~DHH D FIRA 600 GBq ICRETH 2 EBNRESH
%, HEEHIL. RFE 14 OFEMBHEZ LEiOfETH 5 600 GBg 125l & EiFpZ T, =
D LD RPEHOEBIKHIETE L ETHL TV S,

3.1.2. A X7 =/ CHA MBI DEELOBE - BAT (2B % Fdik

SZC DEREEFFRANCEET 5 2022 4F 7 H O#AEF16TIL, SZC TEIE S FU72 ik A3 i
fbEv, B 5 BORTEBEIEM D ARL - R - W53 % F/Mb$ 28BN T, BAT 0%
REAZNREL TV D,

BRGSOV T TR ERBEIEMIC RS T D s Dl b CTd v | FIH TRE 722 4055 13
T RBRICIE T 572 OIZBEEM OTMNDOER & 5B X" T 2D Th D, S TEREE
W DALBEIR B 2T 5 2 LIZ kY, ZIRBEEM OB /IMET 2 Z &R TE S, L
L AU BE DT ARSI AR T DBEFM DR E oMb L Te s, oMb BiRE & 1387
Do IBEGICIT TR 2 B RAIC I T DB b B £ 0, ) EERSNL TV D,

LLUFIZ SZC @ BAT [T A Fldl 3 5.

SZC @ BAT 13 HPC Daxal & #ilZ 47 L TRlEERIRY . 2 ¥ —3 2k 2 H\ 5, L
7273 > T BAT OIEXLIZHOWTIE, HPC Ol -5 <, P om S ImEAKR > 7'
D — b7 EGy UL BEREY) O BESEY AT ER « T E R P R i R O &
R&E SNZHOWTIE SZC BEA OB H 0 (i E et 417z, SZC @ BAT (25T CAE

(Claim, Argument, Evidence) 3 F & 5TV 5, C (Claim) [FIEREE EORESE - fei
{LDBLEN A ZROTNDLDNEFEL, A (Argument) X EEOEBICH G T HEE
Zxr L. E (Evidence) IFikmmCFROELAMELZ R TIHEHR TH D, SZC TIELLFD 5 D
TR,

Cl. HMHEBEEMORAZERIZT D, TR T 5,

C2. BEA~HEH - kS D e R 2 e/ MRICHZ 5,

C3. ENORERICHEES LD BE R/NRICIZ 5,

116 Sizewell C Project Radioactive Substances Regulation (RSR) Permit Application Head Document
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3.2. bt MO EMTEOHE

HEIZBITS e NUANADOAEYFE OB # 12> T RSR generic developed principles:
regulatory assessment (2021 412 H 1 H) ® % &, Guidance Radiological protection of
people and the environment: generic developed principle (2021412 H) DOHA X A
RSN TND, ZOHA L2 AT RN b O b LEREEOBGH#EIZRE 3 2 FAH
WELH STV D

(= Lj%@i%%ﬁ;?ﬁ) BB OIX BB HEENCPIE SN D NE LRI TR,

ERTHRESN TV LSS ZRE . B OMMOEERFEZ#ET 2 Z L REE ST
%, NP O MR OGO 224 M ORI 1% R&D Publication 128 Impact Assessment
of Tonising Radiation on Wildlife(2002)118 (L. R&D Publication 128) XX, R&D
Technical Report P3-101/SP1a Habitats regulations for Stage 3 assessments: radioactive
substances authorisations(2003) 17|25k STV AH FIETRIFIUL R L0 E ST
%o ERBHORFHED GRENMER FERFEEZ FET D MENRH Y | b NS OEYFE~D
PREFRIE EFL LA — FORFRE M L CTHEE T o0 MEROTA X 21 1 BFME7Y
40 pGy TH 5, 7272 Uit O BEAHIIASOESHR Y A7 1coHidEH S, v NS oL
WIRIIPRE S R T IE R bRV R A LI L L ShTnd

R&D Publication 12818(Z1x & LSO AEMFED XL #& _Ob\fﬁi{ﬂ' TE D A IA R
ENFMS N TV D, UTNICHEZE#T 5, K 2-16 & X 2-16 [ FHEFHl FIEOME %2
RLTED, K 2-15 IZHESHNOT 7 r—F BT, ZhbDE7varyRED LI
FEICE#E L TWS0E7Rm Ly X 2-16 CTIEEHE B RIS L ERERE R L TV D,

RIEP OB HRIRE Z2 L% G158, BAAEYO BRI < BRI
HBEEOMBZRG Lz (55 2%), 3T T, EBEEIGHROB ALY ~DFEIZET 5
BIEDOHk A L E 2 — LT, 5 4 BT, B OEEIZBET 2186 & | EEERCH B
2D OEREEHEICET 5 S E OB A O TR Lz, & 5 B TIE, AFrhEeixkE

DIFHRICHESEHEEYOPIT MELZFHEAT 572D OMERELEIZOWT, 5 6 ETIE
AR O FIEIZ OV THEB Lz,

BT < FEEE & BRI, PR OB X VRl 5 Z 8T 07, AR
B)/3F A —ZIHNHHIEL ZRET HeDIEH SN D,

ZO77u—FE, BEHOPRRE SUTREREICES L) K oIc AL TDH N
T PNETRRLZ OO0, TR BMEAIZ OGS 2720IEHT 22 L nTE
5o THIBZRRHECIZ, K, K&, HEPOBRMEZRERE L, REIMICOEZ St 2 48

117 Copplestone, D., Wood, M.D., Bielby, S., Jones, S.R., Vives, J. and Beresford, N.A. Habitat
regulations for Stage 3 assessments: radioactive substances authorisations. October 2003. R & D
Technical Report P3-101/SP1a (Bristol: Environment Agency, 2003)

118 R&D Publication 128 Impact Assessment of Ionising Radiation on Wildlife,
httpsi//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/290
300/sr-dpub-128-e-e.pdf
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ELTRIHSNDZREThH D, BANRFHEOSE, T, K&, XUIKT O R R R
FEOREMEZ AW CEHi A2 G T 5 & Th 5,

ERERC RO B AW~ D BT D HIEICHOW T, EFSH R a ' o 2R, 7
LT DAREMEOH DT X COEYHO Y A7 5T 5 2 E1ZEFICRETH 5720,
FRERIE (55 5 %) ROWHE SRR (OF 2 %) [ZBT 2 AF B R BEOHFRICE S X | B
Y ~DY 27 PNEETEX A Z L a7 2 8 & BIIC, (RSP EZ V- fE 7 7
TR—FRUEL SN TW5, ZO7 Fa—F %, BB O BB 21T 5 F2BE 1
CREEINTZHOT, TV BARHEY 7 FTHR— b SN TS (FFHEY 7 N OEAES
A RIEfHR 312, 17— "= 3 VifHEO CD-ROM IZEk ST 5, ),

TEFHEDE ORBF PN 0 5 D5 U A O L, WEEZ T D A REEOH D EE
EVORESZET D & BB & BREAG RO B E I b2 0T W EFAE A
WaEREST 27 7 a—F 2 AN CHEE BT 2 2 ENRETH DL, TDD, KifE#H
TEA LIl AL, WL O OEREAEYTE & S ERREICIRE LT b, Zh b Ok
EEE L. AT Ly Fo— MIEENDHERIL. BEMEERE O JAZ & B LAY~ D 2
ZBIT 2 IR H R 7E 2 FEil L2 SR B AT LI b O THh D, Rtz T 7 4+ MEx
BRI 2T 2N TE D, HDWIE, BEDRBUCHK LTX v
FEH e EHEEM A S X T 720lc, A MNEAOFREZFM 7 2 R ICTRY ANRD Z &
HTE D, EEE ADREEREIENFET 20T U AR5 L581%, A MNEA OFE
ZRln v R AA T Z E R HERE IS,
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2-15 ESEIf 7 u—F p— |- 118
I KT ORI ERE (Wr) 1%, ERFRICEERT Y FRA » MEERT 2700, Xy
FRIZ KT DRk & 2R R O A AR DR EZ R LT 2,
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HWIE < ERg
FREROBE, HFE

_ Tigﬁﬂi.ﬁ . SRERNS A —4
{LFFRE, HENEE YDA X, EIEEEE.
HEX
IHREMSE
RIVHRE
I RBEIZW T 2 EA{TIT
ﬁ%ﬂ@tﬁﬁéﬁﬂﬁﬁig 1*'“'““ f%ﬁ@a?@ﬁﬁ
® EE

HA K54 v /1E#
bl 743

2-16  SERTAML A O 18

3.2.1. YA XU =/ BHA FOPHHBIBRIEZE EFF A HEE ISR 5 v LSO~ DR
OFGE 13

SZB YA hORDIZIE, B O T LY — VSN EBT DIREDOY A b L HPER 0O
SSSI (Site of Special Scientific Interest) (ZF8E S35 HERI H AR X DR E S iz, X
FHPERZRE (B0RL 1) 23R T 5 2D OBt OB A A ~D BB % T T % 72 D12, ERICA

(Environment Risks from Ionising Contaminants: Assessment and Management) #i#&
Y — VME R T, KURHURYERRE N B AT 5 2 2 B 25 5 721, ek
ERER SCK CEN Y — 3 flifl Sz, Z#ix R&D Publication 128118 (2 %
Environment Agency O — /L E#HEIHTLDOTHD, ZHUIZLD ., WY —/LOfERZ K
MINE LT, H#REEHOLEHRELENT 52 LR TED,

R OWFTE T vy =7 b BB O P2 ) (FASSET) Tid. AEWITHGEHHICAH
BB a5 2 5BEAK) 100 pGy/h &m0, HEROEEZRL TS, BRRAON
I 7T RS OBERNPHERNTH 60uGyh THHZ EaEEB L, TN FTIEE b
DN OREIZEEEN 2N EEZEZ DD UL E LT 40 uGy/h OENBRA Sz, Z0OkRE
FLYEIT, RIS 2 KT T oG I S 5,

HEEH OFHIifERICE D &, T 40— & SSSI O% A FTik, BN KE~D K
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HTRLEWREREZZIT 5, kbEWOBERIX, SSSI TiX 0.005 pGy/h & THIE 5,
BP A~ ORRERE D e b O O R © L BROREIZZ BT 0.19 uGy/h Th o7z,

ZEHOBRESDERF I~ 54 (1 ZDOMOKEERTE] D7 NV—TIZEEND)

T, 2RO 40%LL EE2 5D TRV, RFE 1413 0.1% KM ThH 5, KFE 14 1L HMEBEORE

b2 DWBEEDIEM T T 7 N T, 2O DRBREDOR 30% %% T 5,
ZORERIT, BEMRERTH D 40 uGy/h Z X5 TRl TN 5,

322, FARXT =N CHA FBITDE FESOEY~DEBEDTHR
2022 £ 7 HICRH S N7z, SZC OREREHhICET 2 XED S B, b MRS oL
W B9 AR &5 5% (Radioactive Substances Regulation (RSR) Permit Application

Appendix D, Support Document D2 - Non-Human Biota Radiological Impact
Assessment!19) (LA, SZC-D-2) IZOW TR Z/RT,

3.2.2.1. b NUSNDAEW)~D AR O EL
[1] RSR (EPR16)DFFr[HIFEZ HAYE LT, SZC 7B DKRAR - MELEEREE ~8 7 EiR R
T S5 R« O AR DS . BRI 5 2 D O R A BT,

[ 2] SZC A o@D RFEM 722 5 SOE R A R E,

[3] SZC b D&E « ik (V—2 % —24) & LT, #EHIBRE (Proposed limits
Baly)) ZEH. SZB 76 ORI HOWTIE, e IRl & % 8,

[4] PC-CREAM 08 DJLEET N, & AIZHOWTIX IAEA SRS-1947 &7 /L & £
JiER

[ 5] ERICA #G7T 7w —F % HvCAEMFED R XY 72 0 Off &R 2 3,

[ 6] SCEBRET OFHMAEE 40 uGy/h &l U, SZC 72D OBREHHIC K 2 b B %
2T o4 (WrEARMICAR T 22EH) OMER 0.80 pGy/h B+H0En 2 & 2R,

119 Radioactive Substances Regulation (RSR) Permit Application Appendix D, Support Document D2 -
Non-Human Biota Radiological Impact Assessment, https://consult.environment-
agency.gov.uk/psc/ipl16-4ur-nnb-generation-company-szc-ltd-
hb3091dj/supporting_documents/SZC%20RSR%20Appendix%20D%20%20D2%20Non%20Human%20
Biota%20Radiological%20Impact%20Assessment.pdf
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3.2.2.2. b MUAND A~ D AR O R
Lo FREPH GRE OFEHE2)

EPR16% OFFA[HzEA HAY & LC, SZC ek TEHIN b RE « MEBR R 10 #HHR R 2
FH AU D BORHE - B e R GReTdEid) 25, b SRS O EMESME (PR L T NHB)
(252 5 U SR B O 217 9,

RSR O H\EEREFFAIO—2 L LT, BEEASMRA~OHIT L 6 v M LSO AWt 4 i
NIRRT 5 Z LRI T WD, REBREET X, FrE OB CREEND VIR FER AW
L AEBHIR OB AT L, TO L) RE~ORBEREHE L, BEOHTA FT74 U E
F 40 uGy/h LT 5 K 5RO TN D,

. ERERYT R
SZC 1IH 7 +—7ip)f L b — A0 BIREBHBNIZALE L, Hilk, E. EERICEZER
FREMN G225 AERRFANCSRRBERICHEN TV D, A Mo ERERRFAZAEK
WZIZUTObDNRH %,

> IVARAT-UFNANR—D 4 v 7R : SZC FHEiH D LRI B B KB B X
(SSSD) IZHEESINTHEY . TO—HITFRIRERX (SPA) . REFFHIXX (SAC). 7
AP — VB L IRE STV D,

> A XY= BJR SSSI: SZC Y1 Fo3dbEHEIzH v | FHEHo 5% SSSI NI

%,

> TFAARABNSTNATN—FS8SSI, > KU 7 SPA : SZC O & M IC/LET D,
> TUX—F—AXWOSPA: VA AT VYA FNORINET D,

ARBS ARy EEME L SZC Mk EHEH & DR RINLEBIGR AN D . BRI EAY I T
ETH D LIFESNDHRE b SO OFEEL B E S,

ARHT :
ARH 2 :
ARH S :
ARH 4
ARHS :

=

SZC o L JbicE L. YA X7 = Wi SSSI {33 5 ke A B,
SZC DHINLE T 5T 7 X —F — L A [ SPA Hiilef 2439~ % WL B,
SZC DAL, T 2 — VRN E F i D sk A R FR T 2 1R AE B,
IR B H,

T LY — L SRICE EN DM 2 (RE T DR EEH,
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1ii. V= AL =D

WLEERBE~ O B A FE ORI X, A8 8.5 km @ 2 » AT/ S D HEK 0 %25
L TiThiv, REF~ORBEHEZFEO KM X, WERIE & 70 m O 2 DO fE 2 I
L CiThbihvd,

PREFHMMICH 720 ) — AKX — A% SZC OIRZEH|RE (Proposed limits (Bg/y)) & . SZB

DFFATPEHHIRAE 2 BT D,

% 2-72 SZC KON SZC 76 O IR I H B 119

SZC SZB
Radionuclide Proposed limits Expected best Annual discharge Annual discharges
(Bq/y) performance (Bq/y) limits (Bq/y) (Bq/y) (based on a3
year average)
Ag-110m 1.12E+09 7.51E+07 -
C-14 1.90E+11 4.60E+10 -
Co-58 4.07E+09 2.73E+08 -
Co-60 6.00E+09 3.95E+08 -
Cr-51 1.18E+08 7.91E+06 -
Cs-134 1.10E+09 7.38E+07 1.30E+11 4.50E+09
Cs-137 1.90E+09 1.10E+08 2.00E+10 7.82E+08
H-3 2.00E+14 1.04E+14 8.00E+13 2.39E+13
1-131 9.83E+07 6.59E+06 -
Mn-54 5.31E+08 3.56E+07 -
Ni-63 1.89E+09 1.27E+08 -
Sh-124 9.63E+08 6.46E+07 -
Sh-125 1.60E+09 1.07E+08 -
Te-123m 5.11E+08 3.43E+07 -

) SZB TiE MU F UL, YT L 137 ROEDMOEFEIZ D> T

A 134IEEND,
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%% 2-73 SZC X SZC 76 OEMK M & 19

SzC SZB
Radionuclide | Proposed limits Expected best Annual discharge Bnusselicist negen
(Bqly) performance (Bq/y) limits (Bq/y) Ea (B ee
year average)
Ar-41 1.31E+12 4.64E+10 3.00E+13 2.94E+12
C-14 1.40E+12 7.00E+11 5.00E+11 2.33E+11
Co-58 1.09E+07 7.24E+05
Co-60 1.28E+07 8.54E+05 1.00E+08 7.67E+06
Cs-134 9.98E+06 6.65E+05
Cs-137 8.95E+06 5.96E+05
H-3 6.00E+12 1.00E+12 3.00E+12 6.73E+11
1-131 4.00E+08 5.00E+07 5.00E+08 1.30E407
1-133 7.74E+07 5.16E+06
Kr-85 6.26E+12 2.22E+11
Xe-131m 1.35E+11 4.80E+09
Xe-133 2.84E+13 1.01E+12
Xe-135 8.92E+12 3.17E+11

T RERETOFFAIHIRTIX, A (TATr 41 & UTHHE) . RIR_—Z R (2391 k60 &
UCaHM) . RN FUF UL KH#E 14, T UHK 131 MEEINTND,

iv. JEEE T v
SZC fitigk h> B i S 7z B R O JE & F D% DB ZRE L. PC-CREAM 08 ¥ 7
Y2 THOYR—NED a— L& FS>TEF LI,

O EEH 1 (kR4S M)

PC-CREAM 08 @ PLUME & FARMLAND €2 =2 — L& HWT, KUK 6 KK
HAOREEZRE O, E, EzTT bl
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£ 2-74 KUKPER « WWAE /T A —2 119

Parameter Value
Distance from reference stack (m) 450
Bearing from reference stack (°) 15-45
Physical stack height (m) 70
Height of tallest building affecting stack releases (m) 60
Effective stack height (m) 20
Meteorological data Site specific (SZC centred windrose)
Roughness length (m)® 0.3
5.00E-3 (tritium)
. . 0 (noble gases and C-14)
Deposition velocity (m/s) 1.00E-2 (iodine)
1.00E-3 (particulates)
Washout coefficient (1/s) 1.00E-4 (excluding gases, which were 0)
Deposition rates (Bg/m?/s) 1

@ EEH 2 (MEEA S )

PC-CREAM 08 ® DORIS & ¥ = —/L% AT, RN OGOtz X 58 B
2 (R = 2=k A S ORIEEIEAK K OVEEHEREY) ~ DU RE DL O %
E7 /UL LT,

K 2-75 WHTEHLH N T A — 2 119

Parameter Local compartment Regional compartment

Volume (m?) 4.00E+08 4.50E+11
Depth (m) 1.00E+01 3.10E+01
Coastline length (m) 1.00E+04 -

Volumetric exchange rate (m3/y) 1.10E+10 -

Suspended sediment load (t/m?) 8.00E-05 6.00E-06
Sedimentation Rate (t/m%/y) 1.00E-04 1.00E-04
Sediment density (t/m?3) 2.60E+00 2.60E+00
Diffusion rate (m2/y) 3.15E-02 3.15E-02

@ ERH# 3 (Lo 4 )
oA B 1. 2 LEERICHE EEEOEBHI TR S L, FEROEBH 1, 2 &[4
CEMNER L TNAE EEZONDZ D, BRI 24T 5 MBI 72 &l S 7=,

150



@ AEBH4, 5 (HE (Scrape) &M A EH)

TAEASRS-19 7 /LZ L » T, RO SMEHOLEIC L 5 (Scrape!20) &
TR O ST PERZFE D P EE N34T X v7-, SRS-19 EF /LT, /NS 72 (< 400 km2) ~OD
W ER RO E RS & Wik, BHERE, KRB ZE U CEOWRIRIZIEE L7 i

PERZH D OB F G OM G 2B LT b D Th %,

# 276 WOKAELHM GEEIRR) O/~ T A—2 19

Parameter Value
Generic PLUME Model Parameters
Distance from reference stack (m) 2500
Bearing from reference stack (°) 345
Effective stack height (m) 20

Meteorological data

Site specific (SZC centred windrose)

Roughness length (m)

0.3

Deposition velacity (m/s)

5.00E-3 (tritium)
0 (noble gases and C-14)
1.00E-2 (iodine)
1.00E-3 (particulates)

Washout coefficient (1/s)

1.00E-04 (excluding gases, which were 0)

Scrape Parameters [Ref 16]

Scrape surface area (m?) 40450
Scrape depth (m) 2
Scrape volume (m?) 20900
Inflow (m3/s) 0
Outflow (m3/s) 0
Marshland Parameters [Ref 16]
Marshland surface area (m?) 1861554
Marshland depth (m) 0.1
Marshland velume (m?) 186155
Inflow (m3/s) 0
Outflow (m3/s) 0

120 Scrape (FIHHE LR L 7=,
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v. Pl 7 a—T

SZC LB+ % SZB Mgk b OMHIC LD NHB ~O i M 20 fiiL, ERICA
waET I —FEHWTER I,

ERICA ¥ — Vi, BREEHERT & 5 EAEF O Jilis MRS R I P | AR B4 B A% 4 (DCC)
A LT, AT HMEREZFHET L0 THS, DCC X, EMiE (Bakg EMRAE
H (fw)) &2 WITREEEA (Bakg 2 W% B/l BEAAE & fw) O BN U /;;%ﬁ?&ﬁ:
U 0)%&%@% F (WGy/h) L EFRSND, WEMHKIT EAMBHIE < O F I35 —
DCC 1%, 1EWAY) ., BUYERRE, B OB OMAE RIS b\fﬁﬁéhf:}b UIN
ERICA /~/I/c_néﬂﬁn;inf:f7‘f—&«\“~x WCEENTWD,

JEFEBREET O R&D Publication 12818 DFEIE A A A (7 V7 k88, %1 / 7 131m,
Xt/ 133) ORHICHE O AROB BN CERA I,

vi.  fRAEAEY)
SZC WA MEDIZART 28X, SZC Stage 1 Report (£ 4.2.2, 4.2.4, X7/
57 4.2.8) THiESH, ERICA D 77 /L FOFEAEAY) L i L, SZC o NHB ##fiic
F2HBEOBNAY (2vE) &7 7<) BEENTWD,

A BB

ERICA N OFEHEAN) O 4 BB PEL, ARUEAY A B 5 A 88R D 572 2 Xl 2 F o3 Iy
MOEG TRR SN D,

KA GlEE « K) AEREROEMEORIRHA IZLL T D@D,

K : WS 72 & DAY A KIE Tl 29 E,

KR (7 -~ AR E) BT AOFELKN TV DHEER,

JEE - Rl 0 7T AOEITGEWAEY (BT 2A0aA e EOJRAR) CEEORE TR
THEY (—Ho~r a7 yr—UnE) ORI,

JEE - EEICH N (REL B E) 5 2,

Pt A= B SR D EPE D RIRIA B XL R oo
T b AW £ o R Tl 2R, 157 TR X7 EOWFENEE AR & X 10fl
T A (RIXART T <Rl) EPICHE TS L EIC, o~ b v R
PN Ci = IRE L
zerh s et T O LR, B EORITEMITHEI S D,
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Vii. AR L OB 5

# 277 REFIRMEICK T D SZC b ORI L 24 B M 1 (BB L) A ~Dfi&E

Risk Quotient
Organism Total D.ose Rate per (expected value)
organism (uGy/h) (unitless)
Amphibian 4.8E-03 1.2E-04
Annelid 2.0E-03 4.9E-05
Arthropod - detritivorous 2.0E-03 4.9E-05
Bat 4.9E-03 1.2E-04
Bird 5.0E-03 1.2E-04
Flying insects 1.9E-03 4.8E-05
Grasses & Herbs 3.4E-03 8.5E-05
Lichen & Bryophytes 3.4E-03 8.6E-05
Mammal - large 5.0E-03 1.2E-04
Mammal - small-burrowing 5.0E-03 1.2E-04
Mollusc - gastropod 2.0E-03 4.9E-05
Reptile 5.0E-03 1.2E-04
Shrub 3.4E-03 8.5E-05
Tree 4.9E-03 1.2E-04
Badger 4.9E-03 1.2E-04
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# 2-78 RZEHIRMEIZI T D SZC 26 OIREHHIC K24 BH 2 () A~ &E

Organism Tg:glagios Sr: ::‘:;;/ﬁfr (e?(?:c%l:io\tllaﬁ:te)
(unitless)
Bird 2.1E-03 5.2E-05
Benthic fish 3.7E-01 9.2E-03
Crustacean 3.7E-01 9.2E-03
Macroalgae 4.0E-01 1.0E-02
Mammal 4 0E-03 1.0E-04
Mollusc - bivalve 3.9E-01 9.9E-03
Pelagic fish 1.9E-03 4 8E-05
Phytoplankton 6.3E-04 1.6E-05
Polychaete worm 8.0E-01 2.0E-02
Sea anemones & True coral 4 0E-01 9.9E-03
Vascular plant 3.9E-01 9.8E-03
Zooplankton 5.4E-03 1.3E-04

#* 2-79 EFIRIEICE T D SZC 25 OFIR « [AHBHIC K 5B 3 (RS0 £

DRI
. . Total Dose Rate per Risk Quotient (expected
Coastal Habitat Organism R P Q ( P
organism (uGy/h) value) (unitless)

Terrestrial compartment Bird 5.0E-03 1.2E-04
Marine compartment Bird 2.1E-03 5.2E-05
Both compartments
(assuming 50/50 Bird 3.5E-03 8.8E-05
occupancy)
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2 2-80 HREHIRMEIZER T D SZC M6 OKIRAHIZ X D AEEM 4 GRAKIE) AW ~DikR

Risk Quotient
Organism Tg:al D.use Rate per [expec?ed value)
ganism (pGy/h) (unitless)
Amphibian 1.8E-03 4.5E-05
Benthic fish 1.5E-02 3.6E-04
Bird 1.8E-03 4.4E-05
Crustacean 1.7E-02 4.2E-04
Insect larvae 3.2E-02 8.0E-04
Mammal 1.8E-03 4. 4E-05
Mollusc - bivalve 1.6E-02 3.9E-04
Mollusc - gastropod 1.6E-02 4.0E-04
Pelagic fish 1.8E-03 4.5E-05
Phytoplankton 1.6E-03 4.1E-05
Reptile 1.4E-02 3.6E-04
Vascular plant 1.7E-02 4.2E-04
Zooplankton 1.6E-03 4.1E-05

155



#£ 2-81 FERHIBRMEIZFT 5 SZC O OREA I L5485 (RH) £ ~OfaEE

Organism T:::al D-ose Rate per (e?(I;:c?:: :/IaeI'::te)
Cob e, (unitless)
Amphibian 3.6E-02 9.0E-04
Benthic fish 2.9E-01 7.3E-03
Bird 3.5E-02 8.8E-04
Crustacean 3.4E-01 8.4E-03
Insect larvae 6.4E-01 1.6E-02
Mammal 3.5E-02 8.9E-04
Mollusc - bivalve 3.1E-01 7.8E-03
Mollusc - gastropod 3.2E-01 8.0E-03
Pelagic fish 3.6E-02 9.0E-04
Phytoplankton 3.3E-02 8.2E-04
Reptile 2.9E-01 7.2E-03
Vascular plant 3.4E-01 8.4E-03
Zooplankton 3.3E-02 8.2E-04

# 2-82 SZC /&3 ® Natura 2000 YA MZEET AREOEEL 1T ALY ~DR &2

Environment Total dose| Coastal - Coa.stal— Total Fresh- Max Terrestrial
Agency Site Site name Priority!? | rate :;:::'L f::.l:nal coastal water :::::'ate f:::
Code WO eyrm) | weymy | B | B gy | ey
Minsmere to M
A28 Walberswick SPA 9.3 1.3E-01 1.3E-02 1.4E-01 3.1E-01 3.1E-01 9.0
Minsmere to
Walberswick
Heaths M
A29 and Marshes SAC 9.1 1.3E-01 1.3E-02 1.4E-01 0.0 1.4E-01 9.0
Ad6 Sandlings pSPA L 16 1.5 1.3E-02 1.5 3.6 3.6 12
Orfordness —
Shingle Street L
A35 cSAC 1.5 1.5 1.3E-02 1.5 0.0 1.5 0.0
Alde-Ore Estuary
A02 SPA M 9.3 1.3E-01 1.3E-02 1.4E-01 3.1E-01 3.1E-01 9.0
Alde, Ore and
Butley Estuaries M
AO3 cSAC 12 1.3E-01 1.3E-02 1.4E-01 0.0 1.4E-01 12
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7 2-83 EMHIBRMEICIT 5 SZB TN SZC 76 ORME S I L A4EREM 1 (FER) 4

IRNGE S &
Organism Tz:;alnl\)i:: (I:lac:: /':sr (e?(ile(c?:: :II:Ir:lte)
(unitless)

Amphibian 6.7E-03 1.7E-04
Annelid 2.7E-03 6.9E-05
Arthropod - detritivorous 2.8E-03 6.9E-05
Bat 6.8E-03 1.7E-04
Bird 6.9E-03 1.7E-04
Flying insects 2.7E-03 6.7E-05
Grasses & Herbs 4.7E-03 1.2E-04
Lichen & Bryophytes 4.8E-03 1.2E-04
Mammal - large 6.9E-03 1.7E-04
Mammal - small-burrowing 6.9E-03 1.7E-04
Mollusc - gastropod 2.7E-03 6.9E-05
Reptile 6.9E-03 1.7E-04
Shrub 4.7E-03 1.2E-04
Tree 6.7E-03 1.7E-04
Badger 6.8E-03 1.7E-04
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# 2-84 FRIHIREIZI T 5 SZB KX SZC 76 DI EA iz L 248 2 (FE 1)

W ~DfRER
Organism ch::al D.ose Rate per (e?(l::c?:: :llaelr:e)
(L) (unitless)
Bird 3.5E-03 8.8E-05
Benthic fish 4.2E-01 1.1E-02
Crustacean 4.2E-01 1.0E-02
Macroalgae 4.6E-01 1.1E-02
Mammal 5.7E-03 1.4E-04
Mollusc - bivalve 4.5E-01 1.1E-02
Pelagic fish 2.2E-03 5.5E-05
Phytoplankton 7.1E-04 1.8E-05
Polychaete worm 9.1E-01 2.3E-02
Sea anemones & True coral 4.5E-01 1.1E-02
Vascular plant 4.5E-01 1.1E-02
Zooplankton 5.6E-03 1.4E-04

# 2-85 FRIHIREIZ I 1T D SZB KON SZC 76 OFIK « KUREA I L 5 4EEH 3
(BRI B~ aR

. . Total Dose Rate per Risk Quotient (expected

Coastal Habitat Organism . P Q { P
organism (uGy/h) value) (unitless)

Terrestrial compartment Bird 6.9E-03 1.7E-04

Marine compartment Bird 3.5E-03 8.8E-05

Both compartments (assuming 50/50 Bird 5.9E-03 13604

occupancy)
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% 2-86 AERIHIFRMEICISIT D SZB KON SZC b OKMMES I X A4 B 4 (R)

AW~ DR
Organism T::al D.ose Rate per (e?(i:c?:: :':I'Lte)
BT E R (unitless)
Amphibian 2.6E-03 6.6E-05
Benthic fish 6.2E-02 1.6E-03
Bird 2.7E-03 6.8E-05
Crustacean 6.9E-02 1.7e-03
Insect larvae 1.3E-01 3.4E-03
Mammal 2.7E-03 6.6E-05
Mollusc - bivalve 6.7E-02 1.7E-03
Mollusc - gastropod 6.8E-02 1.7E-03
Pelagic fish 2.7E-03 6.7E-05
Phytoplankton 2.5E-03 6.2E-05
Reptile 6.1E-02 1.5E-03
Vascular plant 6.8E-02 1.7E-03
Zooplankton 2.5E-03 6.3E-05
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# 2-87 FMBIRMEIC I T D SZB O SZC b DRME G I L 248 5 (Rih) 4
%

W~ %i
Organism T::ga;:i::: [I:lac:; /;:]er (er:::c(tl:: :::l':e)
[unitless]

Amphibian 5.3E-02 1.3E-03
Benthic fish 1.2E+00 3.1E-02
Bird 5.4E-02 1.4E-03
Crustacean 1.4E+00 3.4E-02
Insect larvae 2.7E+00 6.7E-02
Mammal 5.3E-02 1.3E-03
Mollusc - bivalve 1.3E+00 3.3E-02
Mollusc - gastropod 1.3E+00 3.4E-02
Pelagic fish 5.3E-02 1.3E-03
Phytoplankton 5.0E-02 1.2E-03
Reptile 1.2E+00 3.1E-02
Vascular plant 1.4E+00 3.4E-02
Zooplankton 5.1E-02 1.3E-03

i

FHE L 72T R TOEMITHOWT, BER (BRSSO LY FRIFE) 13, BUEDRES
BT OFHIIEAEE T D 40 pGy/h LY KIFICEWE £ TH - 72,

M OFER, SZC 226 DBREEMMIC K 2R bEELZ T 54 HFAERRIZAERT S
2 EHH) OREFRIT 0.80 uGy/h TH Y | RQﬁ(JXﬁ%ﬁ:ﬂﬁﬁ@f4MﬁWh’ﬂ?
HHEERER D) 13 0.020 ThH 72, SZB & SZC Jifigk ) b O HEFE R OE A HEHIC
5%ﬁ®%@%§f5$%(@ﬂé%ﬂ:é%#émmwmﬁ)i27mﬁm\MQL
0.067 Tholz, ZOMERIL, BIEORKMEME TH S 40 pGy/h # 1 KLl ETFES> TS,

L7225 T, SZC JRF I3 EFTEMME O SZB & OfAEDLEIC LD NHB ~Ofidit
PR DRBL, RN E TRIS D,

4. RECXLEZENAOERINE
2 ERON 3 ETHIA Lz, SZC OBREETmIIIR D LFEICHOWT, FFMaitiET 57
O, EDF =) v —#% (7> K) @ Head of Environment, Decommissioning & Radiation
Safety T 5 DrP.Bryant 512, A>T A4 2 CeT7 U7 (202343 A 7H 17~18 K
(AARKE)) #FEfE L7z, 7V 7 %BUTCATLEARBHRICONTIL, @E, 2 %
J O 3 EOFRARRITIBR L,
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f# A PC-CREAM (2R3 % 34
A-1. PR

1) KX
-1 ZUoic

FEGHEE O KR ~DOHHIE, BRx 2R T AR OWIE ISR R 5 AEEER S 5, K
K[ OHESYERZRRIL, HURPER R ORI R & LTt SN 56+ R0E 112 L 24Nk
<& MAIZEDNEHKIELS D 2 SDOFERRIE THIT 2RISR TR H D, 7
= L OB HREAREIL, MR A~OILE & B EREORRIC X > TR 1@ LT,
FCSHEREFR O R OWEMETE B 1L, BB FBREE CRAT L. & 2 CHOGPERERR I3 A MR R & 93
S SEHETHZ ENTE D, W LT HEGERZREIL, B U AN B2 EELS X D FlED
FEER. HOWLARREIC D Z e D, LA LT R O R 1, e+ & BT
LD EIEL 2Rl & 2, fESCTEEA~OWE L. AMOBY~OHMEEROBITIC
DRV | EOBBUINEIHEIE T D2 5D, £z, WEHKIE< o & LT, 15RTHED
FEBEICEIZ2BMLEZXONDH, ZORKITBALED L Z 5 PC-CREAM 08 [ZIXZF ENT
WZRWY, L7223 o T SEEDUTE A DR R CTlx, BE T OILE L 2 D% DA T
T bR EBRE ISR T DB OIT A B ET 2 LERD D,

ZOFETIE, RET OB MERZIERE ., AR, K OZER T OESSMERZRE I X 2 S8k
T HEE | BIL72 KRG T CL 38R U7 HUR PR O BLAL A RIS k3 5 BRRE O B &
L TR 5, RRP OGS RERE K OSBRI < M=z, Yzt~ M+ 2% EU A
0 OZERIN A E AR DE T, T—20 5 O AL OINRHIE < I L D EMBREZ HEE
T ENTE D, FREOITET, BALERE CORR RO FBREE COBITRRHE S 1.
H1F T OIMEIL < BRER DRI ZA b, 2255 O FFRERSTREIREE . M Ok~ e ) DR
MESRENSRESND, 2D OMEOITHET A NELONOEEAFEDO Y A NEA
DA LA EDEDLZ LT EUDARNICKT DI 6 ORI E I LI EHRE L F R T
HTEMWTE D,

YA D5 30 km LINOEA OB ZFR T H72DI2iE, K01 MrGOEREZE
BT AMERH DN L, [MAOFTEE | ZDOEADERDHLO R D FES S
NTWDHAIZBET 2 E RN MNETH D, KIZ, BT 5 BRETHAR T O B eI EE & S5 H
< REEZ, EHRECHNEZDO LR LTT A2 AW TR 5, R o RE L4+
P HMEEZ TN ENHET 2720121, WERLFEAEMZR EOEANOEIEEIET — 4
bLE LR D,

X A-112, K& QLR SUIE AR REOFHIIZF T 2 e Bt 2 F X oR 7,

ZOFERCEEN D HPHERRIIE A1 IORTIEY THDH, OO, BER
REEMIZESONTRIRS N2, 20U A NI TIX2R < MO BHE—TRES 2 0 ik
TCHRSGIH D Z LN TE D, RKFITH ST X CORMHEEE | B EBREE AW L
TOBATE TN DBRCEE T 20X, T, BOREREFR O R 23 6 0=,
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EFRIMEEIC L0 B EBREEICBAT L2V b O Bl 21, MR IZIEE LR WATEME T A RAT
HATH 5D,

I MRS KR 2 B B3 2 BEBE X B . B bR, RS, A
Trat R L OBRRITIKFT D, ZOWETIE, B S icWE oftsuE. EC OMRIR
ORI 2 5 3000 km DOFFEEIC O > TET/MEEN TS, 1FLAEDHEA, &
Ao & DML Z OBEOFHN TREDLBRESND, LovL, —EO MR IL,
ZORIEERME & RVCEEW, & 25 WIERR EBREOM Oy & O ORI /2251 X
DX MNCR IR Ak S 4L, Z OB THOMT 2L 010D, 2085 ikt x
ZETOHLGEICHOET VBB INDIVNENRND D,

Atmospheric .| Dispersion .| Cloud gamma
discharges and/or beta
Inhalation of
plume > y
Population
distribution or
Deposited gamma [ ®| individual habits
and/or beta 'y
Y A 4
Deposition o Inhalation of Collective or
resuspended material individual dose
Agricultural
> Food§tuff > production or
contamination individual ingestion
rates

B A-1  REIEHUT K 2803 < S28T o bt O
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# A-1 PC-CREAM 08 Ot S %fE (KK

Nuclide Half-life (days) Nuclide Half-life (days)
°H 4 51E+03 #sp 2.70E+00
e 2.09E+06 3p 6.02E+01
*s 8.74E+01 #sp 1.01E+03
“Ar 7.61E-02 ) 5.73E+09
lcr 2 7TE+01 Y 8.04E+00
“Mn 3.13E+02 2 9.58E-02
“Fe 4 45E+01 133) 8.67E-01
®Co 7.08E+01 135) 2 75E-01
®co 1.92E+03 Bimye 1.19E+01
Zn 2 44E+02 e 5.24E+00
Kr 3.91E+03 Fnxe 2. 19E+00
ke 1.87E-01 *xe 3.79E-01
FKr 5.30E-02 135my e 1.06E-02
Kr 1.18E-01 xe 2.67E-03
BKr 2.21E-03 xe 9.84E-03
8gr 5.05E+01 1340g 7 53E+02
sy 1.06E+04 s 1.10E+04
*Nb 3.51E+01 “’Ba 1.27E+01
“Zr 6.40E+01 “La 1.68E+00
"®Ru 3.68E+02

1)-2 KRRILEET VR ORT A —H

- BIIE B D FEAR

T MO O B W B PEZR O RQTIRE X, y. 2IE, TV AT NV—LET VO
LHEMAE TROLIICE 2 bND, ZORITEAMICH L TEHEINZHDOTHLIN, =7
0N EBETHHEAICHRBRICEATE 20 EE L TV D,
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X(X,y,z)z%exp |:_[y_2+M]} (3.1)

2 2
Toyo; oy 2o

whereX(x,y,z)is the activity in air concentration at the point (x,y,z) in Bq m™. The origin
of the co-ordinate system is at ground level beneath the discharge point.

X is the downwind distance (m)
y is the cross wind distance from the centre line of the plume (m)
z is the height above ground for which the concentration is calculated (m)

Oy is the standard deviation of the horizontal Gaussian distribution (m)
(or horizontal dispersion coefficient)

o is the standard deviation of the vertical Gaussian distribution (m)
(or vertical dispersion coefficient)

Q, isthe release rate (Bqs™)

u is the mean windspeed (ms™') and

he is the effective release height (m)

 JEHRAHE A —KRIC 3 L7235 A R

X (3.1) DOELNDIREX, Bm X 03205 F TOREMIC H~THEIRER O Jig 12
INbd, &0 RKEHEOME T, WEOKFEFMOIRD Y IFE M EOEBZFE S ND, [
LMD —E TR & A —kE & OE Loy 72 it <k, X (8.1) ko ko icEEE
TIENRTE D,

V2 _ Qo (Z_h )2
X(x,z)=——2 e - 3.2
N "pH 207 ﬂ e

- BEHE & OS2 E 2756 O 0

BETD DWENBHEND & T — MITIE L, AREANICIEH BICEET S, H RIZE
ET DL, T—AERAER, PRICKRETICR > Tosnd, i EPrbDT L—A
D EHEE L, RRTOFEEBARREITA (3.2) ObDONLROLIIBEESID,

S one Qo (z-he)’ (z*he)’
X(X,2)=———=——| exp| - —== |+exp| - —— 3.3
x2) 25{ R o)

* RO & 2B R L TR
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ShiZ, AFES he OBHBIC L DL G S ERTNUTR 6, ZOHIE, ®S he
DA D DFF R E & b2, MR 25 IR 550 (8.3) OIHITHIST
H2bDTHD, LIcin->T, AROEEETIE, PHREIRATEZ LD,

Top of mixing layer

he A Zz

Source : Point of
' height ' interest :
\ A v v

Ground
A-2  ABBHTED D ORI BT DIRE 8 M O & O R of X

o0

Q. - (2sAth.*tz)
e - 34
27rxx/gazus SZ:[; Xp[ ( 25, * ﬂ oY

CENELT S BRI T o T A DR
ZEFO%, IIEESBRBEOMENREEOES LV REL olo & & IEBIOE
WA T B S REE B OM CAREMIC —HE 2D, 20 E, R34 T TOLHIZ
flilgiTx %,

?(x,z) =

X(x,2) i@fﬁ (3.5)

cRTG Ak
EC TIERRDZEMIZ—MIZ Pasquill (1961) 122 /X Doury (1976) 23|12 L5 AT
LTHEMIND,
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OPasquill / Smith /Hosker /55

Smith121j%, Pasquill A ¥ — M2 THEHINTWDEERI 2T Y — (RKEZEE)
TiE7e <, HFN R A P TRROBEMZ ER L, BEEHBEOMD 0.5, 1.5, 2.5,
3.6, 4.5, 5.5 (. £NZh Pasquill O RK[LEEENFHA S F ICTHYTHEEZXTX
VW, Smith [ZZDOFKEIER L, P EN 6.5 OIEFICEE LTRE, T72bb RAREE
G LMEEINSREEZETL L oI LT,

Smith 1%, K&GM: & BUEOFPHIZ b7 > TG RRREZ HEICE X, oz OEZFHE
L. WO AT N — KNET VRV EMERET NV ER CIRE TRIfEEZ 525 X9 Lz, &
LY, FFREICIISOICHBEHHE L WI RTRA—XEZEATHZ ENTED,

axb
1+de

oz= F(Zva) (36)

where F(z,,X) is a roughness correction factor given by

F(zo,x)=ln(fx9[1+i} ] , 20>0.1m (3.7)
hx’
F(zo,x)=ln(fx{ :l ] , 20<0.1m (3.8)
1+ hx’
u(z) =u,(z/ 10)" (3.10)

£ A2 BHEMNOREMMEILE D NT A—HF

. Roughness

Terrain
length zy (M)

Sea, very short grass 0.01 0.14
Open grassland 0.04 0.17
Low lying crops, eg, 01 0.20
root crops
Agricultural areas 0.3 0.26
Parks, open suburbia 0.4 0.28
Cities, woodlands 104 0.39to 1.1

121 Smith FB (1973). A scheme for estimating the vertical dispersion of a plume from a source near
ground level. IN Proc 3rd Meeting of an expert panel on air pollution modelling. Paris, Oct 1972.
Brussels,NATO-CCMS Report 14.

122 Pagquill F (1961). The estimation of the dispersion of windborne material. Met Mag, 90, 1063, 33.
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£ A3 WEFROILBARECEHITR LT A=

Stability

category a b c d

A 0.112 1.06 538 x 10 0.815

B 0.130 0.950 6.52 x 10 0.750

C 0.112 0.920 9.05x 10" 0.718

D 0.098 0.889 1.35x10™ 0.688

E 0.0609 0.895 1.96 x 107 0.684

F 0.0638 0.783 1.36 x 107 0.672

Coefficients for the roughness correction factor, F(z,,x)

Roughness length

(m) f g h J

0.01 1.56 0.0480 6.25 x 10 0.45

0.04 2.02 0.0269 7.76 x 10 0.37

0.1 272 0 0 0

04 516 -0.098 18.6 -0.225

1.0 7.37 -0.0957 429x10° -0.60

4.0 11.7 -0.128 459 x 10° -0.78
ODoury 5

Doury (1976) 123(%, FEBRT — X O L B a—nh, SEIHIRE E BEIRRE t OBfRE

HXH L,

FERIORGEIZEED 0z D 2 DONRY =— 3 U EEFE L, EERIE e R4 7otz
SHELUEZ, NSO ERLRLZEREHLEDEDL LIk xR EA KRBT L2 &
MNTED, BILgE 7T TV =B Dk & e BEIREREICkdT 5 M & k OfE%

T A4 ITRT, BT TV —ITONT, 3 DDREMNEE I TV D,

o= (Mt)'

(3.9)

123 Doury A (1976). Une méthode de calcul pratique et générale pour la prévision numérique des
pollution véhiculées par 'atmosphére. Rapport CEA-R-4280 (rev 1).
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# A4 Doury AFX—A|TRDH/NT A—H

Diffusion Time of travel, %t M k
condition Seconds
Normal 0-2410° 0.42 0.814
2.410°-3.28 10° 1.0 0.685
> 32810 20 05
Poor All 0.2 0.5
Notes
1 The vertical standard derivation of the o, = (Mt)*.
2 Time of travel is obtained as x/u, that is the distance travelled divided by the mean wind speed. Wind

speeds of 1,2and 5 m s are considered for normal diffusion and 1, 2 and 3 m s™ for poor diffusion conditions.

ufif

7 A-5 Pasquill / Smith /Hosker 5 % O Doury /72D JEUH  ONEE & i/ &

Stability Typical wind speed Typical mixing layer

category at 10 m (m/s) depth (m)
A 1 1300

B 2 900

C 5 850

D 5 800

E 3 400

F 2 100

G 1 100

(b) Doury scheme

Dispersion Mean wind speed, Depth of boundary
condition ms’ layer (m)
Poor 1,23 200
Normal 1,2 2000
Normal 5 1000
Note
1 From Clarke (1979) and Jones (1980)

- JBUFE AR R
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SRR O ERRE S B T IR D BRICIRE 2 KT S5, BaRGREL, E1E
FRTEE QoRp 2 (8.4) IMRATHZ LIk THDLZZENTE S, Z 2T, Rpldkk
TERIND,

Rp=eXp[-Ap§} (3.11)

where 2, is the radioactive decay constant of the radionuclide (s™.
TR O BRI > T — AICRERE L, FREFEOREIL Qo Ra 2#2(3.4)
D QIZRATHZ LI -TRODDZENTE D,

Rd=—4ii—{exp(-ﬂdlsj-exp[jplij} (3.12)
Ap = Ad Us Us

where 24 is the radioactive decay constant of the daughter (s™') and Ap that of the
parent.

PC-CREAM 08 TiL, 7V —AIKETHHRVIO 5 (D233 <ITE Z 28558135 1)
D 20) FINRET ULEND, TREMPIEFIEMOEGA . B & &R EMIZH 5
EREL, BHIND,

VB A

T N— DO BRI -0 AL, Bix 2 B A T OREKA T =AML > ThHREZR
LATREMENR B D, ZOBREITIX 2 SDOWER T e EARND L, BRNICLDBRE eddH D
WE T A v aT U ), HE ICRYVIAENTZHHEORE (LA T U R Thb, A
ERTHRAT 287 VE, 2o v 2A0mM 528, LA T U MUty aTy
NOREAE ST S Z LIENREE 72D, VA v aT U MREOEIZIEm O Tt 2D
WENEENTWD,

The wet deposition rate per unit area D,, is then found by:

_AQ(®)
Xaus

(3.14)

Dw

where x is the distance from the release point, « is the angular width of the sector
(radians) and us is the mean wind speed.
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# A6 WMEILEHE LT+ v aT v MR

Type of material Deposition velocity1 ms’ Washout coefficient® s
Noble gas 0 (0) 0 (0)
Reactive gas 10° to 107 (107) 3.10°to 3.10” (10
Particles ~ 1 um AD 10*to 107 (107 3.10%to 3.10™* (10
Particles ~ 10 um AD 107 to 3.107 3107t 3.10"

Notes

1 Applicable to neutral stability and deposition to grass

2 For a rainfall rate of 1 mm h”'

- LIRS

RMEVEAE 1T, WES NERE XIIHAED L S R NERi LoEEY L #ET 5 LTk
ST, T—LnBRESNAIEMR T a2 TH D, Th— L LWENRET 2 HEIL,
ZER]POWEOMWE, THEER., XMOKRKORBITEAF L, LEREOBIE Ve 24> THE
ETE 5, WAERHEEIX, Chamberlain (1953) 124 |2 X > T, HALRFRH]Y 72 0 O B mifE Y
720 OFRME EICRE LIZMEORE, RECTORMBEYLT- Y OEKIREDLE EFR SN
7

WL A R XTE OREFFE 2 E Do ZIRATHEA BN D

The dry deposition rate or its time integral, Dp, is given by

Dp=V,C (3.15)

where C is the activity concentration in air at ground level or its time integral,
respectively.

124 Chamberlain AC (1953) Aspects of travel and deposition of aerosol and vapour clouds.
Harwell, UKAEA, AERE-HP/R1261.
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#£ AT FOHIEE S B O RS

Effective release height - 30 m

Fraction left in plume

Stability Wind speed at 05km 1km 2km 5km 10km 20km 50km 100 km
category stack height (ms™)

A 1.32 0.96 094 092 0.89 0.86 0.81 0.68 0.51
B 265 0.98 096 0594 0.90 0.87 0.83 0.73 0.59
C 6.62 0.99 098 0.97 0.95 0.93 0.90 0.85 0.78
D 6.62 1.00 098 097 0.93 0.90 0.86 0.78 0.69
E 3.97 1.00 098 054 0.86 0.78 0.68 0.51 0.36
F 265 1.00 099 0895 0.79 0.61 0.40 0.13 0.19
G 1.32 1.00 1.00 0.99 0.80 0.44 0.14 0.0068 0.000087
Effective release height =70 m

A 1.64 0.99 097 095 0.93 0.90 0.86 0.75 0.59
B 3.28 1.00 099 097 0.94 0.92 0.88 0.80 0.67
C 8.21 1.00 1.00 099 0.97 0.96 0.93 0.89 0.83
D 8.21 1.00 1.00 099 0.97 0.94 0.91 0.84 0.77
E 4.93 1.00 1.00 099 0.95 0.89 0.81 0.65 049
F 3.28 1.00 1.00 1.00 0.98 0.89 0.68 0.28 0.060
G 1.64 1.00 1.00 1.00 1.00 0.97 0.79 0.23 0.081
Effective release height = 100 m

A 1.80 0.99 0.98 097 0.94 0.92 0.88 0.77 0.62
B 3.60 1.00 099 098 0.96 0.93 0.90 0.82 0.70
C 8.99 1.00 1.00 099 0.98 0.97 0.95 0.91 0.85
D 8.99 1.00 1.00 1.00 0.98 0.96 0.93 0.87 0.80
E 540 1.00 1.00 1.00 0.98 0.94 0.85 0.72 0.55
F 3.60 1.00 1.00 1.00 1.00 0.94 0.76 0.33 0.083
G 1.80 1.00 1.00 1.00 1.00 1.00 0.94 0.44 0.056

<RI I D0 - TRAEET VORI OWT

ATE TRl L7z RRPEH & TEE 07 WL, BB, RROLEWED—ETH D LK
ECELHAICEMNIND, FFHREZFET 56, ZOREITETTERVWOT, £
UIE CTET NV EREIET DMENR D D,

KA ORGRERE Tk E RIT, KX THEZOND ERET D,
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The activity concentration in air or deposition rate is assumed to be given by

X{r.z)=>" fi; Xi(r.2) (3.20)
j
where fj; is the frequency with which the wind blows into a particular sector in the
direction of interest (i) in atmospheric stability category j
r is the distance from the source

D-3 7= A0 b OINBHRIT < BREOHEE

T— LB DA < BREOHEE T, —MRIT, 225 ORI B & BT 9 2 B & |
2253 DO W R B 2 U 2 AR o 1 2 SR AR O SRR R S AR A D BB D 2 BB T
bhs,

U OET) 12 X DAMIHIE < SRR

TN—LDORESETN—LNOBHESMZ L -T2 20T AN RIICHEH S
THEY, ThENFERETT NV EARETT VICHEEND, AREETT VT PC-
CREAMO8 |23 STk Y |, 20keV LLEDTRTHOT R AF—THH I 5, 20keV LA
TOTZRAF—TE, UFICRT L IHEREETADMEA SN D,

KA Z BT DTN — L b OZELR T ORI MR ZHEE T 572 0I2iE, FEIREET L
ERV2O0EBMHETH D, 207 7 r—FITid, KT OBETRERE D, SR E]
ETELTNV—LORBEICDIE>TH - Th DI &, ROENBIFAREICH D Z &2
REBRODRIHE & 72> T 2,

n
D, =ki X X |iE; (3.21)
=1
where D, is the absorbed dose rate in air (Gy y"1)
X is the atmospheric concentration of the nuclide (Bq m™)

Ei is the initial energy of the photon (MeV)

I is the fraction of photons of initial energy E; emitted per disintegration

n is the number of photons of particular energies emitted per disintegration
ki =2010°(Gyy " per MeVm=>s™

T — BN OPRFE AN+ IE—RE T Z O FIENES R GA . AREET VA
L2 iE 72 5720, PC-CREAMO8 T, HEREETF V2N T 5 & FriCEmPrttic
L TETONRY OFFBECRKRERBEZELDARENS DT, BHEDOT T —F %
BHLTWS,

AREZETT L TIE, —EOVERFICL > TTV—LE2RHA L, 2NN O E2FS
T 5, itRIZIZ 2 DOEERH Y EETHIHATON T 7L ZAOF AL, 7=
VAEZESHOWIREICEWR T 52 L Th D, KIS, FFEDBS RO FEIZIT, =
FIVX— LRSI D EB O NBE LT\ D, I PERERE O BRI L D BREIE. HRE
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TRIFXF =AY RO LTRSS,

SRR S OB BT 2 F 7 T o AT, IEREDEF L o R EBEDE LT
YAD 2 DD HAERK S D, SRR D ORBE r IZB T 2 EME T v A F I,
ZHEEGELE L R T v 7% 8&2 AW TE 5L, Jones (1980) 12512 L~ THZ LN TWD,

- GB(E.ae”

4172 (3.22)
where F is the effective flux (v m™=2s™)

q is the source strength (v 8_1)

r is the distance from the source (m)

il is the linear attenuation coefficient (m_1)

B is the energy deposition build up factor and

E, is the initial photon energy (MeV)

AIRZEN S DEREF TV A Fe 13, ZOBESHERERZERITD > TS
ToHZ LIk THLND,

fXB(E, ur)e™"
FC=J (E, ur)e

2
H Ay

dv (3.23)

where f = intensity of the specified gamma energy

© R OWLUL R D SR M ORI s ~ D B~ D28

7T v 7 A&, £ A-8 OB E I THALRFRY 72 ) D22 OWINHR ST L, %
IR B 77D TR BT, RETIRZ B8 LR W TR T 20 E b 5, F 51
RS OEDRBEZFHT D2 DOMBFREER A-8 1T, ZhoOMRIE, HHERE)
SOMEITHEM SN D, AREOHEICOEKICAEDNTH L LIRES TV D,

125 Jones JA (1980). ESCLOUD: A computer program to calculate the air concentration, deposition

rate and external dose rate from a continuous discharge of radioactive material to atmosphere.
Chilton, NRPB-R101.
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F A8 AT AN EGRE ORI

Photon Absorbed dose in air per unit Ratio of effective dose to air

energy fluence (Gy m? /photon) _dose fc_Jr gach_ energy for

(Mev) (ICRP 74, p159) ;sscz;trgzl_ﬁ:)lrradlatlon geometry
(ICRP 74, p175)

0.01 743107 271107

0.015 3.12107 1.23 107

0.02 1.68 107° 3.62107

0.03 72110" 143 10"

0.05 323107 51110

0.1 3711077 7.48 10"

0.2 8.56 107 6.79 10"

0.5 238107 6.75 10"

1 447107 7.1910"

15 6.14107° 746 10"

2 754107 7.74 10"

4 1.21 107" 8.24 10"

Note

1 The derivation of these data is described in section 3.2.6.1.

- RN R

PTG S V7o EIT. T — SO @R I ERTER O F MW D AN LTSl e H 0T
HDH, BANICWD NORREIX, BYORESER Ik TS D720, RIBIZIKTT %,
Z ORI, BRIV D REFSCE8 OB T T 5,

EU #ETiX, —7&#TT 0.2, ZEHET 0.07, —f%FHMiT 0.2 AL SHTWD
(Brown and Jones. 1993) 126, ZHifidDBEAMND NOBEDS . FHOEMIZ L 5 ik
D=, BRERORIMCND NOREL WV /NS WEE 2 515, Brown and Jones (%, #
T ORI T DB ERIL, BT ORIMNIB T 2B EROFEMEIZ0T 2R UL LT
RKOOLNDEREL TS,

PC-CREAMO08 ® 27 77 R ~TiX, BNr —v a7y 7 42—0.2, BInr—v
V77 E =1 BT 74N ML TREISNTEY, 774 /L NORINIEBIRFHEIGIX
90% & 72> T %, PC-CREAMO8 Tl fH ASREZFHHRTHEIC, o ~vHgE<on s
—Yary7y s 4 — L RNEHNFHEIEGZEETLZ ENARETH D,

126 Brown J and Jones JA (1993). Location factors for modification of external radiation doses. Rad
ProtBull,144.
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- N—H R (EF) 1K DIMBHIEL

KIRZFED U T D EA DOZEK[ P OFPHIL, —RICT NV —L2DORE S IZHAThEL (B
DWW A — ML) BEROMEITITERET T LV AHEHT L2 LN THDH, PC-
CREAM 08 Tl&, B RZIRENT- Y O ERERL RIS 27 -2y FE2HWT, &
TAHIZ L DINBBEIE S REAHEE LTV D,

£ A9 REKPIRED b AN— BT < SR~ DHEREL

Radionuclide Cloud beta dose Radionuclide Cloud beta dose
(svy'y(Bam?) (Svy")(Bgm?)
°H - 132 951107
e 7.86 10° 152 7.70 107
*g 9.70 10° 125 6.81 107
“TAr 8.92 107 Hinye 1.28 107
*cr - Enye 267 107
*Mn - =xe 9.00 10°
®Fg 1.26 107 135my e 1.85 107
*®Co 4.4110° Xe 551107
“co 7.92 10° Xe 3.9210°
%7n 2.26 107 e 1.26 10°
Ky 424107 es 239107
My 435107 ¥cs 2.36 107
Kr 2.86 10° “OBg 476107
G 6.73107 L a 1.05 10°
G 297 10° Hce 1.92 107
¥sr 1.1810° “ce 6.19 10°
Ogr 3.00 107 2py -
®zr 1.21 107 py -
*Nb 8.49 107 240py -
mGRU _ 241Pu _
22gh 1.1310° *1Am 2.8610™"
g 711107 *20m -
Bgh 9.0810° *cm 8.5410°
129) 4.8110° 2em
=) 273107
Note

1 USDOE (1988)
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-4 BESOREERBIT
KRR 6 TEAE U7 OB, B BBREE 208 U CTRBAT L. BRI RE DA
SMEBRIE < TG SN R OB 3 DO EFER R CARICHIEL T2 eERH 5,

- PR

HIFR T LI BOR B L, 02 OMOEELIC K> TEPICHFIET 5 Z L3 b 5,
ZORER. BURMEWE ZWAT 5 2 & NHBERPIE BRI ICR D RN B 5 2 & 23R
ENTND, £72, BEHIA~OFFERCEDHOFILEIC LY . (BSOS =B ko
ENEYL S D ATREMED B Do

FRIED A B = XA 8E, NARZREILE BUC X AEELIC R S5, BEIEASHE, ARH.
JEAERE 72 & O NAW 725 X 2 BRlEX, @5, R Ch 5, £ ORBIIEELOMEIC
Lo TELT %, RFTHIZRTRFIFIIRFEOMAC L > TEERFIE R L 20 H 508, £
MA~OEMBEICOVTIIEIZ LD A =X LN LY EETHD, PC-CREAM 08 Tid,
ANTHI 7B X A RIS ER ISR EE I N RE WD, B LD FFEOHRNE £
TEY, A4 MIFAD LD TH LD, ZO—RNZQRET MITE N TR,
PC-CREAM 08 Ti, BEEREE AW THFEELET MLl Tn5, Jbad—a v 3o
MR TORIC L A FHEREIZOWTIE, PC-CREAM 08 Tt Garland et al. (1992) 127 »
MELEETADMEHAIN TS, HIH OFFERI 1.2 106 m! ZKE L, Bk
EEBLIEEN -7 FORIILLTO X 512725,

k(t)=(1.2 10°t"+10%)e ™™ (3.30)

where k is the resuspension factor (m™), % is the radioactive decay constant (day ') and t
is the time after deposition in days.

- R EEH
YRR S B LEREE 0 B B AMICAT T 2R 13 EME T, 2 < Ol E U, Bt
MORFEPHRFE DBREICRE <IKFT D, &0 HERBITIERZ L FITHXITRT,

127 Garland JA, Pattenden NJ and Playford K (1992). Resuspension following Chernobyl. In First
report of VAMP Terrestrial Working Group. International Atomic Energy Agency. IAEA-TECDOC-
647.
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RADIONUCLIDES IN AIR

Deposition ¢ Deposition Deposition Inhalation
Resuspension Resuspension
SURFACE o SURFACE
OF CROP PASTURE
Weathering Woeathering
| i Translocation
Translocation +
Root
soiL ——————J~| INTERNAL
ROOT ZONE | uplake PASTURE
) (ptake Ingestion
INTERNAL
CROP
Ingestion Y
LOSS ANIMAL
INTAKE BY MAN
X A-3 MR O BYEEIC B T 5 HE T vt 2 OfH

BWEEH &I LT U D A ~OBATICRE A 525D & LT 3 DOFEHER
TREANH Y, HEPOBSMEEIEOBE, Y ~DOBT, B ~OBITTHD, F7 1
A TOBFEDWEOBITEET MMET D702, 23— A2 MEFTOFIEEZRA L
7o BATHEIZ. v AT LR DMy E2RTXEM T, FTEDBATRIZ LN > TBITT S
TENTE, HERENTIIH—REGMMEIN TN D

PC-CREAM 08 Cix HPA Oy R¥)EEHE 7 /L FARMLAND (Brown and Simmonds,
1995) 28 &N TV D

- HEFOBAT

THEA~OBAT & BRI, BUR MR O T~ D IEE % AESCEW R ~DELY JA
H OB R R T AR ET D EE R AN = AL TH D, LRI > T ALFEBRD
BALDRI D OB AR ET 25 G0 H D, 2L DRI A =2 BRBITHREICEEL 5
Z\ﬁuﬁﬁ®@ Lz ol hE, LR, KR, BWNENRET 5, B, BEo
T MEDTZDIZ, BEELS TRl (B 20, AABCHH) & BB ECBHER 23

128 Brown J and Simmonds JR (1995). FARMLAND: NRPB’s dynamic model for the transfer of
radionuclides through terrestrial foodchains. Chilton, NRPB-273.
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TN THEN LIRS 572 RED 10D 2 BRSO T 5 2 ENTE 5,
THEOBITICHET AT — 2 BRONTWE Z LA ZE L, TFALTHEM SN BITRE
TN =T AOTEBTT — XIS E | MOTRTORKIZHEAFEETH D & AUE S
NTVW5, 207 7a—Fi, IV =0 AL AREOHETHTTHLEXLRE LYY
LARA B FULADL I BRILRIZOWVWTUIBENTH DL B2 NI, FUFEDLD
RBEMEDE W TRIZ OV TR T 7 a—F L 725 T D, BITHRERIT, Bix 7o i
FOHE IR TV b =0 AOBATICET 2 EBROPENHHEE I, R A-10 IZER I
TW5,

(a) Model for well-mixed soil

0cm

Well-mixed
soil

+k11

X A-4 BEVDEATS+OET IV

30 cm

(b)  Model for undisturbed land

A-5 BEDEATHWRNWEDET L
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# A-10 HEETF AP OBITIRE

Transfer Value ind”
coefficient

Well mixed soil?

Ki1 1.90 10°
Undisturbed land®

kia 6.64 10 *

kzs 1.72 10"

Kas 1.07 10*

K 4.0310°

Kas 3.8010°

Notes

1 Values from Brown and Simmonds (1995).

2 See diagram 3.3, section 3.3.3.2.
3 See diagram 3.4, section 3.3.3.2.
4 kiz =1.27 10° d”' for strontium.

- W ~DFAT

IR DR ~DBAT AR T 5 E 7 /L D LR B A L T ICHRANTR= T,

FEMZ DN TR, B &AM O O KEAEE S TS, ER~OBEL, HEEL71-
i BE OMEWT ST 1D & O HURE D FHRIEIC Lo TR Z Y | HMN~OB 8L, 150
BV JAZ & BEHD D OERIEIC K - TR Z %, Boli5E LI RIEZET NV OGE | BITEOR N
JHEOVEY L1 FIE R U BRI LI > T b,
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Atmosphere

Y Dapﬂ:l;hgn ___* -

— Periodic removal of
EXTERNAL plants fram kand
PLANT dus o cropping
* *mlmaﬁnn
Lo
Resuspension — Weathering
procosses INTERMAL
A PLANT
* *&mt uptake T
S0IL
 S———|
Ramaowval

M A-6 HURMEEOBEY ~DBITET IV

O 180 b O HZFE O MR, fREF, HAUT

FARMLAND TiZ, /¥ (a3, 8. BEE. }Y) ORRA2RTBITHREL &
BT, EREREL RERERI. N - ¥ e AN T T, FIHTE DR L FERT — X 25
BTDHEITEIRESNTND, BH—LE TOBBE ORI & kL E ORI %
O 5 &= %EE L T\W5 (Simmonds and Linsley, 1982129, Brown and Simmonds,
1995128) , L) 22 ik 7 — # 1%, Chamberlain (1970) 180(Z X > TIRD L H ITEF S
TR E, NSA DO TERT LN TED

Activity kg™ dry weight of crop

NSA (m?dayskg”) =
(m™dayskg) Activity deposited per day per m? of ground

(3.34)

129 Simmonds JR and Linsley GS (1982). Parameters for modelling the interception and retention of
deposits from atmosphere by grain and leafy vegetables. Health Phys, 43, 679—691.

130 Chamberlain AC (1970). Interception and retention of radioactive aerosols by vegetation. Atmos
Environ, 4, 57-78.
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#F A1l 1EWHI O L850 b OBATER S (BUR{E LU E NSA)

Crop/product NSA (m2d kg'1 dry weight)

Strontium Caesium Plutonium
Based on Model Based on Model Based on Model
measurements prediction measurements prediction measurements prediction
Grain 2.7-45 1.5 47-69 7.1 0.52-0.8" 0.69
Flour 05-147 0.9 56-6.2° 6.5 0.02 - 0.05° 0.07
Green vegetables:
before processing 34 -57° 30.1 - 30.1 - 30.3
after processing 35-16.8° 6.7 3.0-10.7° 77 027-078° 6.1
Root crops’ 0.55-17 0.06 46-86 71
Fruit® 15-20 1.7 51-10.7 26.6 0.93 0.54

Notes

1 See Brown and Simmonds (1995).
2 See Simmonds and Linsley (1982).
3 See Mayall (1995).

O +-587> LHE SR I~ D FFVEbE

RS X DR OHRIL, 2 SOREARTERIND, H—EEIL, BICXDik
BHHEEDBHBROFFEICEAT 260 THD, b —2iF, tbERE,y H CUIEE) LN
\HEBEDMT 2 LTz BRI, BE4 7 v AL X > CTHBET A2 & Th D, Z D%
% FARMLAND (ZAH A AT 72 DIk 2 72053 72 S 41U (Brown and Simmonds, 1995) 128,
[f U3 it @ Fruit €7 /L (Brown and Sherwood, 2008) 13LZI31} 5 Fi#ilEE iR
OEHIZAWHLN TN D,

OB OELY A Z

RSOV AT 27 —2 1%, EFHWHE TR OMY & HHOBOREL &V D
ARV ETH D, ZDE DT —212iE BV IAR A T =X L ORFRIKAFVEIZ B3 2
WIBFENTELT, 2O X5 2R THE ICHETT 5 Z LIETE RV, FFHIKFEEO® 5
ET O M, AF IR OARI O FST AR IR DO ZEB AN S VDR D IR N T O A
A TH D, RFIFMBAMIETIL, ZOREF KA TH D, €5 TRWGEEI,
IEARREIC Lo CIRE SN D X DT, MR T LS HIC 2 5 2 & 2 ET VTRE
LTCW5, TR ORMSTRERRE AR & I RIRICEE T 256 . i O R el JIE A
ATO TP DOREIZ L > TRELSREIND, RHEEREDNHET /L TH S 2 BATHRE
DOEH X, Brown and Simmonds (1995) 128 |25tk STV 5,

O ~DRATICEIT D I TR KL OTCHRIEAF T A —H
BT NTHENT DIFTCREF N T A= LI 2 £ A-12 (£ 05, fEILE,
e 2 180 T OMENER & R AR LTV D TR OB MEGR AT O G YL | IHERT O A F I

131 Brown J and Sherwood J. Modelling Approach for the Transfer of Radionuclides to Fruit Species of
Importance in the UK. (To be published)
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BIOR ST 27 —ZPWREN TV D, TRIIKFT 237 A—F | FRCIRMEREUTER
MUTfEZR A-13 I[ZELDTND, EFVTHMA SN DBITHREIT, & A12 L& A-13
DT =2 nGEENE D,

£ A-12 WY ~OBITIZBT 2 IETHERF/ ST A—H

Value

Parameter Green Grain Pasture Potatoes  Fruit
vegetables

Yield, fresh wt 110° 410° 510°° 310° 1.69 10°

kg/km’

Interception Factor 0.3 0.3 0.25 04 0.74 (plant)
0.012° 0.007 (fruit)

Half-life on plant 14 14! 14° 14 14 (plant)

surface, d 14.42 28 14 (fruit)

Soil on plant 0.1° 0.01° 4 0.1° - (plant)

0y

e 01

Depth of soil, cm 30" 30’ 15° 30" 30’

Fraction of activity 0.2 0.1 - 1.0 1.0

retained after
preparation’

Notes

1 Whole cereal plant.

2 Grain seed.

3 Summer.

4 Winter.

5 Before preparation and processing.

6 This is the yield from 3 harvests and is expressed as dry weight.
7 Depth of well mixed soil from which root uptake occurs.

8 Depth of undisturbed soil from which root uptake occurs.

9 Applies to surface contamination only.
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* A13 EYEEL HERREEOL

Element Crop Trans- Ref’
location®
Green Grain Potatoes  Pasture Fruit
vegetables
Sulphur 610" 6107 610" 610" 610" m sc
Chromium 310" 310" 310" 310" 310 i sC
Manganese 110" 110" 110" 110" 110" s IUR
Iron 210* 410* 310* 410™ 410" s sc
Cobalt 1107 510° 110* 1102 510° s IUR
Zinc 1 1 510" 1 1 s IUR
Strontium 210" 110" 4107 510772 2107 s IUR +
Yttrium 110 11072 110 11072 110 s NG
Zirconium 110" 110* 110* 110™ 110" s EC
Niobium 1107 11072 1107% 11072 1107 s sc
Ruthenium 1107 1107 1107 1107 1107 i EC
Antimony 1102 11072 110 11072 110 s sc
Tellurium 310° 310° 110% 510° 310° m EC
lodine 2107 2107 2107 2102 2107 m EC
Caesium® 1107 1107 6 10° 3107 310° m IUR +
Barium 1107 1107 5107 1107 1107 s EC
Lanthanum 310° 310° 310° 310° 310° s sc
Cerium 110° 110° 110° 110° 110° i EC
Plutonium 110° 210° 510° 110 110° i IUR +
Americium 5107 5107 8 107" 110° 110° i IUR +
Curium 510° 210° 310° 110° 210° i IUR
Notes

1 Key to references: SC = Simmonds and Crick (1982); IUR =1UR (1989); NG = Ng (1982a, 1982b); EC = work
done for EC (1991) but not published.

In addition (+):
Nisbet and Shaw (1994) for strontium, caesium and plutonium values.
Nisbet and Woodman (2000) for strontium and caesium values.
Green et al (1997) for strontium, caesium, plutonium and americium values.
Carini (2001) for strontium, caesium, plutonium and americium values (fruit only).
2 This value applies to uptake from the lower layers of soil, for the top 1 cm a value of
210" is appropriate.
3 For crops other than pasture, fixation of caesium is incorporated implicitly in the root
uptake values.
4 Mobility of each radionuclide for translocation has been classified as mobile (m),

semi-mobile (s) and immobile (i).

- )~ DO RE OB AT
TEESTPERZFR D E ~DREATIE, FEHPRAIZ K 2B~ DI PERZFR DO HL D AT & | Z D
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%O, FRC A EE T 28O/ (KO SULEFEY) ~DBITEWV D 2 DD
T”’%iéo

OB & 2 H PR TR O L
LB~ D TR DOBATICE D 2 /e A 1 = X 5% LU R IR,

v PASTURE
SURFACE
¥ ! Consumption

Rosuspansion Transiocal Iun by animal

Y INTERNAL PASTURE ANIMAL

A1 %
Din

B A-T I~ DO PEEREORBATICED 5 E 27 nk X

B FELREIEL, BOBREBAD 2 5TH D, ROBIUL, 1TE A EDGHEEED
BERIZH W CEEICEERRK CTh 520, B ORGE 2 @i 3 2 BT 03/ W HGH R
FEICOWTIE, WARHETHIHEND D,

PR OMEEIL, —BICROBEA R b EEZRE TH 5, BREBWIZ X5 THEOREER
IR, L EBICEE LT IE RS0G5 0O TH D, iR D ORI X
% T B HEEA~DBAT D AW M RE IC SV TiE, BEEOBERA & & B A E R
HThHDLAHEERD D,

— AN B SRR A AT 256, 2 DOBIRK A2 BB L2 iU b
BEHINZ RS LT D OB EEFEOWA & | Z D% FERE L7 RO A T H
Do BV FRIERKED D DOILE TRWGER, a7 mE A0ME 1L L% ICEhm
EMIZEAINTELEREITEHIN NI Enb D, IWENHW TV A OW AL X
D ST REDOBEUL, B O ML EE & 225 O U RETR FE O RERRAFNE D B B B (SR 9
DT ENTE D, AR U7 B PEAZ R O RKUF IR & A O A% 3 M7 2 FEIX, B
BIRFRICEMA TE 5D T, ZOHMTEMAL TV,

BEA~D BT OBATICBE T Dk 2 723 T A — X I SN 7EX, ok o
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HRT—2 L L HITFR A12 £ F A 13 DOT— X IZHEHIN TV D,

£ A14 I~ DOBATITIR 2 HILRIEAF/ T A —H

Parameter Cattle Sheep

Amount eaten per day (kg dry wet/d)

pasture 13 1.5
grain
Mean life (y) 6 1
Soil consumption as % of dry matter intake 4 20
Weight of muscle (kg)
simple model® 230* 18*
complex model® 360° 30°
Weight of liver (kg)
simple model? 6 0.8
complex model® 6 1.0
Milk production rate (litres per day) 10 -
Number of animals per km® 400 500
Inhalation rate m® s 1510° 1.010*
Notes
1 These values are taken from Brown and Simmonds (1995).
2 The simple model values are for all elements other than caesium, strontium and iodine.
3 The complex model values are for caesium, strontium and iodine only.
4 This is the carcass weight, the weight of lean meat is 150 kg for cattle and 15 kg for sheep.
5 This is the weight of all soft tissues, the weight of lean meat is 150 kg.

OWA + FEHL S U7 ST PERZ TR O ARG

B DS A ST U 72 SR PEREAE O RPN T OZEEhT, R & 722 5K E DAL ITIK
3 %, BWICEB T 2 BEHMHEEORFNCET 27 —Z IR 6NTEY | b Fo@z£T
OB SNIT =27 AN LI LRI SN D, BICE T 2 S R o A3
ZET LT DERCBE L 2 D EMES OFRLEEIT, Mi%ock EREDIRDUC L > TR D, @
LWL BTE, R IR OBEMEEREOBIT 2 EE T A 2 THFATH Y, ThbiTA
DPIHET 2 ERBMERL Th D, ANEEE T O AW PRI B A 8 O FFam I TR
PRI SV TE, R MR T T V28R T 0 Z &N TE 5, BECUIRA Sz
TSV E DR TE Dz ~DBATEIG & T O Dl 12361 2 B PEYE O -6 2 £
T T IUT 2 Th 5. DEOBETH RO A @ U RE T 27201203, £ 0 M
ETNANLETH D,
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Y INTAKE

Gl TRACT
(LUNG})

To soll

OTHER
ORGANS

MUSCLE

LIVER

|

\]

B A-8  HHAEHE T L ORI

COMGETCTEMA LT —ZIZE A ICELEOLN TS, REFIOBMNEREIZEEN
HLETLFADO— BEIE GEGH & UE) OEAN, 3O RIZI T 5 EW=Aa - &
EHITRENTWD, INHDOT—H L, T /NVTHERAT BT/ EZEE HT 7D H

+5HENTE B,
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£ A-15  HEE A~ OB DOBITINR D 7T — 2

Cattle Sheep Biological ' life, y
Fi Fi

F,2 meat F, liver* meat’ F, liver* Meat Liver
Sulphur 210? 310" 310" 5 2 310" 310"
Chromium 110* 510° 5107 5107 5107 9107 9107
Manganese 2 10* 510" 2102 5107 210" 6102 7102
Iron 510° 110° 4 110° 310’ 5 5
Cobalt 110" 110" 1107 110° 110" 510" 510"
Zinc 310° 210° 210° 210? 210° 810" 810"
Strontium 210° 310" 310" 310° 310° © -
Yitrium 210° 110° 1107 110° 110" 410' 410’
Zirconium 6107 1107 1107 110° 110° 2107 2107
Niobium 4107 3107 3107 310° 310° 310" 310"
Ruthenium 110" 110° 110° 1107 1107 710" 710"
Antimony 110* 110° 110" 110° 1 5102 5102
Tellurium 510" 510° 510° 5107 5107 5107 5107
lodine 510° 210° 210° 5102 510° & -
Caesium 510° 3102 3102 510" 510" © £
Barium 510" 510" 510" 510° 5107 9107 9107
Lanthanum  210° 510° 2107 5102 2 110" 110
Cerium 110" 1107 210" 1107 2 110" 110’
Plutonium 110°¢ 110" 2102 410" 3102 © £
Americium 110° 110" 2107 410" 3107 © -©
Curium 110°¢ 110" 2102 410" 3102 © £

Notes

1 Values taken from Sinnaeve and Gerber (1991); ERDA (1975); Ng (1968); Fletcher and Dotson (1971); Baes et al
(1984); Adams et al (1978); Ng et al (1977); Voigt et al (1987).

Fm denotes the fraction of the daily intake by ingestion transferred to a litre of milk.
Fr denotes the fraction of the daily intake by ingestion transferred to a kg of muscle.
Fr denotes the fraction of the daily intake by ingestion transferred to a kg of liver.
Not required in the FARMLAND model used for this element.

[S2 N N VI S |

e E D 1 H OWAEIED 5 6, FFE O % I v 27 1282 %G Finh) (3, &
DEIITKDBND,

F(inh), = 100N )y
° f(ing),

wheref(inh)y is the fraction of inhaled activity reaching body fluids in man,

F(ing), (3.35)

f(ing)m is the fraction of ingested activity reaching body fluids in man,

and F(ing). is the fraction of the ingested daily intake appearing in the organ of or milk
from cattle (see Table 3.21).
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FBECUIRA S I BEREN N ORI BET 2 EIA X, BRI DR 0w L
BRI+ %, L L. PC-CREAM 08 T4 5K c#EDTF 7 /L b DFHREIL, W
ASHEHA, 1um O AMAD =7 2 Y LORETH S L HESN TS,

BN BT DY T R OREEHAT 2720 S 2T V& LTI
HINZRT, Bkx elfgs ~OWEOBE & | 25 Ofifes & RIKR O M OB REDTRER 15 g &
nTns,

A & FFIRCAAN Dl eiix, B ORBUT K E R EEE 5 2 | WL I L7 ~OBEORH{K
(ISR 52 D 5AICEEND, Y 7V nRICONTL, BIdHE—Dlifs s L TE %
b, —hH, AMBUFUNIONTL, BREENDLN, 2ODZNHDA ke F
LORIHDRFFEFHERZET ML TEDL LOIC, BREERmIXN SIS, BT AL
WL, TOBRERE L THEH SN 20 Z KRBT 272012 2 DD R/ 5 IXEHME
ENTND, FURITHFRBICETT 2720, 3 VRORBET MTITHFRBE Bl E LT
GEN, KANOFAHa VR LB vREZRNIL TN 5D,

INHALATION
INGESTION

LUNG s ...k .
Tt T
// /4 \

OTHER
ORGAN(S)

MUSCLE LIVER MILK

M A-9 BHELRRHTT VoA (BY 7 IoEk)

s MUTFTLALRFE 14

KRR &R FBREMO MY FUALRSE 14 OBITIZ, ZhETOE®Y v a o THOHSE
BREICOVD TR LEF L LD LD b bHEMTH 5.,

MNE~DRFE 14 & U F U LORAKROEEIT, xR KIC K D RFE L RKDENLEN
OEBMENORETDHZENTE D,

PC-CREAMO8 T S N= b 9 — 2D LT FFEDHEREET V2 AV CTREF O h
UF 7L EIRFE 14 OBSRIREZHEET 5 HETH D, ZH OSRERE L, @ D)
BT BREBRIC L DM E L | MAREOHETEIZERT 2 0EGEHR T TRlEh 2 ZER R Dk
FEREZHET HT-DIEHT 2N TE D, £ A-16 1F, PC-CREAMO08 O£ /i 4k
HEEET VICEET LR F 2R L TWD,
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#F A16 MN)VFULLRFI4IHRDLT—H

Concentration in food

Bqg kg'1 per Bq m? (air

Water Carbon concentration)?
Foodstuff content % content % °H “c
Grain 10 36 12.5 2400
Green vegetables 80 8 100 533
Root vegetables 80 8 100 533
Fruit 84.4 8 100 533
Cow's milk 90 4 112.5 267
Cow/sheep/pig/chicken - 70 12 87.5 800.0

meat/offal/eggs

Notes

1  Carbon content is taken as being 40% of dry matter.

2  The atmospheric specific activities are:
125.0 Bq (°H) kg™ (H.0)per Bq m™ (°*H)
6667.0Bq (“C) kg’ (°C) per Bgm™ (**C)

1)-5 5% H3IC X B AT

THED B 30 em DIGYRIT KX HAMHBBIE < 1, B TEREFE D & ik S bk Flic DT
SRS TWD, BT X 2AMBHIE < 13X, REHEBWIZ OV TERIN TV D, HHEE
(80 cm BA'F) DIHYIZ K DMBHIE I, EEN NS W LR L T D,

- W BT & B AMNERBRIE <

TS D B MR D D i S D e IC KA AN < 1. P R E .
H1lmOEITHBITDHE[PORNMRELZFHET D2 LI > TRHMiis LT\ 5, ZHiE,
& DR E O OB OFRNAFAET D IR PEREFE D b D22 ORI EE~D % 5%
HEL, BROESLOMEEZRES L, B2l THE» O OMETFS 2 AT HZ LT
[P OERIHERZFH L (KA-10 22/,
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!

A-10 (GG D BN < FFEAf O 4 AI-

ZORETIT, HELERTOERE HELZERTOBENEEIND, ZORUTKRD &
) E A & B (Kowe et al., 2007) 132,

132 Kowe R, Carey AD, Jones JA and Mobbs SF (2007). GRANIS: A Model for the Assessment of
External Photon Irradiation from Contaminated Media of Infinite Lateral Extent. Chilton, HPA-

RPD-032.
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dD(r,/,E) P;-E(/Uabj C B[rdrj uxe*ﬂa(Y*X) (336)
P air y

where

dD(r,I,E) is the component of dose in Gy per year due to photons of energy E MeV

from an annular source between r and r+dr at a depth of | in the soil (see
Figure 3.12),

| is the depth of a disk annulus,
P energy conversion constant (1.6 1072 J MeV™),
T time conversion constant (3600 s h™")

(1, | p),, ~mass absorption coefficient of air (m2 kg‘1) for photons of energy E,

o] density of air (kg m'3),
B is the build up factor for scattered radiation,
Ca is the number of photons of initial energy E (MeV) emitted per second per

m? of surface and cm depth soil layer considered,
x,yandr are lengths (metres) indicated in Figure 3.12,

Ha and ps are the linear attenuation coefficients for the photons of energy E in air
and material respectively (m'1).

PC-CREAM 08 T L CWAHREHE T 4 77 U (L., ICRP Publication 74 {235

WTW5,

BNIZWDE AL, BANORIE, 4 58N ) KO 2 B HERE L= v

<R E N O HHREER S ND Z 120 ERO LBEIN D, ERRORREIX

ﬁ\%\ﬁﬁ@gé\%@ﬁ&\@%W@@Aﬁﬁ%ﬂiof%iéoPOmmMM%
I IEE LB L 2B v EREZRO X5 IEL T\ D, TE~D

m%aﬁ#HLT&Mi BADEFEREE TOMERD 0.1 L LTWND,

- N—F T X B HERIE L

HFRIILE LT — Z MR 2 & O AN IE < 13, TP OB - OMREI/NE
W HIRAMHEOWIX B E 725, £ 1 MeV LT O 3L ¥ —TIHZEKH O
B D K& < MRS OESIE U TERFT ORI EEN K E < BT 5, Kk
JEJE, T2 HEE 70 um (2B DRERIL, REIZILE Lok~ 2 i EREfE I S
W, REND 0.8m OF X TEHE SN TS (Holford, 1989) 133, [ €T /L TEH
EENTZWL OO BFERREOMEZ R A- 17T IORT, ENPDORE SIC L DMEDOE
Bix, SNOOEZEFEELTHEATILERS D Z E2EWT 5, £ A-17T RS

133 Holford RM (1989). Supplement to dose conversion factors for air, water, soil and building
materials.Report AECL 9825-1.
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I, AR < OIELEMNT & 2l 2 BRI AL TV2RUY,

R ALT AN—ZHIT LD BEHIT < MR EARE

Dose rate to skin Dose rate to skin
Radionuclide  (Sv y'1 per Bq m'2) Radionuclide  (Sv y'1 per Bq m'z)

°H - 23b 3.01 107
“c 9.16 107 23b 1.81 107
*3 1.4110% '*sb 2.80 10
“Ar 2.66 107" 2 347107
¥icr 2.9210™" ¥ 8.58 10
*Mn 1.15107"° %2 262107
*Fe 3.7910% B 232107
*Co 1.3510™ 139 2.00 107
¥Co 2.3410% My e 4.09 10%
*Zn 7.16 107° **Xe 26210
BKr 1.3110” 13MXe 7.86 10%
G 1.38 107 Xe 1.73 107
G 4.61107 13X 6.10 10%
#Kr 1.49 10" "Xe -

K - xe 2.95 107
#sr 3.16 107 *Cs 7.66 10%
*sr 5.07 10” ¥Cs 1.20 10
*Zr 3.6110% '*Ba 1.49 107
*Nb 1.43 10" La 2.95 10"
"®Ru 4.95 10"

Note:

1 Holford (1989).

1D-6 ANASA L BEEEET L

TS E D KRN X DB &4 T T 5 72 011X, gl N 1A 3
EFEICEAT DI MBS ETH D, PC-CREAM 08 Tl S CT\Wb 7 —# (%, PC-CREAM
98 THMESN TV LD LR L THY  F#E 7 /L PCCOSYMA (Jones et al., 1995)
BRRATHT7T — 0 bEH I Tn5, PC COSYMA @7 —# %, Commissariat a
I'Energie Atomique (CEA, 7 7 2 &) |2 X - THEE LR E OJEFER 2 L TR S vz

134 Jones JA, Mansfield PA and Haywood SM (NRPB) and Hasemann I, Steinhauer C, Ehrhardt J
and Faude D (Forschungszentrum Karlsruhe GmbH, Institut fur Neutronenphysik und
Reaktortechnik)(1995). PC COSYMA (Version 2): An Accident Consequence Assessment Package
for use on a PC. EUR 16239. Luxembourg, EC.
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77Uy RF=2IEASL b D Th D, BHBEDFN 1T 5 21%. PC-CREAM 08 (%, #r
72 B3, AL, AL LN — ERL FELN— B R, BN Ao & AR
w2, PrHREZTLE T OMEREOE THEL TS5, PC COSYMA &, JffE L R DHEE &
RRED T Y » RInb Z DX ) RIEREZ Y v REAEKT 20T 52 L3 TE %,
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D7 FETFTAKRORTA=FFE LD (KR)

F A-18 TET NV UG A — ZHEHFER

PP R TV INTRA—H {5
b s AU RATN— | JEBAREK - MREHE I L DAL
LET IV + Pasquill / Smith BETx5%
/Hosker 7 - FUHOFRE S A BETE
* Doury 53 %)
- R COILBEHmI 1L
BT REENTTL D
o JEE D EREL AT 1T~ = R
THEE
- BT A SRR IS BT A
Ay FEE VR 1 R VAL TE
BIOFREFE RO & LY FF
i~ 2
TS VE R - BIRHL B O AR EE L IR
DA B E
TR Uty aT | Uy aT UM Uty aT UL A
v MR E30 7T NeEE
HLMEIL A - WOPETRAE R | - HMEUR S - TR R S 2B E
BHEENSG | - REREET | AREET VICEIT | - B FZFX VX —GREITNT
DA =R | HHFTNT R TETANREEDLL D
KDL | c AREET V| - BN RT v TRE R v
< - ERPNRBERF O MR R A E
Fohf K VAR | R FTRE
D
+ ICRP Publication
74
B EEN S | (CEAL KRR
DR—ZHIT | FEH T2 DR
KDL | R ER O T
< — Xy~
B OHER)
P - FHREEARER SR K DI O EBFE L

NZ R B ELIT B RE LT

194




Yy L

A%

INT A =X

e

|7

Y

- EhEy R EEH

t

=

V%

FARMLAND

- BEEF N0

TRk

- NS DOIEY A~

DRATHREC (EEWT,
PRFF, HRIR)

- BEED B AEWS R

i~ 0 TV 17
3

< RN B OBATIREL
cEEMNSBEYMA~D

FELREAF /N T A
— 4

- B EE L R

BRE RO

- R EN Y~ D AT

(ZFR D I T FULAF
INTA—=H

- B EN Y~ D AT

BT — 4

s FPUFULLRFE

1457 —4

© MR EE ST SCHR D FE L

DA (BIEOFLHR L)

R E) (FRPE) & LTIEE

LERFEELTND

s P UF UL L KR 14 13O

B LY EMEERBITEEE
T5

B3NS
DH < IT

(B ffe 72 50 4
T Y R

« BV RT w IR
« ICRP Publication

« HHEVEER (80cm LLTF) DiF

G & 2 SHES RS 3 A

Ko BB | 74 - BB DR R A E
< 15 & HERD J& AT HE

HY NG | HRERE)D |« N—FRTE DB | - B (30cm LLIT) DF
DR — Z I DO ER | FERITBMERE | B K DR IR
K Do ERH T | AR Rk

<

195




2) ki
2)-1 IZL®I

WA BOR PRI, oK (I . A SUXMEREEICHEN S D TRetEny & %,
IR U7z BOR PR, — MBIk OB & RHERE 7 & RIZ K - CThoiia b, Bl
ST, BEH S U7 B EE O] MR TOWE~DOBATIX,. PC-CREAM 08 [ZI3& £
TRV, ITHIICEET 25T, Simmondsetal. (1995) 135/ C& £ T\ 5, VElEERE:
I S VT U MR DL EIT . F BRI O SR T 2R RF R, FRIZWIE & HEREOREIZ L -
TREIND, ZOHRDOHEIL, 10 RERMFCHHFEIIZI T 5 — KA 72K OB & OHERE
0 ADEEEZT D, WHERIHOSHET VIZIE, b3 —a v Yk & PO 3G
EFNTWD, ZNENDOr—AT, FAT (ocal) 7 /L& Ml (regional) ET/LRH Y |
JRFTET MR E HIRE T VOO A 2 —T7 2 —2 L L THRET 5.

TN U 72 O PERZRRIC 2 A~ 722803 < RRER IR, HERE 2> & OANTHIE < | 7]
JIH RO B SO, )12 5 OEEIK OB, 117K % VEWRLM O OFEMEIZE ] L7212 D
BMOER, 728 TH 5, PC-CREAM 08 Ti, WJIIKIZ & 2 BAEWCHEE O HERE & Br < |
INOOEBI BN ZE SN TV D, MEEREICH S B ERERE OSEIC K 5
AASOPT < REBE I, VEPE R OEE, VEFEHERIC X 2RI WL ST DOWARLE
SRNFAET D, PC-CREAM 08 TR STV DIRIAPEHIC X 2 IE< RBEDO Y 2 + %
# A-19 2777,

ZITT PR EN TV D A R A-20 [RT, 2D ORI, Adgit
WCESTRYVEEREENEENTND EEXLND, MMOBSHERED ., @72/ T 2 —
ZENFIAARECTHIUE, R LETTVICEDDL Z LN TE D,

135 Simmonds JR. Lawson G and Mayall A (1995). Methodology for assessing the radiological
consequences of routine releases of radionuclides to the environment. Radiation Protection 72,
EC Report EUR 15760, EC., Luxembourg.
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® A-19 AKRA~OPEHICET 2903 < BRI

Exposure pathway  Freshwater Marine
Ingestion Fish Fish
Treated/untreated drinking water Crustacea
Molluscs
Seaweed
Terrestrial foods from land irrigated with Terrestrial foods from land subject to
river water* seaspray deposition*
Terrestrial foods from land treated with Terrestrial foods from land freated with
river sediments* marine sediments*
Terrestrial foods from land treated with Terrestrial foods from land freated with
river plants* marine plants*
Animal products where animals’ drinking
water has been taken from a river or lake™.
River water whilst swimming (inadvertent)*  Sea water whilst swimming (inadvertent)*
River bank sediments (inadvertent)* Marine sediments (inadvertent)*
Inhalation Resuspended river sediments® Resuspended marine sediments*

Seaspray

External irradiation

River bank sediments

Marine sediments

Fishing gear*

Fishing gear

River / lake water while swimming*

Sea water while swimming*

River / lake water while boating*

* Pathways not considered in PC-CREAM 08
** Can be calculated using the FARMLAND model
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= A-20 KIS O R A ST 2 72 DI B[R S AT D R R AR
(PC-CREAM 08 @3t %) (ICRP, 1993) 136

Radionuclide Half Life (y) Radionuclide Half Life (y)
y y
°H 1.2310" ) 2.20 10°
“c 57310° ¥ics 2.06 10°
2p 3.92 102 s 3.00 10’
®p 6.96 107 49Bg 3.49 107
*g 2.40 10" 0 5 4.6010°
Sicr 7.59 107 “Ce 8.90 107
*Mn 8.56 10" ice 7.79 10"
®Fe 2.7010° Pm-147 26210°
Fe 1.22 10" Eu-152 13310
Co 7.42 10" Eu-154 8.80 10°
®Cco 1.94 10" Eu-155 4.96 10°
#Co 52710° 21%p 2.2310'
SN 9.6010" 21%g 3.78 10"
®Zn 6.68 10" “*Ra 1.6010°
®se 3.29 10" 230Th 7.70 10*
gy 1.38 10" 24Th 6.60 107
Ogr 2.9110° 24y 2.4410°
SZr 1.75 10" =3y 7.04 108
“Nb 9.63 102 28y 4.4710°
*®Tc 2.1310° ZNp 2.14 10°
%Ry 1.08 10 28py, 878 10"
%Ru 1.01 10° py 24110°
22g) 7.4010° 2%y 6.54 10°
245p 1.65 10™ 21py 1.44 10"
255 2.7710° 1AM 432107
128mTe 3.28 10" 22Cm 4.46 10"
123M T 1.59 10" *Cm 2.8510"
2 157107 Cm 1.8110"

136 TCRP Publication 38,1983, Radionuclide Transformations: Energy and Intensity of Emissions.
Pergamon Press, Oxford.
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KEREEA~DFHNC BT 2 F 7 ME T, KBRS OB O B EYE D) & %2 7 /11t
THIOIZTLN—= A MM SN TS, ZOFETIE, 23— A A
TOBRY - RBREEZRELTEY, a /8= A2 MNHOBITIZY —A 38—k A2 |k
WOTEE DA X s UIZHBT 5,

28— R A2 b1 OSTEE Al OE B A TR T Sy FREREAL, kA TRINLD,

dAl _ n n
—_ijiAj'Zkiin'kiAi+Qi
dt = )
2T, TRTCOiI=l, niZ oW, ki=0 &7 5,
Ai, Aj: =KX b, jICEERE] t THEIET D HRE (Bq)
ki, kji: 22 /N—=hA 1L jEOBITE (s1)
ki: 2 RX—=FA U MM OERRT, B2 IS MAREC LS, oz /S— K X
Y NCEBE LW EORKEEELIELD (s1)
Qi: AL N—= R A M I~DOE A Ty PO Y —A BIZIXPEHE (Bqst)
n: 2RO a X— kA O
FEEDOa L R—= KA FNDA X2 b ORI, WK THEZ b5,

t
Ai '=J.Aidt
° (2)
ENENDA X MY ORFRIZEAL & RefRE R, R E@ %M Z &tk -
THohbd,
AKIEET AL TLELIEHWONS&EIT, 20 X—=F A MDD /=AU R j~OD
BFEAZH, Ry (km3s1) Th D,

Ri=kiVi (g

Vi: 2 RX—=h AU MK TRIAINDKOEFE (km3)

Mo HREAR (1) (2) 2 LT, v /3= A2 MIFET D BUR e & % IRl
OEFCUIEMBE S L LT, 2= F A hOWFANTHH LSS W TEET
&%, K CUIHEREY) T ORUHEERE (Bqm3) 1%, ZOHEHNEE 23—k A v MEFE
TELHZLIZED, Har /= A MZOWTELND, 2D T, Bl | A
EDBIE &, SHBIE< &, £ L TEA LERoOBREOHEIEH NS,
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2)-2 {JIET IV
—IZ, FNOET MMEIIETRO 3 DORBRLBFHRNT 7 u—FRd 5,
1. B mRET v
2. KEET IV
3. FRERAYE T L
TN T DB EEEOBEIO X 7t 213, BRI TH D, L LR G, —
HOITLRITHOWTIE, ALFIGE & U CTRIEHRY & OMAAERARAE L, ZOREE, HEY
FHUZHE RN B S LD, LI2d - T, Il SV TWRWAIIKIE, FIEHEREY) & KA i
HHEZ T ATV D, i S ALK, KIBIZORBEEEE & ATV D, FFIEHERED & 5
WK P OB E ORBAMRIT, Ka & L THIG D YU IR 3o 38 OIS Rtk
(KT 2,
TEiE STV 2R WK O ERIRE Cuw (Bqm®) 1%, RATHZ LD,

C, =C, +Cya

uw fw ss/ ( 4)

ZIT. WHEOBSRRRE Cw ik, ESN/KTOBSERESL LTHHMbONATEY
KATHEALND,

wa — CUW
1+ K, o

(5)

Flo, FHHERI T O REIRE Csa (Bg t) 1%, HHIC Cw Ka, &2 WFKRATEH X
LD,

_ Cuw Kd

ssl —
N

C
(6)

Z 2T, KalZi# Ol 72 R - /K O 3Bt (ms t1) | o IXFEHERY & (t m3) Th D,
723, PC-CREAM 08 (21X, 2. KHEEET V] DX A TOET/VOFILE LT,
ZOFT VT, WO NKE & L% Z LR T 572012, KRN LB SN H DO TH
%o KEEFIHGIZE RS (NRC) 1, fJIYA Mo DRIl h b O iHET 5
BUCHEH T2 2 E 2R L TV DT, L LARNRD, ZOET/VORE R AIL, FFilEE
BEOVRVIINCRESNDLGZ ETHY AFEAEDTNTIEH WLV —ATH D, HE
Y & O BEAERSOHERE - TR EZ BB LT RT A =2 2ED D L kb EMRKEET L
Ll BERANTA=ZOFMERF ¥ Y T L—2 3 VITKRERMENEL D,

L7=8o T, DIBETIE, M. BiRMARET V) RO 13, ERERET L) 12OV TE

137 US Nuclear Regulatory Commission (1976). Calculation of annual doses to man from routine
release of reactor effluents for the purpose of evaluating compliance with 10 CFR, Part 5-0,
Appendix 1. USNRC, Regulatory Guide 1.109.
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DO EZ T,

Hfli e AT v

B2 IRET L CIE, JERD M S b ERIRFIZ, OB ETHINESI D EHE L T
Wb, iR E 2 /N— h A MIBEIT 2R AT R I TV, 207 Fa—FDKRE
2RV, IR DN D OB OBIT L FREBICBWTEHETH A2 b0 0b b T, S
WOMBEAERAD, MEEHIND ZEThd, TNTH ZOET /M, HEREY & 7R < FHAAE
A LW PRI FTRE Cdo Do K W MR ATIRE 7 W ITiE, W OBRALIZ K D AR
& B LA & R OREE O MR & O A il T 2 BE O B TR O B R EEIZ BT 5
HPAAFEILTND,

PC-CREAM 08 (Zi%, A7 V—=v7ET/L L LT 3HBEOHEMAFRET LNEEN
TEY., ZNHICHOWTUT T+ %,

(a) HflilgRA s V—=v TET )V
W72 » TCEL &7z, 3 0 TOWRJAKHF O PR B 1%, ki &
DHEECTE D,
G, =
F

Z 2T, Cuw 1. BRREATIR A ARGE L 72356 O MIZ I 1T D RIEEAK P OB BEIRE (Bg
m3), Q IFHHMEFEOERFHE (Bq s1) . FIXR OIZRT 2 I ORFHEE (m3 s1)
Thb,

ZDE S RETNOMFIZEAOPEIFROBY TH D,

o UFHMFOWRHEIT -ETHD,

o MEHIRTROWIREITZETH D,

o HEKBIERTOBSREOARILR,

o MR, WO E CTHRRIZERICARS D,
o BURMERBITER S ND,

Zo7Fu—FOERMEIL, HEMOMHAEERPPIRHICET ML TnRnZ &
Thy, TeLA (6) & HWT, JJIHEREY O H e K D3I HERE Y T D KU RE B
LHEILTHD EESNTWD, HERE 7 1t 2%, 1KY S OB FEDOBIT & REIC
BWCHEHETHD, LENR-ST, ZOET/E, NI FULAREOHEREY &M< MAEERL
PRV WSO S TR ORI L TL Y BHRETH D L EZ BN, &
DET ML, KEF OGS HEEFEIZREET 5T ZHBICHET 270D A7 ) —=
J =) LTHEHTE S,

) WEAZ YV —= BT

201



Bl 72 A RE 7 L OJEIE T, I OFAC X D8R, I EME O BEE, KOV F o s
W 72 & O ZAHLIOA TS, ZOFT VR, IS 1A ATE 0O % F i O R A
B ZIE 2P L 6Zn (X Vi LT\ 5,

ZOT7 T u—FIZEHAOREITROEY TH D,

o UEHIMF O EITHEEH T ETh L.

o UFHIHFOWEEIZ—ETH D,

o IDKFTOPKOERIT, ABREAE O TR S5 (1 m3 OPEKA 1000 m3
DKIZEENDHEORARIT, ABURE 1000 TEDOILD),

o TIRICHIT DKTOBREIRE L, AIROEG VY, Wi, B E OO
¥ CchH D,

PC-CREAM 08 (2%, 7ERIREG EARTERIERAICL D 2HBEDILREA 7 V—=2 T ET )V
DEHINTWD, b, YEHMIChz > TR &N, T TIiROIEE ORI
BT DU S TWRWKF OB MR E A HEE T 272D T 5 2 LN TE 5,

R
SEARRAEIUET 5B, WIAT OMSHERIERRATE 2 505,
CUW = 96_2[
F

(8)

DT AR (51303 y) | tIRE DR TOBBIR ST 5 W) ThB,
WA () 13, TR MRS 2 LB TR S,

t=—
VW (9)
ST, x A FHEEEE (m). v HAKOEE (ms) Thp, WO, Kk
lck > T, WA F oI ORRITRE (m?s1) (CBER T bh5.

F

Vw S —
wd  (10)

22T, w (m) &d (m) 1ZEnEFRJINEEKEEZRT,
(8) X THZOLNDIEME SN TWARVIKFOHMEHERE Z W T, iR ((56) ) &
ey ((6) ) ICBET 52 FOMSHEREZHET S Z L L AETH D,

FERIEL

RAARBAORE . WA R ORI E AR TE 2 b5,
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uw ED (11)

ZZC, E kg (m3st), DIZINAKIZE T 2HKOFROEE N ZBE LT-AR
¥ (EkoT) Th D,

(11) XTHEZLNDABENTORVIKF OIRSHERE Z AW, wirt (X)) Lz
WEHERE)\Z B3 D HURREIREE ((6) ) O A AHEET 2 Z LN AHRETH D,

RERRBEEEWRET 556, BRSNEHFRBEDBARZERRIBESGICHA L TNDH I L
EHERTHZENHEETH D, 2000 m3 D/KIZ 1 m3 DHKNZHT 5 L 9 72 2000 & H
B WATURE N RIR S LTl 2B 2 CTHD, ZaE, BUH I E OB 2301 ORI 81 5y
BEn2WE, Thbb, ARRE O AR ORIREZ B X TV D54, ERIRARIC
THRINDHHAEREE LD BIERWBREREZE LI L RN S, Leh-> T, Hik
g E EARIEE D oM E F UL ETHLGE, RGO 8) #HEHT 54
ERH D,

PRBRET N FAF IV ITETIL

PC-CREAM 08 T SN TV D RBRINE T LIE, KT T /L D22 « BRI 55 g
REZ & DFREEHERF LoD, MERAICE X SN TR EE (Kd) &M% 2 & Th iz
HE-HEREY) OF EAEH 2 LT 5 DO Th 2, -E STV 5 E 7 /ViX, Schaeffer (1976)
1882 Ko CRAFE &4, 1979 4£D CEC FiEim LA — F (NRPB and CEA, 1979) 139K}
Simmonds et al. (1995) 135|250k ATV 5, Schaeffer E 7 /L Cld, KT O
BEREDPREE X, B EREFRE O AR & HEFE ~ DO EIZ X 0 | B i & Tz i ns > T
BB 32 L IESH TS, ZOFT VT, —EN ORI & FH&T
D) DT T O DB AT IR 2 50E LT 5, F 72 Schaeffer i, v Ko — RH#
IR LD HIBVIEE CTmICBEI L, WHHERED ) R WIS ETe N &2 ~F B iU
TR/ D AlEEME N B D IR L T\ 5, ZDOFF /L% PC-CREAM 08 THEIEL-H D%,

(ZAFI v I7ETIV] EFEATND,

A-11 12, PC-CREAM 08 IZ&FENDH XA T I v 7 ETVTHEHEIN TV D AN
A= KAV NETAOHEERT, T ATIE, St > a VNTO, B K, #
WEHEREY) . TIRHERED O CORSREOBITNE EN TV 5,

138 Schaeffer R (1976). Conséquences du déplacement des sédiments sur la dispersion des
radionucléides. IN Procs of the Conference on Impacts of Nuclear Releases into the Aquatic
Environment, Otaniemi 1975. Vienna. IAEA. p263. IAEA-SM 198/4 (see also ORNL-tr-4348).

139 NRPB and CEA (1979). Methodology for evaluating the radiological consequences of radioactive
effluents released in normal operations. Commission of the European Communities, Doc No
V/3865/1/79 (2nd impression 1982, with corrections).
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Dissolved water phase f\, r}+) . Dissolved phase (fw)
(fw)
AMw-ssi(t) Assi-fw Mw-ss|(2) Assl-fw
Nssi-4si(1)
Suspended > Suspended >
sediments sediments

Section 1 Section 2

X A-11 PC-CREAM 08 Cffifl &1L TV 5% Schaeffer ii]JI[ =22 /83— K X b ETF L

BATRIILULTOL2ICLTHEALNS,
TEIE S T2 KD B FREHEREY) ~DORBATIIRATHE 2 b b,
A =Ko, -
fw—ssl d ssl—fw ( 1 2)
ZIT, Asshiw 1 VREHERT D IR IE 2 S TR~ OB REDOBITHR = 8.15 107 y!
TRIEHERE ) D> DI R HERE M ~DOBATIZIR A THE 2 b b,

/
Ass/—bsed = k v (13)

Tt S 72K DRI ~DBATIIR A THE A B D,

/
Atw-bsed = k'v (14)

Wit 7 vailinofoka =k A2 MEOBITIZRATEZ b D, REEHERY)
2= FIZOWTHE UBITRENPEL SN D,

204



4

I (15)

)”fw—fw =

W7 v a AT T RIRHEREY) = X — R A U MEOBATIZIRATH 2 bivd,

2 _ Vbsed
“bsed—bsed — |

(16)

Z 2T, bsed @ L104XTNI O (v) (RET —Z R372055)
Kd : #EEY OIUERRE (m3t1) (R A-21 )
a : FEHEREY e — R (tm3) (ks ay)
k’ : Schaeffer OHEFEWAH E/ERFRE (m1) (R A-21 &)
v HoFE (my?) (s vay)
Lz varoRksE (m) @tray)
Ao HUSMERREEESL (y1)

Schaeffer D37 A — 2% K&, BEHERIEOTIRHERI ~DEREOWTREM 2R L, 55
BB R 2B 5. KO, BIE 24 B MERIEIC S W TRERIJICIRE S e i h
IR 6720, B =X TORENSHELNT K DRMOFLEE LT, tRDOHWAKD Kafl
(S HRZ TREERAL ZHWTHERT 2 Z &R TE 5,

if K,<10*m’t™" then k'=210°m™
if K,>10*m’t" then k'=110"°m™

Jt4 (Simmond et al., 1995135) k'lZ, 1103LL N D KafEIZxf L TO EWHEN G2 B
TV, BEX 2106 E DKWV KEZ 1104 FOT_XTo Ka 12K LT #ETTH
HEBEZHNTWS, PC-CREAM 08 CTEH & 415 — i 72 U VERZFE D FRtE e 4. Ka,
K' O JNE TV T T 5 BESHEREE A O/ T A —2 % & A-20, & A-21 1TRT,

BEINTWAIIET VOBHIZIX, WZ2E7 v a  AinBlT 52 ERUETH D,
B v a COERIL, WIOWERAVRRE, K ONI)IK & HERE ORI RGIC K-> Tk E 5,
Fr 7 va LNTIL, KIGHE, RHEREEREE | FHEHERE &7 & oW IR —ETH 5
& B2,

723 Schaeffer €7 /L DR ROV TIE, BifE, PC-CREAM 08 IZIZZ ENTE 5T,
Simmonds et al. (1995) 135 Tk I TV 5,
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# A-21 PC-CREAM 08 (255 \F 5 — A7 U PR O YOKHERI Sy BlfR L (Ka) . k'
R O AR Fa D e PR %

Element Kg (M t") Reference k' (m") Fish (m® t7) Reference
H 310° Kane (1984) 0 110° NCRP (1996)
o] 210° Booth (1976) 210° 510*° IAEA (1994)
P 510’ IAEA (2001) 210° 510*° IAEA (2001)
[ 210° Booth (1976) 210° 810? IAEA (2001)
Cr 210* Booth (1976) 110° 210° IAEA (2001)
Mn 510 Zeevaert (1987) 110° 410° IAEA (2001)
Fe 110* Booth (1976) 210° 2 10° IAEA (2001)
Co 210 Zeevaert (1987) 110° 310° IAEA (2001)
Coughtrey et al IAEA (2001)
Ni 110 (1985) 210% 110°
Zn 110° Booth (1976) 210% 110° IAEA (2001)
Coughtrey et al IAEA (2001)
Se 410° (1985) 210° 210
Sr 210° Booth (1976) 210° 610'° IAEA (1994)
Zr 6 10* Booth (1976) 1107° 3107 IAEA (2001)
Nb 110° Booth (1976) 210% 310° IAEA (2001)
Te 110 Kane (1984) 210% 210" IAEA (2001)
Ru 710° Zeevaert (1987) 210% 110 IAEA (2001)
Sb 510° Zeevaert (1987) 210% 110° IAEA (2001)
Te 310’ Booth (1976) 210°® 4 10° IAEA (2001)
Coughtrey et al IAEA (2001)
I 3107 (1985) 210% 410
Brach-Papa et al, IAEA (2001);
Cs 110 2005 210% 210° NCRP (1996)
Subgroup lla IAEA (2001)

element(Alkaline
earth) similar to

Ba 210° strontium 210% 410°
La 6 10°* Booth (1976) 110° 310’ NCRP (1996)
Ce 1 10* IAEA (2001) 210% 310 IAEA (2001)
Pm 510° IAEA (2001) 210° 310 IAEA (2001)
Similar to cerium IAEA (2001)
Eu 110 (Lanthanides) 210% 510’
Pb 110* Kane (1984) 210° 310° IAEA (2001)
Shahul Hameeed IAEA (2001)
Po 410* etal (1997) 110°% 510
Ra 510° IAEA (2001) 210° 510’ IAEA (2001)
Th 510° Kane (1984) 110° 110% IAEA (2001)
U 510’ IAEA (2001) 210° 110’ IAEA (2001)
Np 510° Kane (1984) 210% 310 IAEA (2001)
Pu 110° IAEA (2001) 110° 310' IAEA (2001)
Coughtrey et al IAEA (2001)
Am 410° (1985) 110° 310'
Coughtrey et al IAEA (2001)
(1984),
Matsunaga et al
" .
o] 110° (1998) 1108 310
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Notes:

a This is PC-CREAM default. Recommended UK value of 5 10° given in Thompson st al (1972) and Smith
(20086).

b This is PC-CREAM default. For UK lowland phosphate-receiving rivers and other rivers with a high
phosphorus content a value of 5 10 is considered more appropriate (Hilton et al, 2002).

¢ This is PC-CREAM default. For areas sedimentary bedrock with hard water use low values (15). For
regions with igneous rocks, sandy or organic soils with soft water use high values (75). IAEA (2001)

d This is PC-CREAM default value. For areas sedimentary bedrock with hard water use low values (2 10%) .
For regions with igneous rocks, sandy or organic soils with soft water use high values (1 10%) IAEA (2001).
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2)-3 ) INZ BT 28613 < R

R OFBEHL, OB, BEIERIC X - TER SN EED OB 5321 81 <
MREOHEEIX, WIDKFORSNEEREREZEET 52 L THoND, o, WIHEREY
DIEGEY | DN 2 ~OPELATORNB L AEEERH 5, LLF Tk, 2 s o)z
T2 N2 ~OPIT L HEOF N HIELETT,

BBk DFFH

PC-CREAM 08 Ti&, #EKT OB OBIUC X2, /N (105%) . ShIE
(15%) OBIXMEIL, FETADOE LI DU SR OSTREIRE 63 E
Ihd, XA FTI v 7T AOEE, BEPKIZ, MEADOTRICH D, ET MIEEND
TEORZ v arPoiHSN D LIRETHI ENTE, KUHBREEDLA T a v
Wb, BiRARET L TiE, BREKOBRIZ KL 5B EITRKNTEZ HNLD,

E = wa Iw Hing (17)

T,

E : fBIK DD O N FEh#RE (Svy?)

Crw : IR S AV KR OB REIRE (Bg 1)

Iv : BB OERE (1y1)

Hing : R OERUC X 5 BAHBEREH - Y OFED#HE (Sv Bql)

XA Ty ZWIET VO, SEKOEBRIC L 2HEITRATEX i,

(Y

-
—

Ei = wai |w HingTreat (18)

Z Z T,
Ei: {i)llE 27 a1 O NEL#RE (Svyl)
Crwi : TWIEZ 2 3 > 1 O S AWK IRE (Bg 1)
Lv : BB K OEEE (1y1)
Hing : BHUC L 2 BAEBIEH 72D OFE2h#E (Sv Bql)
Treat=1—Removal efficiency (R) 100 (¥Rt - £5) —FREDER R) 13FE
A-22

PC-CREAM 08 Ti%, HfE, SCEPKOEBEIC X 2 EFMEBIXEHE IR STV, L
MLRN B, HlE® EC W5 TIfThoiiz X 912 (Harvey et al., 2008) 140, PC-CREAM
08 Diffi iz VT BRI b DI EZHEE S 2 Z LIXWRETH D, ZOHFETIE,

140 Harvey M, Oatway W, Smith J and Simmonds JR (2008). Implied doses to the population of the
EU arising from reported discharges from EU nuclear power stations and reprocessing sites in the
years 1997 to 2004. European Commission, RP 153.
http://ec.europa.eu/energy/nuclear/radioprotection/publication/doc/153 en.pdf
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HOBIKIZHE TR RGN0 2 & bHbLNTWAD T, FERITKDO—E (50%) %
DT EAE S ATz, BEET 231175 & OB K OE M EIL, )it v a o
BBAK 2 B OHEE AR E L &t 7 > a VEADIED ADOREZAHTAZ LIk -
THHE SN (Harvey et al., 2008) 140,

DI
PC-CREAM 08 TiX, #OEIRIZ L 2HEIFRXNTEZ BD,

E =Cfood |t Hing (19)

Z Z T,

E : AOEBRIZ X 5 ANEL#E (Svy?)

Crood : AT DHURREIREE (Bq tl)

Ir: OERE (tyl)

Hing : fEEUC X 2 HAEBIE S 70 OFEHE (Sv Bgl)
Z Z T,

Cfood =C,,CF (50

Crw : I S AV AKAE DI PERZ TR D IS REIRE (Bq m3)
CF : faD ok EA OREtRE (& A-21) (Bqt/Bqm?3)

I A~OEHNT T 2B < BEIT, BFED L 2 5 PC-CREAM 08 (213 & 41T
2, LInLZen G, MBS UC, OIS HMSRIREOFHE[E L . o
M7 var THIEISNTCROELOAEHEEGEZRLLZLIZE-T, Wk 7var
L OfOBRIC X D RFE OB R OEMBRZHET 52 LN TEX 5,
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* A-22 JKALERfEER OB MERIEOFREZR (R) (%) 141142

Element Flocculation / coagulation / Sand Filtration (Rapid &

clarification Slow)
H* 0 0
c* 0 0
= 0 0
=3 40 10
cr 40 10
Mn® 40 10
Fe® 40 10
Co 40 10
Ni® 40 10
zZn° 40 10
Se 40 10
Sr 10 10
zr 70 10
Nb 70 10
Te 40 40
Ru 40 10
Sk 40 10
Te 40 10
I 10 10
Cs 10 10
Ba 10 40
La 70 40
Ce 70 70
Pm® 70 70
Eu* 70 70
Pb’ 40 10
Po 40 10
Ra 10 40
The 70 10
U 70 o
Np® 70 10
Pu 70 10
Am 70 10
cme 70 10
Notes:

a - Hammond, 2009: b - Assumed to be largely removed as sulphate or liberated as SO, etc.
¢ - Assume same as Co, transition metals; d - Similar to Te: e - lanthanides same as Ce
f - Similar to Sb; g - Similar to Am

141 Brown J, Hammond D and Wilkins BT (2008a). Handbook for assessing the impact of a
radiological incident on levels of radioactivity in drinking water and risks to water treatment
plant operatives. Chilton, HPA-RPD-040, available at www.hpa.org.uk.

142 Brown J, Hammond D and Wilkins BT (2008b). Handbook for assessing the impact of a
radiological incident on levels of radioactivity in drinking water and risks to water treatment
plant operatives: Supporting Report HPA-RPD-041, available at www.hpa.org.uk.

210



EEY DI

TESTREIZ . V53 S TR TREE S U7 /EY) . SUTHEES RAI TR $ 5 721
TR S AVTZ IR HERE) 2 5 ) U 7B & NNC BT 2 "Rtk & 523, PC-CREAM
08 Tl&, BIfE, THOHORKAEBBIN TR, LLARS, EWOEERIC XL 5 HE
X, T A0 B EH S 2 KRR & OHEREY | O BRI E ) SR HT 5 2 & A3a]
BETH D,

HHEIES

N2 ~OINFHIE < 1E, AKIBORCET Y DO FHITINAKIZIZ 2720 | iR — MO
ST HZETRATDHAREMERDH D, AxRZO L) RIFEIHERET 2 DICECT i
KEFINIEZ A FEATH Y, BEBEICL > TRETDLENH L0, )KL 7 TO
WERICE 4 57 —#13Z LV, PC-CREAM 08 THETT ML EN TV B AMRHEIE <L
RERIEL, FRSNTFFHREDICE A0 THY, BZHL, BMEKOFBEDFRTHREMED A
TIOHEELRE THS (Jones et al., 2002) 143, PC-CREAM 08 TEH I TW5E
TV UL, I REHEREY) O U BRI (T R HERE T O U REIRIE L R U CTh 5 L IRE S
NTWo, 457y 7ET AT, YT OSRERE XN OBIMIC b > TER
S, BHFEMOBEMEREOS G YR T OHEE AU REIRE X, B2 A REe 7 LI Xk
S THEE SN D BURRRIRE L 0 b REL 2D AREMERH 5,

PC-CREAM 08 TiX, # v ¥R ON— I L DHMNTIT < BREIZOWT, Taed 7
T —FIZLVEH LTS,

@~

E=C GAMM DF Conv 0.87 DTW Occ

bedsed (21)
Z Z T,
E: 329h#&E (Svy?)
Chedsed : HEFEM T O FUHEEIREE (dry) (Bgkg)
GAMM : o~z ¥ — (MeV)
DF : #% (wet) F O EF =0.288 (uGy h'! per Bq g1 per MeV) (Hunt,
1984) 144
Conv : Bqkg! 725 Bg gl ~DZH#: (1 103)
0.87 : Sv/IGy

143 Jones KA, Walsh C, Bexon A, Simmonds JR, Jones AL, Harvey M, Artmann A, Martens R (2002).
Guidance on the assessment of radiation doses to members of the public due to the operation of
nuclear installations under normal conditions. EC
http://europa.eu.int/comm/environment/radprot/guidanceonassesment.pdf

144 Hunt GJ (1984). Simple models for prediction of external radiation exposure from aquatic
pathways. Radiat Prot Dosim, 8 (4), 215-224.
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DTW : dry 7> 5 wet ~D S HEIRE DA #L=0.9
Occ : W ETo HHFH (hyl)

@ — X

E =C,.., Dens t DF wt Occ Conv (22)

ZZ T,
D EhE (Svy?)
Chsed : HERE P O KA REIRE (dry) (Bq kgt)
Dens : 1500 (kg m3)
t: P OE S (0.01 m)
DF : 1m TOX—X B G ELRE (Sv y! per Bq m2) 145
wt : JZJE ORI ESREL (0.01)
Occ : #f&EW Lo HEAFEH (hyl) /8760 hyl
Conv : Svy 17,05 uSv yt ~DOZH (1 106)

AT A

AT VA BEME. BIR O KD D DO BEREDILFE T OV T & RO HFIET, DI
KA ~OFRROBAT, BB, ROEREZBET L2 LICLoTETMETE S, Y
— AN X D5 A OBSREOBEN 2 R T - OIEH S A BITREIT, —iz, KK
HTOWEICOWTEHAEINTZ DO EREUTHD, FlIFhE LTEXBNDDIL, WWEBE
kwfﬁ%%ﬁfﬁﬁéném% EDEIGTHD, AT L AR mETITON-5%

A IEET DEIEIHEL 72D (Prohl and Hoffman, 1996) 146,

wt@%Twﬁ 1 Bqm2st T 1FEMERSNE LS5O0 5 EEY T ORRE
BIE (Bqykg!) ZHETHOIEATLIENTE S, SEMOLERE L, RIEE
KPP OE (Bqm3) (2 1m22472 0 OFERER (m3s1) 2R LD L THLND, 54T
BOFREE ZDO%OWAN, D5 WIXEG TN OSMNTHIE< 2 &, EIEEN Mo
R CARICRET D AEEN S D Z L ICEERLETH D, ZNHORKIL, BIEYWO
BIE B LT, EHHEL VW) ATIHEHRTE 2 LTSNS, ZhuE, AN
EIT R DHMEDN, HRINTEMTEICEADNERE L T DE00E 9 DITEFET 2729 T
bbH, ZLDOANTEST, ZOL I RIHEETH Y 2720, LLARBEL, FFEOME AR
TOMEBEEEZZ DA, 2D ORBITEEL 25 A[REERH 5,

145 Holford RM (1989). Supplement to dose conversion factors for air, water, soil and building
materials. Report AECL 9825-1, Chalk River, Ontario AECL.

146 Prshl G and Hoffman FO (1996). Radionuclide interception and loss processes in vegetation.
Chapter 2 of IAEA-TECDOC-857. Second report of VAMP Terrestrial Working Group. Vienna,
TAEA.
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HEFER) DT

TFHERERE L, TR & T R e L CRIAT 2 Z Lok » T, Bl IC
BITT562L0H5, TORKFITDIED . 20D OIEZEIC L - TR H IS U e
EEREND, BIEERIIASERY & BHICEERH S5 2 LN TE, T0HA
FEGHEREFR O VRS =IE, WRHEREY H ORE Bq m3 2, FIFAE m3y/m2%2FLHZ LIC
FoTHELND, HDOWIE, RIS NHEIT, % CREENTEICE T 2O)IRIZE M
H52E6HD, ZOLEOBINHZIEOTLERIL, W EHEREY T OIRE Bg m3 &
m3yl/m2OfEL D, WINOLE S, TEEREMIL, BT LI R = 3 — |
AV MOREENOBRESND ERELTND,

B DK DI CRE T Ak)

FE PRI O K EEIRT 5 2 & T, WIS IO RN 8T 5 ATREME ©
bo, FIZIX, FRICEENDBSEZREOREIL, ROXIIERIND, FITLDHK
%¢ﬁﬁ@$ﬁﬁﬁ%i UG O KA O B AL FRR L Bq m3 & KOFERIEE &

yIOBENSEHIND, BITIREEERN LT, WICBT 2 SHEEFERE % Bq kg!
TEMNTLZENTED

2)-3 WHEET IV

WS DS EE O X 2 B F R OE AL 2373 5720 VYK T O Ji
PERZRE D38, BREEE ~ DR O rTRENE, K VA ~DHEIT < fi%%%T/MKT%’)MEﬁ)
& D, FiE OWGET CHRU R B S 2356 LT T3 2 7 /L Tl Bt & 58
TSR RRSE . TS PR TR & Yqﬁ)&i’ﬁ&%&@\@fjfﬁﬁ% EDOHBEAEMAZBRE LT, kkx 22k
TR DK O BURRRIR E & 3R 3 5, FHAE SNV BREEWE h O MERZFE R 21X, 8
OB T — 2 2B B LT, EHAKOEAKIE OFHRICER SN D,

HORPE X, rﬁ%xm&ﬂdﬂz%ﬁ%m U CHHERNCHREBR B~ PR S 5 ATREME DS & D
BHOYE . WK AT LOBEEREIR, BRI BE T D IR OEIS I BT D,
ZOEIEIE, m*®%7w%%wT£ﬁT6 EMTE D, WFBRFEA~OESTH T,
D BREE S A M D Fe R 13 < E%H%ET%')J:TE%TB?) D, Fle, KR p#Ehd
T RE R L, RS BN 72 B ATIC W 2 BB IEL T2 REMERH D, Z D7z
O EEBRBEIC Té#ﬁﬁ%i@fﬁﬁ”ét&)@%Tﬂ/i [RFT (local) | Je DN 35 (regional) |
[ZHIZME S, SRSIIMHAICHER STV D, HIET /LT, ThZ0n 1 ODF A )
OV ERBT 2L ORFTET NV EMHAEIZHER S E 5 Z ENARETH D,

PC-CREAM 08 T H SN CW5ET /UL, MARINAIL 7’0 ¥ =2 hDOU—X 7 7 )L
— 7' DICL o THFE Sz, LB O S REIC K& 2 EU MNRRE O HE#RIE < 2 7l
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5= DET /L (Simmonds et al., 2002) YW ZJSHLZHDOTHD, ZDOET/VIL, &)
D MARINA 7o v =7 D7 DIZB% 4L, Simmonds et al. (1995) 135 |ZF0ik S 7= €
TTIESNT WD, Y DT ADET VL, b3 —o v Ok & B4 2 Bl e £
T 44 DL X— R A TR SN TV, BIESN/-E7 /L Simmonds et al. (2002)
W T, FREQUHR TOBITEZ LV K< RTTeDIZar /"= A FOBEHE L, B
MR OHEREY ~DORBATORI L LFESI N TV D, MARINA II O 7 V€T VO FETIZIE,
DRV DAL a—F—) Y —=ARNE L5728, PC-CREAM 08 TlL, 55 ® =/ —
AV BB D R L S 2T TV ORI, AehifE, LY ilg, B ZilEo = 28— |
Ay bERE) BEEShTWDS,

Hiti £ 5 1
PC-CREAM 08 (Z1%, 2 DDWBEET VN EEN TN D,
a) LERET /L 0 B A-12~[] A-15 IR T 28— M A M aEH, HiPE—o20=
VR—=hAUNELTEEND,
b) HiFFYEE TV Mg Z FEICE T ML LT b O T, ZOfoikiTH 302 >0 =
VX— M A N TR S LTV D,

Arctic Ocean 6

Other oceans 1

KEEHIEER A-23 &R
¥ A-12 PC-CREAM 08 HIZETE S V- ET VICE TN 5
HROWEZ /78— R A |k

147 Simmonds JR, Bexon AP, Lepicard S, Jones AL, Harvey MP, Sihra K and Nielson SP (2002).
MARINA II, Report of Working Group D - Radiological impact on EU member states of
radioactivity in northern European waters. (RP 132).
http://europa.eu.int/comm/environment/radprot/#studies European Commission
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KEEIIR A-23 2
A-13 PC-CREAM 08 IZEIE S N2 EILICE 7 /WIS & £ 2 ALl = > /3 — |
A b
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MEEMITE A-23 B2
A-14 PC-CREAM 08 OWHEIET NICBIT LT A Y v aifilioa L —k A
k
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51

50 7

49 7

48

MEEMITE A-23 2R
X A-15 PC-CREAM 08 O¥EILENE T WM X D3 LEE = o X— K A > b

EFME, FEERO 3TE THIIT 5 2 LA TH 5,

(a) KoEhx

# A-23, & A-2412, ETNVOFTINERNT A—FELZ T, & A-231L, 223
— AV MOTEE o = M A MIRBERTERTT LT A —X &9, HHK
DEREKEZE G LK 2 X — bk A v b (REHFEILHES, 17 4 Mg, -~V M, 20 K
WE7e &) X, HEFEY & OMBAERNIEKEEZ T L CORBEEND, —MIZ, BT HEZRED
BATIX, BROEREZRIBIR T 7 v 7 AL > TET USRS, L LD, oK
PEFEHIR D L9 2R3 /R — b A v Rk, BLIRIEEO B M O BATICKR E < FH S
TOHAREMEN oD Z LICHE T OMERDH D (FHIShEBITONA) . LIehi> T, BRIk
BT, BEIS U T BT 7 v 7 ZAEMET I8 7 7 v 7 2A& A L TET /LI T
T, # A241%, 2 RX= R AV MNEOBIRT T v 7 ALIERT T v 7 A% d, Zhb
EERILT, ETAVTHERETLILODORT T v I AT 5,
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#£ A-23 HUREEETT AL R— R AL FOT A—HE

Compartment  Gompartment name Volume Depth (m) a(tm™  SR{m? Dm’y") £
No (m®) y')
1 Other oceans 89810 3800 1.10% 3.10° 3.1510% 03
Atlantic North N_E.
2 (surface 0-1000m) 1.02 10" 1000 1.10° 3.10° 3.15 107 03
Atlantic North N_E.
3 (middle 1000-2000m) 110" 1000 1.10% 3.10° 315107 03
Atlantic North N.E. (deep
4 2000-4000m) 2110 2000 1.10% 3.10° 315107 03
5 Other Atlantic 383107 322107 1.10% 3.10° 3.1510% 03
[ Arctic Ocean 16910 1200 1.107 1.10° 3.15 107 0.75
7 Arctic South 21710" 2.2010° 1.10% 3.10° 315107 03
8 Spitzbergen s10" 1200 1.107 1.10° 3.15 107 0.75
9 Kara and Barents sea 3.8510™ 1.33102 1.107 1.10° 3.15 10° 0.75
10 Norwegian Waters 110" 1200 1.107 1.10° 3.15 107 075
1 Scottish Waters W. 110"° 110 1.10° 1107 3.15 107 075
12 Scattish Waters E. 310" 110 1.10% 1,10 3.15 107 0.75
13 Irish Sea NW. 408 10" 93 2.10°% 1107 3.15 10° 0.75
14 Irish Sea N. 6110 34 2.10° 1.10% 315 10° 075
15 Irish Sea N.E. 5210 24 3.10° 110 3.15 107 075
16 Irish Sea W. 66210" 63 3.10° 1.10° 3.15 107 075
17 Irish Sea S.E. 162 10" 31 2.10°% 1107 3.15 10° 0.75
18 Cumbrian Waters 3810 28 1.10° 6107 315 10° 075
19 Irish Sea S. 11107 57 1.10° 110 3.15 107 075
Liverpool and
20 Morecambe Bays 3210" 13 3.10° 6.10° 3.15 107 0.75
21 Celtic Sea 20210" 150 1.10° 1107 3.15 107 075
22 Bristol Channel 110" 50 1.10° 1107 315 10° 075
23 Bay of Biscay 6510™ 4000 1.107 1.10°% 3.1510% 0.75
24 French Continental Shelf ~ 3510" 350 5107 110 3.15 107 0.75
25 Cantabrian Sea 310" 760 1.10° 210 3.15 107 075
Portuguese Continental
26 Shelf 1510" 490 1.10° 2.10* 315107 0.75
27 Gulf of Cadiz 2310 1700 2.107 5.10° 3.15 10° 0.75
28 Mediterranean 39110 1400 1.10° 8.10° 3.15 107 0.75
29 English Channel W. 14110" 777 1.10° 1107 3.15 107 075
30 Channel Islands 599 10" 472 3.10% 110 315107 0.75
31 Cap de la Hague 6.16 10" 66.8 1.10% 1107 3.15 10° 0.75
32 Lyme Bay 201 10" 395 3.10% 110 3.1510% 0.75
33 Baie de la Seine 26210" 343 3.10° 110 3.15 107 075
U Sam's Beach 99410 253 3.10° 110 3.15 107 075
35 Central Channel S.E. 408 10" 49 1.10% 1107 3.15 10° 0.75
36 Central Channel N.E. 30210" 49 1.10% 110 3.1510% 0.75
v Isle of Wight 15310" 295 5.10° 110 3.15 107 075
38 North Sea SW. 4510" 31 6.10° 110 3.15 107 0.75
39 North Sea S.E. 9510" 37 6.10° 1,10 3.15 107 0.75
40 North Sea Central 12810" 50 6.10° 110 315107 0.75
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Compartment  Compartment name Volume Depth (m) a(tm SR(tm? D(m?y") e

No (m®) )

41 North Sea E. 1210" 22 6.10° 1.10* 315107 075

42 North Sea N. 5610" 240 6.10° 1.10% 3.15 107 075

43 Skagermrak 67810 210 1.10°% 5.107 3.15 107 0.75

44 Kattegat (surface 0-20m)  3.210" 20 1.10° 8.10* 3.15 107 075
Kattegat (bottom 20-

45 120m) 210" 100 1.10% 8. 10" 3.15 107 0.75

46 Belt Sea (surface 0-14m)  1.510" 14 1.10° 810" 3.15 107 075
Belt Sea (bottom 14-

a7 44m) 1410" 30 1.10°% 8.10* 3.15 107 0.75

48 Bothnian Bay 14810 41 1.10° 5.10* 3.15 107 075

49 Bothnian Sea 48910" 62 1.10°% 10 315107 075
Baltic Sea W. (surface 0-

50 49m) 37910 49 1.10°% 5.10* 3.15 107 0.75
Baltic Sea E. (surface 0-

51 53m) 69710 53 1.10°% 5.10* 3.15 107 0.75
Baltic Sea W. (bottom 49-

52 189m) 7710" 110 1.10° 5.10* 315107 075
Baltic Sea E. (bottom 53-

53 163m) 15310% 110 1.10° 5.10* 3.15 107 075

54 Gulf of Finland 1.110% 37 1.10°% 5.10* 3.15 107 0.75

55 Gulf of Riga 40510" 23 1.10°% 5.10* 3.1510% 0.75
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£ A-24 HISIRETEET L OLHR

Exchange From
rate {mg!ﬂ ) compartment Ic?mpartment Fa:ighange_l From To
number number (m7y™)  compartment  compartment
604 10 ] . — number number
3.1910" 2 N : 10” © 19
589 10" ) : >3 17 14
ar 10" 5 : 43310" 17 16
T ; : 23010" 17 18
o . : 75010 17 19
110" 5 . 12910" 17 20
pEmn ; > 20510" 18 15
pTene ; : 14510" 18 17
1" ; 1 35010 18 20
S o0 10" : . 1.3210" 19 16
310" . : 75010 19 17
v . 4 6.0010" 19 21
16107 ; : 1.09 10" 20 17
10" ; - 55010" 20 18
10" - . 260102 21 7
s : 3 132102 21 19
PPYpT - . 2_0010: 21 -
103107 7 > — mm 2! e
46010° 7 2 e 2! 2
8.00 10" 8 6 e 2 =
20010" 8 7 20010 < 21
pprenes ; L 57010 23 2
18910° 9 L0010 = 3
3.1510" 10 LS00 = 2!
10" - : 580 10" 2 24
T00 10" . : 390 10 * 23 25
s - L 1.40 m: 24 21
S0 10" . 2 5.80 mﬂ 24 =
50010 12 11 [ 10“ = e
1o - i 1.10 mm 25 >
240107 12 1 SR - = =
92010" 13 11 [ 1013 = 24
33310 3 ” D0 = %
50010 13 16 — mﬂ = 2
3310" 14 13 — mm = =
1.8310" 14 15 = 1014 2 =
17310 14 17 s “]14 =
258810 15 12 — mﬂ = 3
10010 15 13 - mﬂ = %
72010" 16 13 > 29 mﬂ = 28
93310" 16 pe= 2'06 0 = a
6910 29 21
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Exchange rate  From To Exchange rate  From To

my™") compartment compartment  (m®y™") compartment compartment
number number number number
29510% 29 30 8.96 10" 40 42
33010 29 3 26810" 40 43
127 10" 29 2 15010" 41 39
15110 30 29 163107 41 40
625 10" 30 3 173107 42 7
897 10" 3 29 6.0010" 42 10
481 10" 3 30 10010" 42 12
27310" 3 32 2.0510% 42 40
497 10" 31 35 25810" 42 43
1.07 10" 3 36 16810" 43 40
156 10" 32 29 1.00 10" 43 41
34110" 32 3 323100 43 42
629 10" 32 7 15010 ™ 43 45
77010" 33 M 20010% 44 43
26110% 33 35 10010" 44 45
17010 34 33 93010™" 45 44
653 10" 34 35 7.2010" 45 47
607 10" 34 39 12010 46 44
12410 35 3 7.0010" 46 47
32110" 35 33 93010" a7 46
63810% 35 k| 27010" a7 51
945 10" K1 36 22010" 47 53
24310% 35 39 27510" 48 49
286 10" 36 3 17510" 49 48
84310" 36 35 7.1510™ 49 50
669 10" 36 v 697 10" 50 51
19210 36 39 107 10" 50 52
19510" a7 32 52510" 51 49
685 10" a7 36 £.97 107 51 50
547 10" a7 39 2.0810" 51 53
609 10" 38 39 59510" 51 54
381 10" 38 40 31210" 51 55
16010" 39 k| 22010" 52 46
16310" 39 35 107 10" 52 50
147 10" 39 36 22010" 52 53
760 10™ 39 7 2.0810" 53 51
294 10" 39 38 44010™ 53 52
512 10" 39 40 7.2010" 54 51
50110 39 41 344 10" E5 51
1.0010" 40 12
696 10" 40 38
54010 40 39
266 10" 40 41
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(b) HEFE

SrEARER ka 1%, FLIRHEREW) O B E &Y 7 D OB MR E & KO BALATE Y720 O &
Dkt (Bqgl/Bgem™3 XX Bqt1/Bqm3) & L TE&REI4L. & A2512, PC-CREAM 08 T
S5 — A RZREIC DWW TR STV D Ka DEE R T, 7eds, £ A-25 OfEI,
A MEADIHFWAIRVERY | IR KL OB L TR SN DETH 5,

PC-CREAM 08 |ZFEE SN TWDHERRE T Vi, LEHEREE 0> & KA~ D B E
DOFFBE) & | EHHERED ~ DS E OBATN O D, YR E O BT T L IE,
COLDOS €7 /v (MacKenzie and Nicholson, 1987) 148 T} (Mitchell et al., 1999) 1497
bR SN, 207 7Fr—FiE, R L KOBOBE 25 E T 5720 S

(B A-16 D L1, 12), FEpHEREERIOBITIL, Simmonds et al.(1995) 135 L[ LT 7' 1
—TF &R L TET b,

Water column

M Ao
h 4
Upper sediment i 0.1m
A3 ha4
h 4
Middle sediment ¢ 1.9 m
M5

Deep sediment

A-16 K—HEFEY 2 R— N A 2 NET VO {7 A E

148 MacKenzie J and Nicholson S (1987). COLDOS - A computer code for the estimation of collective
doses from radioactive releases to the sea. SRD R389.

149 Mitchell PI, Condren OM, Leon Vintro L and McMahon CA (1999). Trends in plutonium,
americium and radiocaesium accumulation and long-term bioavailability in the western Irish Sea
mud basin. J Environ Radioact, 44, 223-251.

222



& A-25 WEFEHEREY O Ka (Bqtl,/Bqm3) abe

Element Coast Ref Ocean Ref
H 1.010° IAEA (1985) 1.0 10° IAEA (1985)
C 2010° IAEA (1985) 2010° IAEA (1985)
P 1.010%° IAEA (2001) 1.0 107 IAEA (2001)
S 5.0 10" IAEA (1985) 1.0 10° IAEA (1985)
Cr 5.010° IAEA (1985) 5.010* IAEA (1985)
Mn 2.010° IAEA (1985) 2010° IAEA (1985)
Fe 5010° IAEA (1985) 5.0107 IAEA (1985)
Co 2.010°" IAEA (1985) 1.0 107 IAEA (1985)
Ni 1.010° IAEA (1985) 1.010° IAEA (1985)
Zn 2.010° IAEA (1985) 2.010° IAEA (1985)
Se 1.010° IAEA (1985) 1.010° IAEA (1985)
Sr 1.010° IAEA (1985) 2.010° IAEA (1985)
zr 1.010° IAEA (1985) 5.010° IAEA (1985)
Nb 5.010° IAEA (1985) 2.010° IAEA (1985)
Tc 1.0 107 IAEA (1985) 1.010° Bishop et al (1989)
Ru 3.0107° IAEA (1985) 1.010° IAEA (1985)
Sh 1.010° IAEA (1985) 5.010° IAEA (1985)
Te 1.010° IAEA (1985) 1.010° IAEA (1985)
I 2010" IAEA (1985) 2010° IAEA (1985)
Cs 310°° IAEA (1985) 2.010° IAEA (1985)
Ba 5.010° IAEA (1985) 1.0 10* IAEA (1985)
La 2.010°%° 1.010° ¢
Ce 2.010° IAEA (1985) 1.010° IAEA (1985)
Pm 2010° IAEA (1985) 1.0 10° IAEA (1985)
Eu 5.010° IAEA (1985) 4.010° IAEA (1985)
Pb 5010° Mc Donald etal (1992) 3.0 107 IAEA (1985)
Po 1.010° Mc Donald etal (1992) 2.0 107 IAEA (1985)
Ra 5.010° IAEA (1985) 3.010* IAEA (1985)
Th 2.010° IAEA (1985) 5.010° IAEA (1985)
u 1.010° IAEA (1985) 5.010° IAEA (1985)
Np 1.010° Bishop et al (1989) 1.010° IAEA (2004)
Pu 1.010° IAEA (1985) 1.010° IAEA (1985)
Am 2.010°° IAEA (1985) 2.010° IAEA (1985)
Cm 2.010° IAEA (1985) 2.010° IAEA (1985)
Notes:

a- Assume coastal Ky the same as deep Ky

b- Values for coastal K, for Irish sea: Co — 2.5 10% "™Ru - 7.1 107; ""Cs - 2.3 107 (Titley, 2001; Mc Donald et al,
1992); *'Am - 1 10° (Mitchell et al, 1999).

¢- Use value for cerium as chemically analogous (Lanthanide)
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DRI COBATIBIR NG B
BT METIE, &R IR O 2 FEOWF RN E
HEFEW) D AZHMECEMA O B E
L7 »> T,

I\, HEREM O EHOMIBRAK D Z — o A — 38—

HEERLDEDETRS>TWND,

PC-CREAMO8 Tid, FIRIEHHEREY &H 7 OEREIREDFHR S D D3,
HDHHEEZZATWD ZLICHETOREND D, KR IR 2 W e E & Higed
L%aiE. HRETHER IR IS (1-1/R) 23R L5 2 & THBUKIZEES 2 e 4 %

TAHZELEERPTAVNEND D, NT A—X% RiL, HEREW DR,

IZHRTF9 %5 (Simmonds et al., 1995) 135,

B, T O RERRE

BEToZNERLRD-D

EINTWD, HERD~OBATIE

SHE. HLOERICE > THBEZT 5 THEERH 5,
BEE., T72bbAKIE200m RO N—F A R Tl F A-26 12537
2B 28T A — X EITGEED T A —

X, (6) RXoWwAKDGLE LRI LHETHESND,

# A26 TRTOILNRN—FAV NEHEOT 7 4V N OHEFEWE T V3T A —H A
(Slmmonds et al., 2002) 147
Parameter Default value Description
Lt 0.1m Thickness of top sediment layer
Lm 19m Thickness of middle sediment layer
P 26tm” Sediment mineral density
RW 510 my’ Sediment reworking rate for shallow seas up to
200 m, also local compartment.
510*my’ Sediment reworking rate deep for deep seas
greater than 200 m.
RT 1 y" Pore water turn over rate for shallow seas up to
200 m, also local compartment.
01y’ Pore water turn over rate for deep seas greater
than 200 m.
D 3.15107 m7y" Sediment diffusion rate for local compartments
(see Table 4.9 for regional compartments)
g 0.75 Sediment porosity for local compartment (see

Table 4.9 for regional compartments)
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W & B L T DK X— M A R T EIZ X A 16 IR T 22 /3— R A v MM
A VT, HERRIC X 2 R R O RAT 2 RBLT 5, /KT DR REIREE & RS h o
TEETREIRE OBRIE, (1) KTHEZONDLDLFELTH D, HMRIEHHERY) T O HfeIEk
XNOHEET 22 &N TE D,

Ambsed

C sed =
" WY WD Lt p (1) Conv

(23)
Z Z T,

Crmbsed : EEFRHER T DS REIRE (Bq t1)

Ambsed : JEHHEREY) 2 23— R A2 bHORHEE (Bg)

WV : KJEDERE (m3)

WD : KEDHES (m)

Lt : Ef#EREYEORES (m) (R A-26 ZH)

o HEEWMOEE (tm3) (& A-26 M)

e HEREMI O ZEBRE (R A-23 2H)

Conv : t 2»5 kg ~DZH#=1000

A-16 [TRT L DK a = A b EHERY 2 R — b A MRIOBATRZ RO
LIl LFoXREH I D,

K6 _LESHEFER I~ DT (A1)
ZOBATITIE, B ~OWEIZLDERE, o iIti. BBRKES, KO HEAGEZERT 4
DOENDH B,

A= S SRk, + b + Ryel, + R, pk,(1-¢)
WD(1+ Kk, ) L,
(24)
Z Z T,
ka : HEREA) O 3Bl fR% (m3 t1)
SR : HERHE (PEEAR) (tm2y?)
a : FIEHERY & (t m3)
D : W OILEURE (m2yl) (R A-23 /)
WD : KEDEZ (m)
Lt : EEHEREMEOES (m) (F A-26 2)
e @ HEREMIOZERRE (R A-23 )
Ry : FIBRAKD & — o A — =3 (&l OKIE 200m £T) Tid1y! (Mitchell et al.,
1999) 149 ; EHFED A 0.1 y1 (Mackenzie and Nicholson, 1987) 148)
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Rw : HEFEM) O B (FiE (K 200m £ T) TiE 5103 my? (Mitchell et al., 1999)
149 - PEDOHA 5 104 (Mackenzie and Nicholson, 1987) 148)

o HERWOEE (tm3) (F A-26 BR)

PEHCRIFRATRELI LD,

D

b.min(b,c) (25)

ZZT.b L oclT. EENEZAEETS 2 OOBOHBYWOIESTHDH, LnLen
5. LLTFICRTIT_RTOFRRUTHON T, JEAIE, X A-16 [T HEREY g D% = 2 H
LTCRHMliSNCWa, TNODEREDNEDDLH L, TN U THERXRZELET A2VLERH D,

HEREY) &K & DFDEBETT (4 2)
ZOBATIZIE. il FBRKES. KOKRFRED 3 D7 ne ARG END,

=D g Rul-F)
Lce L
t t (26)
Z 2T, Fsit, BEFAE R oWt (1/R) THD (Simmonds et al., 1995) 135,
1
= =
1, kip(1-¢)
= (27)
LEHERE Y & R & DO BT (A3)
ZOBITT et A2 2 oDIE, HELIENH D,
_}LJ@SR+D&
ol (1- 12
pL(1-2) ’ (28)

G & SR & DI DOBELT (A 4)
ZOBITT v RANIEBEED NG F LD,

- DFS

“ LI n Lf
(29)

ZIT, Lo 3HHEREDEOE S (1.9m) THD,

HEHEFEY) & R & D DBETT (45)
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ZOBITT a AZIIHRBEEOLRNE EFND,

_(1-F)SR

g =
/L)Lm(1 - 8) (30)

(o) B < #RIE

WIE R W LAXOREREL LTALS DL . BFLICE D HE S 7 A HEREY)
OB MR E N DEBEAE LD 0 L IEE LS b5, 2 TR SEgEL
BEOEY A MIE A 19T ThH D,

KL SENZLVE LSBT AR

ASDOPT LT WL SEDOWAIZ K DEHEFIES & LSS RE LA LIEDS
< DR EREBIC K D80T D 2 2355, ELEZDORAIC K DEANOHEIL S BT, WK
L5 & OB RBIREE, EADOMRRE BAEBREY 72D OBARE, KOABRKLESZIZS
O INORRIC Ko TIRE D, b BT 7 1 —F 1%, R LS & o BN LT
REDRRERDENTHLI2D, ZORMEZMERR TR T LREST L2 L THD, =7
Y LA ZORNE TR DMED R INROVERY 1 pm D275/ e o a2
(AMAD: activity median aerodynamic diameter) K. HAAEEE Y 72 0 OREEAE
MEn2, LEEDOWAIL KLV AET LEFBEL, #l2X, FHARTRINDMWFERO
L EFREZHNCRBRICERT 22N/ TE 5,

LS E PO IEDORE E~DUEEIL, Mo R B REO LA & Rk D 7k
THH ZEMTED, Tbb, [ E~OFR CLEX, BUEEFEIRET 1O O Th
L25E LR LT, HESMEMTORELZEL D AET D, BRI vk g < R
X, KRR EZZ a0,

BifE, PC-CREAM 08 Tl&, EAMEDOFHEIZIBNT, #LSEFOMSIEZREOE
WADHZEHTND, [EE~OLHFICLDMERLE LSS L 2EMAREOHEILE E
ALTUVRUY,

PC-CREAM 08 TOH L 5D DWW A% FH 9 5k, Howorth and Eggleton (1988)
10CHLH X 41, Cumbria O#FZE (Wilkins et al., 1994) BUCHEH S 7= 7T 7' v —F
IZHANTN D,

D = Cafr R

seaspary

- OccDC
inh inh (3 1)

150 Howorth JM and Eggleton AE (1988). Studies of environmental radioactivity in Cumbria. Part 12:
Modelling of sea-to-land transfer of radionuclides and an assessment of the radiological
consequences. UKAEA, AERE-R11733.

151 Wilkins BT, Simmonds JR and Cooper JR (1994). Assessment of the Present and Future
Implications of Radioactive Contamination of the Irish Sea Coastal Region of Cumbria. Chilton,
NRPB-R267.
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Z T,

Dsecaspray : I L5 & O AIZ L HE AFRE (Svyl)

Cair : I LSZ OUHERIE (Bq m3)

Rinh : ELADOFER (A =7300 m3 y1)

Occ : IR COME A OWAER (B A =2000 h y1)

DCinh : 1pm K126 T D ARA~DOW AT S EEE (Sv Bgl)

CairlZ, BT VT OWFERICBITI DTNV =L, TAVV A BT LAOTHEaT
ETNV =T A BT AOWREEEORERRICES S RE DN SEH I TWS, TRl
D35 A —2fElZ. PC-CREAM 08 THHAINTWVWAEDTH A,

R *

soil

Cair -
DV
(32)

T, Coil ITHESNT-HEFORELEE (Bqm?2) THY, TDV X, #HHREND
WMn@%5T7wﬁ~ﬁAétV7A_waﬂméﬂhmﬁﬁf®@%%4(myU
Thsb, TDVODOHEEFRK A-27 12773, PC-CREAM 08 TiX, #XCTO7 7 F=RIZxfL T
TNV =T LOEETRA L, NN OTRITITES T LADEEZTRMAL TV 5D,

£ A-2T BLSESPORSREREREOIZOIHENIND T A -2l

Parameter Cs Pu Am
DV (my™) 3.15 10° 9.46 10° 9.46 10°
Amy?" 0.00555 0.103 0.057
B* 0.95 2.95 1.77

a (km™) 0.028 0.025 0.065

B (km™) 0.37 0.616 0.44
Notes:

*: Values apply for distances of less or equal to 2 km. For greater distances B=0

TP ORFELE & Con 13, GHE D) BFEM LU AER Coea (Bqm3) & kA TR
fHirohs,
Coy = Cooy A107°“ (1 +B10#)
(33)

PC-CREAM 08 Tl&, Csea (T, MFICBEET DifE/K T OBNHEH & 72V OREE KRR
(Bqm3,/Bqyl) ZRTELREINT, dif. FEEKMAENDAE~OFRH (km) Th
%5, A (myD), B (). a (km1), KO8 (km1l) (X, 7V F=ULA TAVIDLA K
O T LIZOWTIRIE SN LR IKFOREBRES TH S, PC-CREAM Tl&, 7V F=v
LOfEIL, TAV T LEF 2V TLERSTRTOT 7 F /A4 RIZEHIND EEL
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TS, TAV VD LDMEIZ, TAV UL EF2 YU LEAT =0 NMIEH SN D EUE
S, BV LADMEIT, BT A LRIEROILHEEZ RS TRTOLRICEH SN D ERESH
TWa,

HEPERY DIFIRIE L 5 #13 < #EBE

KV EENRRIZIRED Y B, HEICBE L CTROEELROX, @, BEDOEBRTSH
% (Jones et al., 2002) 143, VEEEY) O vl BEB O BN ML FRIR B 1T, MR E A H L <,
KOV K DIRFEN HRD I D, IRHEFRER O IX. HEPEY H O B A FE R & J8 BH o
KD F G AR & N EHRIRIE IS H D Z L AR E LTV D, K EREIC R 2
FOE, W AREN . M OIS DIRMECRE D — RN 2 B 2 2 A-28 (RT3, ATHEZRIR Y |
B O—RIIMEDOR DV IZY A NEHF DT —4% (21X, Pentreath et al., 1988) 152%
T 2 HEND D,

WEPEY DU X 28 AN DR &I, WED T OB HZIERE O & . & DN s Eo
REOEG TER SN E W S5 FHRNHRD 515 PC-CREAM 08 Tid, 77 4/L D
RAE L LT, BADRRIEED 90%% FH ML fe b aT Vs E = X — b X v b 372
Db, BFEEa o N—= A FEWAET 53— A Finb 10% % RT3 — |k
AV EIDPOERGTDHELTWD, £z, FRHE, IKEMW & OO E AN O EIX, 3T
Ry /=R A b THDL EREINTND, 272 L, HARESCEFAREEZHET
HEZ, TNO DR E 2 —FRER T 52 LILAETH D,

WFE OB 2 E AR BEITIRATE 2 b,

5= Z Hi
f=1

(34)
Z Z T,

Ei : ik i O AER#RE (Svyl)

Hir : H31 o5 f OB L 2 AME (Svyl)

n: SEINDHIEHOE

H,; =((Cfood, I, ;

focal "i,f “local

) + (C‘f OOdregionaf Ii"f freg:'onaf ))ng

(35)
Z Z T,
Cfoodiocal : fAFT > 73— b A2 MZBIT HEM T OIETEERE (Bgtl)
Cfoodregional : Hifik 2 > /X— F X > MZBIT D EWF ORGEEREE (Bqt!)
Lt : #l1 CORYOEIE (tyl)

152 Pentreath RJ, Hunt GJ, Gurbutt PA, Kershaw P J and Woodhead DS (1988). Estimating future
doses from long-lived radionuclides discharged to sea from the British Nuclear Fuels reprocessing
plant at Sellafield. IN Conf Procs Radiation Protection in Nuclear Energy, held in Sydney, 18-22
April 1988. Vol 2, 135-50. IAEA.
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flocal : E’F)fj N— ]\ A ]\ GC?SD"CTEE?@R&)GZTW%éﬂéﬁ%@%ﬂé\
fregional : ﬂﬁiﬁjz: IN— ]\ A ]\ Kjb‘b\fﬁﬁ@f:&)ﬂlﬁ% éﬂéﬁff%@%u/ﬁ\
Hing : fEEUC L 2 BB IH 72 0 O EhfrELREL (Sv Bql)

Z Z T,

Cfood, C

fmw _ local

CF

ocal —

(36)
Cfmwflocal . %@T:{ VN— ]\ A ]\ CC%Hé{%ﬁ@7kqj@*2ﬁ@7ﬁ§¢ﬁ‘é/%§ (Bq m'S)
CF : MgpEM x4 DM E A ORRMRE (% A-28 ) (Bq t'/Bg m™)

Cfood

regional —

C;

imw _ regional

CF
(37)

Cfmwfregional : i‘miﬂjz:l UN— R A MBI é{f?i@{ﬁ?kqj@&iﬁ@ﬁﬁ%ﬁ%?%}ﬁ <Bq m_S)
CF : MM x4 DM E A ORRMRE (% A-28 ) (Bq t'/Bg m™)
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* A28 BPEMORNEE (Bqt/Bgqm3) ab

Element Fish Ref Crustacea Ref Mollusc Ref Seaweed Ref
H 1.010° IAEA (1985) 1.0 107 IAEA (1985) 1010° IAEA (1985) 1.010° IAEA (1985)
C 2010* IAEA (1985) 2010* IAEA (1985) 2010* IAEA (1985) 1010* IAEA (1985)
P 3.0 10* IAEA (2001) 2.010%* 2010* IAEA (2001) 2.010*
s 2010° IAEA (1985) 1.010° IAEA (1985) 4p10° IAEA (1985) 4.010° IAEA (1985)
cr 2010? IAEA (1985) 5.010°% IAEA (1985) 8.0 102 IAEA (1985) 2.010° IAEA (1985)
Mn 4010° IAEA (1985) 5.010° IAEA (1985) 5010* IAEA (2004) 6.010° IAEA (1985)
Fe 5.0 107 Pentreath (1977) 5010° IAEA (1985) 3.010* IAEA (1985) 3.010* IAEA (1985)
Co 1010°% IAEA (1985) 1.010% IAEA (1985) 50107 IAEA (1985) 1.010* IAEA (1985)
Ni 1.010° IAEA (1985) 1010° IAEA (1985) 20103 IAEA (1985) 2.010° IAEA (1985)
Zn 1.010°% IAEA (1985) 5010* IAEA (1985) 3.010* IAEA (1985) 2010° IAEA { 2004)
se 6.0 10° IAEA (1985) 5010° IAEA (1985) 6.0 10° IAEA (1985) 1.010° IAEA (1985)
sr 2010° IAEA (1985) 2.010° IAEA (1985) 1010° IAEA (1985) 5010° IAEA (1985)
zr 2010' IAEA (1985) 2.010° IAEA (1985) 5010° IAEA (1985) 3010° IAEA (1985)
Nb 3010’ IAEA (1985) 2.010% IAEA (1985) 1.010° IAEA (1985) 3010° IAEA (1985)
Tc 3.010' IAEA (1985) 1010° IAEA (1985) 1010° IAEA (1985) 3.010* IAEA (2004)
Ru 2010° IAEA (1985) 1.0 102 IAEA (1985) 2010° IAEA (1985) 2.010° IAEA (1985)
4010? IAEA (1985) 2510" Swift and 2010’ Swift and 2010' IAEA (2004)
Kershaw Kershaw
Sb (1999) (1999)
Te 1010° IAEA (1985) 1010° IAEA (1985) 1010° IAEA (1985) 1.010* IAEA (1985)
| 1.010° IAEA (1985) 1010" IAEA (1985) 1010" IAEA (1985) 1010° IAEA (1985)
Cs 10102 IAEA (1985) 3.010° IAEA (1985) 3.010' IAEA (1985) 5010' IAEA (1985)
Ba 1.010° IAEA (1985) 1.010° IAEA (1985) 2010" IAEA (1985) 10107 IAEA (1985)
La 1.0 102 NCRP (1996) 1.0 10%F 1010° NCRP (1996) 5.010%
Ce 5010' IAEA (1985) 1010° IAEA (1985) 2010° IAEA ( 2004) 5010° IAEA (1985)
Pm 5.0 102 IAEA (1985) 1.010° IAEA (1985) 5.010° IAEA (1985) 3.010° IAEA (1985)
Eu 3.0 107 IAEA (1985) 1010° IAEA (1985) 7.0 10° IAEA (1985) 3010° IAEA (1985)
Pb 20102 IAEA (1985) 1010° IAEA (1985) 1.010° IAEA (1985) 1.010° IAEA (1985)
Po 2010* Swift and Kershaw 5010* IAEA (1985) 1010* IAEA (1985) 1010° IAEA (1985)
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* A28 EFEEMORGEFREC (Bq t/Bgqm?) ab (fi)

Element Fish Ref Crustacea Ref Mollusc Ref Seaweed Ref
(1999)

Ra 50102 IAEA (1985) 10102 IAEA (1985) 1.010° IAEA (1985) 1.0102 IAEA (1985)
Th 6.0 107 IAEA (1985) 1010° IAEA (1985) 1.010° IAEA (1985) 2.0 107 IAEA (1985)
U 1.010° IAEA (1985) 1010° IAEA (1985) 3010’ IAEA (1985) 1.0102 IAEA (1985)
Np 1.010" IAEA (1985) 1.0 107 IAEA (1985) 4010° IAEA (1985) 5010" IAEA (1985)

1.0 102 Swift and Kershaw 2.010% Gomez et al 3010% IAEA (1985) 2010°% IAEA (1985)
Pu (1999) (1985)

1.0 107 Coughtrey et al 50107 2010* IAEA (1985) 8.010°% IAEA (1985)
Am (1984) IAEA (1985)
Cm 5010 IAEA (1985) 5.010% IAEA (1985) 3010* IAEA (1985) 8.0 10° IAEA (1985)

Notes:

a- Assume same value as for mollusc

b - Use value for cerium as chemically analogous (Lanthanide) (IAEA, 1985)
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WEPEY DI X 2 EEIR E1T. EEEERAEZ B2 (ICES: International Council for
the Exploration of the Sea) kA E (ICES, 2001) 153CHFE Lo, A, #KIK
. MEsE i E - MARINAII Working Group C L'ZR— bk (Hagel, 2002) 154|Z frlif <
NTNLbOEHNTHRIBEN TV, £ A29~FK A-3L IURSNIREROT —X DIZ
& A ET1E. MARINAIT Working Group C L'AA— ~  (Hagel, 2002) 540265 L7726 DT
bbH, TNHOEIE, WA, IEFEH, TESEZZBELIZLOTHD (R A-32 ), AN
Jv MiEORET — 21X EC MARINABALT 4 (Nielsen, 2000) 15576 Mg jfafE 7
— 413 EC MARINA MED #i# (Cigna et al., 1994) 156025372 D ThHDH, Zid D
DHILDKEH DA RIFICONTOT —F PEENTVRNWD K A2 IR ENTT
TV MEERBER Uiz, RFTa /3= b AV FOifET — 23, Hillia o 3= R X o
WF— 22, M= X— kA FOBREHICKHT A RFTa Y 8= R Ay FO-EEEL D
ZEIZE o TR LN D, HIEHA, RIREI K ORI DV Tk, o il & & IR (T
MU O AR DR ST 2 RFTOEEZF U T, RFia /"= A bOT—2 %155
ZENTED,

153 JCES (2001). ICES Fisheries Statistics 1973 - 1999, Nominal Catch Statistics, STATLANT
Programme, ICES, Copenhagen, Denmark (CD-ROM).

154 Hagel (2002). Update of the original Marina Project on the radiological exposure of the European
community from radioactivity in North European marine waters. MARINA II. Final draft report of
the Working Group C:analyses of data on seafood catches and trade.

155 Nielsen SP (2000). The radiological exposure of the population of the European Community to
radioactivity in the Baltic Sea. Marina-Balt project. Radiation Protection 110, EC Report EUR
19200, EC, Luxembourg.

156 Cigna A, Delfanti R and Serro R (1994). The radiological exposure of the population of the
European Community to radioactivity in the Mediterranean Sea. Marina-Med project. Radiation
Protection 70, EC Report EUR 15564, EC, Luxembourg.
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FKA29 ETFNALNR= AL BT L OERMMBAKBIERE

Annual marine fish consumption ty™

Nation Atlantic Baltic Sea Baltic Sea

North NE Baltic Sea Baltic Sea W W Belt Sea Belt Sea

(surface 0- Baiedela E (bottom E (surface (bottom (surface Bay of (bottom (surface Bothnian ~ Bothnian

1000 m) Seine 53-163m) 0-53m) 49-159 m) 0-49m) Biscay 14-44 m) 0-14 m) Bay Sea
Austria 80102 0010° 0.010°
Belgium 4510° 33102 7810 36102 4910 2410° 2510 9410 1.0107 1.110° 4010°
Denmark 2510 69107 9910° 4510° 2810° 1410° 0.010° 4810° 5210° 5010° 18107
Finland 65107 5010 1410° 6.210° 7010° 3410° 0.010° 3410 3610 3810° 1710°
France 3910° 1.010' 5710° 2610° 2810° 1.410° 7.010° 5.610° 5010° 2010° 7010°
Germany 4710° 0010° 1910° 8610° 6.510° 3210° 1.010% 1410° 15107 6.010° 2010
Greece 4510° 2510 1.110° 4910° 9310° 4610 0.010° 1.910° 2010 0.010° 0010°
Ireland 1510° 20102 3510° 1610° 1710' 8310 0.010° 1.410° 1410' 7.0107 2210°
Italy 75107 34102 16102 74107 13102 6.210° 1.010% 27102 28102 2010" 70107
Netherlands 2410° 3010 2510° 1.110° 2410° 1.210° 0.010° 36102 30102 7510° 2610
Norway 7510° 35107 0.010°
Portugal 1510* 24107 5010° 2.310° 4610" 2.310% 5010° 7710° 8310" 8.0 10" 2410°
Spain 3.010° 2610° 12107 53107 8210" 4010% 1.110° 17107 1810° 6.5 10" 2610°
Sweden 1.110° 1510 1.110° 4910° 7610° 3710° 0.010° 3.110° 3410° 4410° 1310°
United Kingdom 8510 1.010" 1510° 7.010° 1.010° 5.010° 2510 2.110° 2210° 6.010" 1.910°
World 8210° 6410° 2310° 1.110° 1410° 6.810° 3.010° 1.210° 1210° 4510° 1910°
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FA29 ETNILNR— KA T EOFEMEKAERE > ()

Annual marine fish consumption t v
Nation Central Central English French

Bristol Cantabrian Capdela Celtic Channel Channel Channel Cumbrian  Channel Continental Gulf of

Channel Sea Hague Sea NE SE Islands Waters W Shelf Cadiz
Austria 0010° 2510 1510 15107 2010 2510" 2010" 0.010° 0.010° 1.010° 15107
Belgium 7010° 5010 1510° 1210° 5010° 6.810° 17107 8.010° 1310° 9.010° 15102
Denmark 2510" 5010 1.3 102 5010° 3510 5010" 151072 50107 8310° 1.0102 5010'
Finland 17107 0.010° 0.0 10° 0.010° 0.010° 0.010° 0.010° 0.010° 15107 0.010° 0.0 10"
France 2210° 2.110° 1.810° 1.510* 3710° 4910° 21107 2.010° 3510° 2510* 16107
Germany 1010° 30102 50107 4510° 47107 6.4 10° 5710% 5010° 5010° 1810° 25107
Greece 0010° 15102 1010 10102 1010° 1510" 1510" 0010° 331072 5010° 15102
Ireland 2510° 0.010° 7510 2410° 1.010" 1510° 8510" 1510" 6.0 107 5010° 0.010°"
Italy 10107 4110° 23107 1.910° 29107 40107 26107 2.010° 1.110° 2010° 2.110°
Netherlands 10107 5010° 37107 3510° 48107 65107 4510° 3510° 10107 1.210° 1.010°
Norway 0010° 0.010° 0.0 10° 0.010° 0.010° 0.010° 0.010° 0.010° 38102 0.010° 0.0 10°
Portugal 2510° 2810° 5010° 2510° 4510" 6.010" 5010" 5.010" 85107 50107 3.7 10%
Spain 2510° 4810* 3.310° 3310° 3510° 4610° 38102 1.010" 4710° 9.010° 2.010*
Sweden 2510" 2510 5510" 4010° 5010 8.010" 6.010" 5010" 5010 351072 5010'
United Kingdom 1710° 4010° 3210° 5010° 1.010° 1.310° 3610° 7510 2010° 5.010° 5.010°
World 6010° 7110° 8.810° 5710* 9110° 1210* 1010* 19102 2310* 5210* 6.910°

235



FA29 ETNALN— AL T EOEMMBKBERE > ()

Annual marine fish consumption t v

Nation Karaand  Kattegat
Gulf of Gulf of Irish Sea Irish Sea Irish Sea  Irish Sea  Irish Sea  Irish Sea  Isle of Barents (bottom
Finland Riga N NE NW S SE W Wight sea 20-120 m)
Austria 0010° 0.010° 0.010° 4010° 50107 4510° 1010" 0010° 5010"
Belgium 95107 3.0107 2.010° 1.510" 1.0 102 35107 4510° 2.1 102 1.710% 1.010" 1.010%
Denmark 21102 13102 1.510° 1.010° 1.110° 2510° 3.010° 1.010" 1.010" 3010° 1.710°
Finland 3810° 2910° 0.010° 0.010° 1.010° 1.010° 0.010° 5.010" 0.010° 10107 5010"
France 6.510° 1.610° 5010" 2510° 3.010° 7.610° 9.010" 44107 1.110° 40107 7.010°
Germany 7.010° 1510" 2010" 1.010° 0.0 10° 3.010° 3510" 18102 15102 2110° 8.510°
Greece 15107 0.0 10" 50107 0.010° 1.010° 1.010" 1.010° 5.010° 5010° 5510° 2510"
Ireland 0.010° 0.010° 4010" 2510° 3.010° 6.4 107 8.010" 37107 5010° 1.010° 2510"
Italy 9510 3110' 5010° 2510° 500" 9010’ 1010" 5510 8510" 7510" 2510°
Netherlands 6.010° 1.010' 1.010" 5010° 5010° 15107 2010' 8510' 15102 4510° 2.010%
Norway 0.010° 0.010° 12107 0.010° 0.010° 0.010° 0.010° 2210° 1.010°
Portugal 2810° 1.210" 1.510° 5010 1.1107 2.010" 2510° 1.510" 1.010" 5010° 1.0107
Spain 4310° 5.010" 2010" 1.010° 26107 3.310° 4010" 1.9 102 1.010% 15107 25107
Sweden 11107 9.0 10" 1.510° 1.010° 2.010° 2510" 3.010° 1510" 2010" 0.010° 5510°%
United Kingdom 6.010" 4.110° 2.1107 11107 2.210% 3.110° 3.810° 1.810° 3.1107 15102 15102
World 1610* 1.110*% 50107 27107 2610°% 7.610° 93107 4510° 2910° 1.110° 3.010*
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FA29 ETNALN— AL T EOEMMBKBERE > ()

Annual marine fish consumption ty™

Nation Liverpool

Kattegat and North Portuguese

surface Morecambe Lyme Sea North North North North Norwegian Continental

Y g

0-20 m) Bays Bay Mediterranean Central SeaE Sea N Sea SE SeaSW  Waters Shelf
Austria 5010° 0010° 5010° 80102 1.010°2 35102 7510° 7510° 20102 1.0102
Belgium 1.0107 1510" 3.010° 1.510° 65107 6.5 107 1.410° 2.010° 2.010° 6.5107 1.0107
Denmark 1.710° 1.510° 2510" 64107 1910* 1.910° 1.410* 3.010° 3.010° 3110* 5010°
Finland 5010° 0.010° 0.010° 20107 5010° 25107 0.010° 0.010° 80107 0.010°
France 7.010° 3.010° 3.810° 1.710* 1610°* 1610° 1.7 10* 2810° 2810° 7010° 1610°
Germany 85107 1510° 1.110° 6.110° 2410* 2510° 2.110% 1410° 1.410° 2510* 25107
Greece 2510 50107 5010° 3.510° 50102 5010" 25107 5010’ 5010 2510° 1.0102
Ireland 2510° 2510° 1510 7.010° 40107 5010° 1.310° 2510" 2510" 1.110°% 0.010°
Italy 2510° 5010° 5010° 1.210° 7.010° 7.010° 3.010° 1010° 1.010° 1610° 2210°
Netherlands 20107 5010° 6.510" 3910° 1210% 1.210° 4910° 2910° 2910° 6.010° 5010°
Norway 1.010°% 0010° 0.010° 3110° 35102 7510° 10102 1.010% 2210* 0010°
Portugal 1.0107 1.510° 1.010" 3610° 25107 25107 2.410°% 15107 15107 7.010° 3910*
Spain 25107 1510" 7.010" 4910* 65107 6.5 107 5.010° 9.010° 9.010? 3810* 2110*
Sweden 5510° 1.510° 1.010" 50107 50107 2210° 10107 1.010° 3310° 5010°
United Kingdom 15107 1.310° 6.8 10° 2510° 3210* 3.110° 7510* 1810° 1.810° 2110* 5010°
World 3010*% 33107 1910° 2410° 2510° 2510*% 2910° 2310* 2310% 5610° 7210*%
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FA29 ETFTNALN— AL T EOEMMBKBERE > ()

Annual marine fish consumption ty'1

Nation Sam's Scottish Scottish
Beach Waters E =~ Waters W Skagerrak  Spitzbergen

Austria 5010° 5010" 35107 15102 5010°
Belgium 1.8107 20107 1.810% 3.010° 1.0102
Denmark 1.010" 1810°% 3.510° 5510° 1.010°
Finland 0.010° 5010" 1.0 10° 2.010°% 5010°
France 1.210° 2110° 2.010* 2310° 1.010°
Germany 1.610° 25107 1.510* 2610° 2.310°
Greece 5010° 5010° 3.0102 5010' 5010°
Ireland 5010° 15107 1.210* 5010° 1.0102
Italy 1.0107 40107 3.210° 8.010°% 45107
Netherlands 17107 65107 6.510° 7.010°% 3.0107
Norway 0.010° 1010° 1.710° 3.010° 6.0 107
Portugal 1510 3510° 1.010° 3510° 1.310°
Spain 1.210° 65102 8.010° 75102 3710°
Sweden 2.010° 30107 6.5 107 1.610° 5010°
United Kingdom 3.010° 9.010° 6.810* 5010° 3.010°
World 3.110° 3410* 2.110° a710* 4510*

Zero catch for Atlantic NE middle and deep; Other Atlantic, Arctic Ocean; Arctic South, Other Oceans.(Atlantic NE includes Arctic South data)

Notes:
a - Hagel (2002); ICES (2001), Nielson (2000).
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FA-30 EFNTLN— AT L ORIV R B R e

Annual marine crustacean consumption t y

Nation Atlantic

North NE Belt Sea Central Central

(surface 0- Baiedela Bay of (surface Bristol Cantabrian Capdela Celtic Channel Channel Channel

1000 m) Seine Biscay 0-14 m) Channel Sea Hague Sea NE SE Islands
Austria 0.010° 0010° 23107 50107 75107 33107 0.010° 0.010° 0.010° 33107
Belgium 6.010" 2710° 0.010° 2710° 3.310° 0.010° 6.7 10° 1.7 10" 1.7 10° 2.310° 1310"
Denmark 3010° 67107 46107 5610° 0010° 0.010° 3310° 0010° 6710 1010° 3310°
Finland 3310 0010° 53107 2110" 34107 88107 0010° 86107 0010° 0.010° 0010°
France 1.810° 5010 5310 1810° 1.010° 6.710° 4010° 7710° 4310" 5710 73107
Germany 4.710° 3310° 0.010° 3510" 3.310° 0.010° 6.710° 1310' 2.010° 2.710° 1310
Greece 6.710° 33107 42107 6.310" 0010° 0.010° 1.010° 0010° 33107 33107 2010°
Ireland 1210° 2310° 1010" 2810" 3310° 5910° 6710° 2010° 2010° 2310° 1010
Italy 5010° 6710° 0010° 9.110° 1710" 6.710° 3310° 6.7 10" 6.710° 6.710° 3710
Netherlands 3310° 1710° 0010° 1.110° 3310° 0.010° 5010° 3310° 1.310° 2010° 1.010°
Norway 4710% 0010° 0010° 0.010° 0.010° 0.010° 0010° 0.010° 0.010° 0010°
Portugal 6710 2310° 0010° 2610° 3310° 6.710° 1.010" 170" 2010° 2310° 2010
Spain 1.010? 1710° 1710° 6.310° 3310 33102 5010 6710 1310° 2010 8710
Sweden 4310° 0010° 171072 1310 0010° 0010° 33107 1710' 0010° 33107 1010°
United Kingdom 5310° 5310° 6.7 10° 6.310° 1.010°7 0.010° 14107 6.7 10" 4710" 6.010" 23107
World 3.110° 1.910° 6710 11107 3310° 37107 8.210° 1310° 17107 22107 1410°
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#A-30 ETFT/NTILN— AL T ORI R SSEERE 2 (ft)

Annual marine crustacean consumption ty™'

Nation English French

Cumbrian Channel Continental Gulf of Irish Sea Irish Sea Irish Sea  Irish Sea  lIrish Sea Irish Sea  Isle of

Waters W Shelf Cadiz N NE NW S SE W Wight
Austria 0.010° 6.7 10" 0.010° 0.010° 0.010° 0.010° 0.010° 33107 0.010° 0.0 10° 0.010°
Belgium 1.010° 2310 3310 0.010° 1.010° 1.010° 3.310° 1210 3.310° 6.7 10° 1.310°
Denmark 3310" 5010° 0.010° 0.010° 6.7 107 6.7 10 1.310° 5010° 2.310° 3.310° 33107
Finland 0.010° 33107 0.010° 0.010° 0.010° 0.010° 0.010° 33107 0.010° 0.010° 0.010°
France 1.310° 1.110° 2610° 1.710" 2010" 2.010° 5010" 20107 6.710" 1.110% 2710"
Germany 1.010° 2.010° 1.710" 0.010° 1310° 1.310° 3310° 1310° 3.310° 6.710° 1.310°
Greece 0.010° 3.010° 0.010° 0010° 0.010° 0.010° 6.7 107 2010° 1010° 1.0 10° 0.010°
Ireland 1.710° 1.310" 0.010° 0.010° 2010" 2310° 5710" 22107 6.710" 13102 1.310°
Italy 6.7 10° 5310° 3310° 1.710" 1010" 1.010" 2.310" 9710" 3.310" 5710° 3310°
Netherlands 6.7 10" 1.310" 1.710' 0.010° 1.010° 1.010° 3.310° 1.010" 3.310° 5710° 1.310°
Norway 0.010° 0.0 10° 0.010° 0.010° 0.010° 0.010° 0.010° 0.010° 0.010° 0.0 10° 0.010°
Portugal 1.010° 2710 3310 2.310° 1310° 1.310° 3.310° 1310 3.310° 6.7 10° 1.010°
Spain 1.010° 1.310° 6.710° 1.110° 1.310° 1.710° 3.710" 14107 4310" 8010° 1.010"
Sweden 1.010° 1.010° 0.010° 0.010° 1310° 1.310° 4710° 14 10" 3.310° 1.010" 0.010°
United Kingdom 2710° 36102 3.310° 0.010° 3310° 3710° 9.010° 34102 1.010% 2.0 102 2710°
World 1.0 102 2210° 3010° 1410° 13102 1410° 35102 1410° 43102 80102 10102
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FA-30 EFNTLN— KA T OFREE R BEE R E ()

Annual marine crustacean consumption ty'

Nation Karaand Kattegat Kattegat Liverpool and North

Barents  (bottom 20- (surface 0- Morecambe Lyme Sea North North North North

sea 120 m) 20 m) Bays Bay Mediterranean Central Sea E Sea N SeaSE  Sea SW
Austria 0.010° 0.010° 6.710° 0.010° 0.010° 3310 3310° 1310' 3310° 3.310°
Belgium 0.010° 0.010° 6.710° 2010° 3310° 1710' 2710° 3310 3310' 2010° 2010°
Denmark 1.710° 0.010° 1.710° 6.7 10" 2310° 1.110° 1310° 1.710" 1310° 3310° 3310°
Finland 1.010° 0.010° 5010' 0.010° 0010° 1.710° 0.010° 3310' 0.010° 0.010°
France 1710 0.010° 13102 3.010° 22102 27102 £.010° 6.710" 43102 27102 27107
Germany 3.310° 0.010° 6.7 10" 2.010° 3310° 4110" 3.310° 37102 1.010?2 13102 13102
Greace 0.0 10° 0.010° 3.310° 3.3107 6.7 10" 1.110° 1710' 0.010° 2010 3.310° 3.310°
Ireland 0.010° 0.010° 0.010° 3710 3310° 0.010° 3310 3310° 3.310' 1.010" 1.010°
Italy 0.0 10° 0.010° 1310 1710 1.010° 1.110* 2.010° 3310" 20102 6.710" 6.7 10"
Netherlands 1710" 0010° 6710 1.310° 3310° 1310° 7010° 710" 6710 28102 2810°
Norway 1910° 0010° 80107 Do10° 0.010° 0.010° 0010° 6.7 107 0010° 0010°
Portugal Do10° 0010° 0010° 1710° 6.7 10° 9110° 3310° 3310° 3310" 3310° 3310°
Spain 0.010° 0.010° 3310 2310 2710" 2810° 3.010° 3310" 3.710° 1.0102 1.010°2
Sweden 2.010° 0.010° 9.710° 2.010° 33107 1.010°% 6.710° 2.310° 0.010° 0.010°
United Kingdom 3.710° 0.010° 2.710% 5710 7010" 2810" 8.710° 1.010° 1310° 171072 1.7 102
World 4310° 0.010° 3.710° 22107 43107 1510* 9.010° 1.010° 5310° 1.910°% 1.910°
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FKA-30 ET /LA R AL T L OFMMEEFBSEE I ()

Annual marine crustacean consumption ty™

Nation Portuguese

Norwegian Continental Sam's Scottish Scottish

Waters Shelf Beach Waters E ~ Waters W  Skagerrak Spitzbergen
Austria 2110° 0.010° 0.010° 0010° 0.010° 6.7 10° 31107
Belgium 0.010° 0.010° 1.310° 3310° 6.7 10" 6.710° 3.310°
Denmark 710" 0.010° 33107 3310' 3310 17102 431072
Finland 710" 0.010° 0.010° 3310° 0010° 5010 23107
France 3310° 1.710° 3010° 710" 6.310° 13102 2710
Germany 2710° 0.010° 1.310° 1710° 6.710° 6.7 10" 6.710°
Greece 331072 0010° 0.010° 0010° 1710° 3310° 0010°
Ireland 5210° 0.010° 1310° 3310° 4710° 0010° 0010°
Italy 14107 1.710" 3.310° 3310° 3.010°% 1.310° 3310°
Netherlands 3510° 0.010° 1.010° 3310° 3310 6.7 10" 3310
Norway 1010° 0.010° 0.010° 1010° 0.010° 8.010° 1010°
Portugal 3610° 2710° 1.310° 3310° 5010 0.010° 3310
Spain 0.010° 1.110° 1.010° 6710 50102 3310 13102
Sweden 13102 0.010° 0.010° 3310° 3310’ 9710° 50102
United Kingdom 17107 0.010° 3.010° 20107 14107 27107 1.010°%
World 1610° 1510° 11107 80102 5010° 3710° 7.310°

Zero catch for Atlantic NE middle and deep; Other Atlantic, Arctic Ocean; Arctic South, Baltic Sea W E, surface and bottom) Belt sea bottom, Bathonian Bay, Bothonian Sea, Gulf of
Finland, Gulf of Riga, Kattegat Bottom, Other Oceans, (Atlantic NE includes Arctic South data).

Notes:
a- Hagel (2002); ICES (2001); Nielson (2000).
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# A-31 BTN N— R AU D& OFEREFEIAE)N ) IR

Annual marine mollusc consumption ty™

Nation Atlantic

North N.E. Belt Sea Central English

(surface 0- Baie de Bay of (surface Bristol Cantabrian  Celtic Channel Channel Cumbrian  Channel

1000 m) la Seine  Biscay 0-14 m) Channel Sea Sea SE Islands Waters W
Austria 4310" 50107 5210° 0.010° 50107 0010° 0010° 1210° 0010° 83107
Belgium 1.910° 3810 0.010° 2310° 2710° 1.710° 1.010° 5010° 6.310° 3310° 4210"
Denmark 11102 1310° 0.010° 9210° 1710° 0.010° 0010° 1710 3310° 33107 3310°
Finland 23107 1.710" 2210° 1.810" 0.010° 4110° 0.010° 0010° 5.010" 0.010° 33107
France 82107 5810° 5010° 1.310" 18107 2710 2810 7210' 1410° 5510" 9.010°
Germany 2810 1510° 0.0 10° 2910° 3.310° 5.010° 6.7 10° 1710° 3510" 1.710° 2310
Greece 3510° 1710° 7210 4810" 1710° 3310° 1710° 17 10" 3310° 3310 3310°
Ireland 4010* 83107 8410* 23107 3310° 7.010° 5010 17107 5010° 2810° 3310°
Italy 9710 4210° 1710° 6.910° 43810 5810 3310° 5010° 1210° 1010° 8310
Netherlands 3410 1010° 0.010° 8610° 2510 0.010° 6710° 83107 3810° 3310° 2510
Norway 0.010° 0.010° 0.010° 0.010° 0.010° 0.010° 0.010° 0.010° 0010° 0.010°
Portugal 2810 3.310° 0.010° 2010° 3310° 3310 3310° 3310 8310° 6710 6710°
Spain 24107 12107 1.010" 4810° 8.310" 52107 9310° 1510 3.2107 1510" 2.0102
Sweden 2110° 5010" 5610° 5910° 0.010° 0.010° 0010° 0010° 1710° 3310 5010°
United Kingdom 26107 15107 32107 4810° 6.510° 1.710° 1.010° 1810" 7.310° 7210° 4.810°
World 5810° 1.010° 1310" 1.010° 1.010° 7010° 6.310° 12107 2810° 2110° 1810°
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# A-31 EFF N N— A D OEMBEERAEI B R E 2 (5)

Annual marine mollusc consumption ty™

Nation French Karaand Kattegat
Continental Gulf of Irish Sea Irish Sea Irish Sea Irish Sea Irish Sea Isle of Barents (surface
Shelf Cadiz N NE NW IrishSeaS SE W Wight sea 0-20 m)
Austria 1.710° 0.010° 0.010° 0.010° 1.7 107 3.310" 0.010° 0010° 8.3 10" 0.010° 0.010°
Belgium 5.010' 5010° 5.010° 6.7 10° 8.310° 1.810" 3.310° 6710° 4710" 0.010° 0.010°
Denmark 1.710° 1.710° 50107 6.7 10" 6.7 107 1.210° 3.310" 6.7 10" 1710° 5.010" 6.7 10°
Finland 0.010° 0.010° 0.010° 0.010° 0.010° 1.7 10 0.010° 0.010° 33107 0.010° 0.010°
France 1.210% 8310°' 8710" 1.6107 2.010% 41107 9010’ 15107 7.1107 1.710" 0.010°
Germany 3310" 1710° 1.710° 3310° 5.010° 1.010" 1.710° 3310° 17 10" 1.710" 3.310°
Greece 3310° 1710° 33107 6.7 107 6.7 107 6.7 10" 3.310" 6.7 10" 17 10° 0.010° 0.010°
Ireland 0.010° 0010° 4510 8510° 11107 2110 4710° 7710° 1710° 0010° 0010°
Italy 8310" 1.7 102 1510" 2810° 3710' 7.310° 1.710" 2710° 5210 0.010° 0.010°
Netherlands 8.310° 1710° 5.010° 8.310° 1.010' 2.010° 5.010° 6710° 1210 0.010° 0.010°
Norway 0.010° 0.010° 0.010° 0.010° 0.010° 0.010° 0.010° 0010° 0.010° 4210% 0.010°
Portugal 1.710' 1810° 6.7 107 1.310° 1.310° 3.310° 8.3 10" 1310° 3310° 0.010° 0.010°
Spain 3210° 1.810° 2210° 4210 5310" 1.110% 2310° 3810° 1510% 0.010° 0.010°
Sweden 1.710° 0.010° 17107 6.7 10" 50107 1.0 10° 17107 6.7 10" 50107 0.010° 3.310°
United Kingdom 1.710" 8310° 1.210° 22107 27107 54107 12107 20107 18107 0.010° 0.010°
World 1.810° 4210° 32107 6.0 107 75107 1.510° 3.310° 55107 1210° 1.510* 1.710"
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# A-31 EFF N N— A D OEMBEERAEI B R E 2 (5)

Annual marine mollusc consumption ty”

Nation Liverpool

and North Portuguese

Morecambe  Lyme Sea North North Sea  North North Norwegian  Continental Sam'’s

Bays Bay Mediterranean Central SeakE N Sea SE Sea SW  Waters Shelf Beach
Austria 17107 6.7 107 6710 5010° 0010° 1.010" 1.010° 0010° 0.010° 50107
Belgium 1.010° 3510° 3910° 5010' 5010" 1.710" 1510° 1.510% 63107 5010° 3510°
Denmark 5010 1.710° 14 10° 4710° 3710 3310° 1.710" 1.710° 1.010° 1.7 10° 1.310°
Finland 17107 33107 3310 2310° 0010° 1.710° 1.710° 0010° 0.010° 1.7 107
France 2410° 7.810° 3.110° 9.210° 7.310° 1.310° 1610° 1610° 5010° 8.310" 53107
Germany 5010° 1810° 23107 6.310° 5010° 3310° 2.210° 22107 1.710° 1.710° 1.310"
Greece 50107 1.710° 1410° 1710' 1010" 0010° 1.010" 1.010" 0010° 1710" 1710°
Ireland 1.310°2 1.710° 3010 0.010° 0.010° 3310° 6.710° 6.710° 0010° 0.010° 8.3 107
Italy 4310° 6.710" 2810* 20107 1.7 102 3310° 58107 58107 21107 1.7 107 3810
Netherlands 1.310° 2010" 2810° 1.110° 83107 1.710" 1610° 1610° 21107 1.710° 8310°
Norway 0.010° 0.010° 0.010° 0.010° 3310° 0.010° 0.010° 1.0 102 0.010° 0.010°
Portugal 1.710° 5.010° 8010° 3310 3310° 3310° 1.310° 13107 0010° 1.810° 3310°
Spain 6.210" 18102 3510° 1.010° 8310° 6710° 6.7 102 6.710% 0010° 1.810° 1.110%
Sweden 33107 6.7 107 6710 5010° 0010° 5010° 5010° 1.110° 0.010° 50107
United Kingdom 32107 40107 1.310° 3.010° 23107 5710% 1.210° 1.210% 21107 8310° 13102
World 8.810° 1610° 3610* 1610°* 1.310* 8510° 8210° 8210° 12107 4210° 9.010°
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# A-31 EFF N N— AT OEMBEERAEI B R E 2 (5)

Annual marine mollusc consumption t v

Nation Scottish

Scottish Waters

Waters E W Skagerrak Spitzbergen
Austria 0010° 0.010° 0010° 0010°
Belgium 8310° 1.710" 0.010° 0.010°
Denmark 1710° 1710° 6710° 2810'
Finland 0010° 0010° 0010° 0010°
France 5010 3310° 1710° 1310'
Germany 1710° 8.310° 1.710° 5.0110°
Greece 0010° 1710° 0010° 0010°
Ireland 1710° 8310 0010° 0010°
Italy 1.7 10" 8310" 0.010° 6.1107
Netherlands 170" 3310 0.010° 6.1107
Norway 1710° 0.010° 0.010° 2810°
Portugal 1.710° 5010° 0.010° 0.010°
Spain 3.310" 1.3107 0.010° 0.010°
Sweden 0010° 0010° 3310° 3310°
United Kingdom 25107 92107 0.010° 6.1 107
World 38107 1710° 1710° 3310°

Zero catch for Atlantic NE middle and deep; Other Atlantic, Arctic Ocean; Arctic South, Baltic Sea W E, surface and bottom) Belt sea bottom, Bothonian Bay, Bothonian Sea, Cap de la
Hague, Central Channel NE, Gulf of Finland, Gulf of Riga, Kattegat Bottom, Other Oceans, (Atlantic NE includes Arctic South data)

Notes:
a- Hagel (2002); ICES (2001); Nielson (2000).
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# A-32 MEPEM O A REE A a

Food Fraction edible
Fish 05
Crustaceans 0.35
Mollusc 0.15
Seaweed 02

Notes:

a - Simmonds et al (1995) (Seaweed assumed 2 x value in this reference).

EHMEITRATEZA OGN D,

M
He(t) =D 1C(t) Hing
f=1 (38)
Z I,
He(t) : FEfH] t & TR L7281 F20# & (man Sv)
Hing : BHUZ L 2 BABRY 72 0 08 E (Sv Bql)
M : BE¥D¥k
B OB L HEMBRITRATEZ b5,

ICi(t) = Z Cfood«(t) P/
i=1 (39)

T

ICk(t) : ¢l t £ CTOEMBREOKRFFESE (Bg)

Cfoodif(t) : ik i, &4 f h OZHERE O] t £ TORFEESE (Bgy t1)

Pif : #1123 17 5B { OFMEE (ty) (EHAS & TRHEZET)

n : Hsk DK

Cfood, ,(t) = C' s (t) CF, (40)

T

Cfoodif(t) : il i, &4 f h OZHERE O] t £ TORFEESE (Bqy t1)

Clitmw(t) : HiJEk 1 12331F 2 WK 1 O HE MEAZFE IR FE O IE] ¢ £ CORFEME (Bg

y m3)

CFt: &%) f ORREAFRNEREL (Bq t7/Bq m™)

HEFEW D> & DPEIT < FEEE
HEID T O PERZ IR EE 1T, PR DV = /N — R A b O JEEHERE) O LB E O
JEERIUCLBRTZENTE D, LNLRBDL, EHHERMOIZE A LT, £ < OADFIH
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T OWFED Z OS2 K& PRI R TldZe < MW R ORI THRER STV D DT, &
bR S 5L TO B HERRRE 215572012 10 &0 5 KGR E (reduction
factor) ZWMT 52 LN TE D, ZOWEBEREIL., 74U v ¥ 21O EHHER o D Ft
PERZAE I S OO T IME & I OB ORI EMEO N6/ D TH S (Charles,
Jones and Cooper, 1990) 157, PC-CREAM 08 Ti&, #4 COMWEIC L HMTHIEL D
OHEMBBEEHETET DR, 2 ORBIREL 10 BEEND0, BAREEHEET HERITIEE
FN TR,

Fo. AXIIAREBEIZ L VIR Z WAL Y BRLED T2 n8H5, 20
PR IE, DR & bl U C— IR ENEE T\, BIfED & Z 5 PC-CREAM 08
WX E EN TV (Jones et al., 2002) 143,

& 2 Tl D BEHPERZFE I DT, MRHEHEREY 7> & OSNERIE < DB B & 72 5 Wl
PR D ZAL O OINBHIE < BREA FHR T 25 b M2 7B AR —FRISER ST
PBERTH D EMETDHZLETHD, ZOX ) RIEERNSFE SN ESR (Hunt,
1984) 144 1%, JEEHE (occupancy factor) MIFEMEFEHREMAGDLINOIRZHLOTH
%, PC-CREAM 08 TiL, WKL OMFFEHEREY > D OINTIHIL S ML, N—Z I OT
YEBMOBHTIZONTEHRE SN TN D, U <fIC K 28T, Hunt (1984) 14475R L7z
FHETHE I NLTWD,

PC-CREAM 08 TiZ, kX zHWTHEZRHL T2,

@~

E=C,,., DTW GAMM DF 1.7 Conv 0.87 Occ )

Z Z T,
E : Z2h#i&E (uSvyl)
Crmbsed : VEFEHEREY) (dry) T OBATEERE (Bg kgt
DTW : dry 75 wet ~D b RERE DL 0.65/1.7
GAMM : H o~z ¥— (MeV)
DF : HFH (wet) OFfEZ 0.1584 (uGy h'! per Bq cm™ per MeV) (Hunt, 1984)
144
1.7 : DF % (uGyhlper Bqg!) I[ZE#HT H7-0ODOEHEE (gcm?3)
Conv : Bqkg! 7225 Bq gl ~DO#%E (1 103)
0.87 : Sv/IGy
Occ : #5859 ECOMTERR] (hyl) (& A-33 2H)
Lieio T, ks,

157 Charles D, Jones M and Cooper JR (1990). Radiological Impact on EC Member States of Routine
Discharges Into North European Waters Report of Working Groups IV of CEC Project MARINA.
Chilton, NRPB-M172.
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0.65 GAMM DF Conv 0.87 Occ

E:Cm Se
bsed (42)

ZZ T,
DF #tf8W+ Off &% (wet) 0.1584 (uGy h'! per Bq g1 per MeV) 144

@ — X

E =C,,,..q Dens t DF wt Occ Conv (43)

E : 8RR E (uSvyl)

Crbsed : HERE T (dry) OFEERE (Bq kg

Dens : 650 kg m™3

t: HEREHOE S 0.01 m

DF : 1 m TOX—Z ML EHESARE (Svyl/Bgm?2) 133

wt @ B INEERE (0.01)

Occ : #Efti¥ ETOMAERFH (hy1) /8760 hy! (£ A-33 &)
Conv : Svy 1205 uSv yt ~OH#&E (1 106)

[y

-
—

#£ A-33  EH A DU T ORFERFE 2

Region /critical group Occupancy h
2000

All age groups and regions

Notes:
a-Jones (2002).

Ball Lo I, HYENTIEN S OAEEIEL < DB OMENIZ & > THERRE &
ROLAREEN S D, WHEEH O NOMEFZEBIIZEED 5121, Hunt (1984) 144|250
HENTWEHERD D, BEICITHE L TOWAERITEWEBbn s,

PC-CREAM 08 TiL, ML TOEMD EHROHEEME AT, o ~vHRIT K DL
E<MEEZREBT LTS,

HERMEIIKRATEZ DN D,

He j(t)z Z Cr'ijbsed(f)BF 0.65 GAMM DF Conv 0.87 Occrate,. C"r
i=1 (44)

ZZT,
Heit) = #I3 <P j 225 D] ¢ & TR S 7= £H 4% & (man Sv)
Cliimbsed : Hitlik 1 DOHEREW H1 T OHIT P j 1683 DREHERR EZ OFFH] t F TORFHEIFE Y
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(Bqy kgt
BF : #ii04%%% (Beach factor) 0.1 1%, WA COHIT < B bl Z 2 WWEHERED H O
FEDAR T & B 8 L - IR 3K
Occratei : Hilik i IZB1F 2 P EAFE (manhylml) (F A-34 &)
Cli: #1217 2MFEHROES (m) (£ A-35 %)

WHEET LV OEAFIZ K A-17~X A-20 127 T, ZHHORIE, AXA O T A
KO 7T R O® T 7 4 — v REAORFEE=2 78— R A2 M2, 1 4FMT
1TBq DA 2T RN & - 1258 OFE R 2R LTV 5, R ~OBFENME N > 7 4
137 & HEREH~OBFRMERE N TV =T A 239 O 2 SOBRENEE SN TWD,
A-17T~[X A-20 1%, MEKT & IEHEREY L O U RBIR EE DRI (L &2 R LTV D,
A21 KO A-22 1%, B 7 A 137 &7V h=D A 2391225V T, ZHZ4 50 F-[HEke
BNZHEH L7=85A D EU O A& 1236t D EMBE O B2 577,

# A-34 RO CTOEM EHF

Region /critical group Occupancy man hy”' m™
Arctic Regions 5
Scandinavia (Norway Iceland etc) 10
MNorthern Europe 50
Mediterranean 75
Notes:

a - Simmonds et al (1995)
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#% A-35 JEEROWEBHRORE S a

s .

Coastline length (m)

Nation Baltic Sea Baltic Sea Belt Sea
Arctic Baie de la E (surface W (surface  (surface 0-  Bothnian Bothnian Bristol Cantabrian Capdela
Ocean Arctic south  Seine 0-53m) 0-49 m) 14 m) Bay Sea Channel Sea Hague

Austria - - - - - - - - - - -

Belgium - - R

Denmark - - - 8.700 10* 8.70010* 6.350 10° - - - - -

Finland - - - 2.50010° - - 5.300 10° 1400 10° - - -

France - - 3.200 10° - - - - - - - 2.00010*

Germany - - - 2.500 10° - 3.700 10° . - - _ _

Greece - - - - - - - - - - -

Ireland - 570010° - B , , a B _ , _

Italy ; - - ; ) ] - ] _ . _

Netherlands - - - - - - - - - - -

Norway - - - - - - - - - - -

Portugal - - - - - - - - - - -

Spain - - - - - - - - - 8.500 10°

Sweden - - - - 1.259 10° 2.500 10° 4.900 10° 7.70010° - - -

United
Kingdom - - - - - - - - 6.27210° - -

World 1.600 10° 1.380 107 3.200 10° 2.066 10° 1.346 10° 1.260 10° 1.020 10° 2170 10° 6.27210° 8.500 10° 2.00010*
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# A-35 JEEROMWEHROE S 2 (Fe)

Nation

Coastline length (m)

Celtic Sea

Central

Channel SE

Channel
Islands

Cumbrian
Waters

English

Channel

W

French

Shelf

Continental

Gulf of
Cadiz

Gulf of
Finland

Gulf of
Riga

Irish Sea
N

Irish Sea
NE

Austria

Belgium

Denmark

Finland

France

1.500 10°

3.000 10*

3.800 10°

1.000 10°

1.020 10°

Germany

Greece

Ireland

5100 10°

Italy

Netherlands

Norway

Portugal

2000 10°

Spain

1.500 10°

2800 10°

Sweden

United Kingdom

1.110 10°

5.000 10*

7.650 10*

1.600 10° -

1.000 10°

225010°

World

7710107

3.000 10°

430010°

7.650 10*

2600 10°

117010°

4.80010°

1108 10°

711010°

1.000 10°

225010°
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# A-35 JEEROMWFFEROE S 2 (i)

Coastline length (m)

Nation Liverpool
Kara and Kattegat and
Irish Sea Irish Sea Irish Sea Irish Sea Isle of Barents (surface 0- Morecambe Mediterranean  North Sea
NW S SE W Wight sea 20 m) Bays Lyme Bay Sea Central

Austria - - - - - - - - - - _

Belgium - - - - - - - - - - -

Denmark - - - - - - 3500 10° - - - -

Finland - - - - - - - - - - -

France - - - - - - - - - 5.100 10°® -

Germany - - - - - - - - - - -

Greece - - - - - - - - - 3.050 10° -

Ireland - 2130 10° - 1.650 10° - - - - - - -

Italy - - - - - - - - - 4540 10° -

Netherlands - - - - - - - - - - -

Norway - - - - - 1.660 10° - - - - -

Portugal - - - - - - - - - - -

Spain - - - - - - - - - 1.890 10° -

Sweden - - - - - - 2500 10° - - - -

United Kingdom 2.35010° 2.21010° 1.200 10° 1.340 10° 3.500 10° - - 2100 10° 2.50010° - 8.00010°

World 2.35010° 4340 10° 1.200 10° 2.990 10° 3.500 10° 1.240 107 6.000 10° 2100 10° 2500 10° 1.858 107 8.00010°
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i_% A-35 JEROMEFEHROE X 2 (Fi)

Nation

Coastline length (m)

North Sea
E

North Sea
N

North Sea
SE

North Sea
SW

Norwegian

Waters

Other
Atlantic

Other
Oceans

Portuguese
Continental
Shelf

Sam’s
Beach

Scottish
Waters E

Scottish
Waters W

Austria

Belgium

6.300 10*

Denmark

3.000 10°

Finland

France

4.000 10*

2.20010°

Gemany

3.700 10°

Greece

Ireland

3.700 10°

Italy

Netherlands

3700 10°

Norway

6.100 10°

1.800 10°

Portugal

1170 10°

Spain

2.200 10°

Sweden

United Kingdom

2500 10°

7.650 10°

4600 10°

4200 10°

1.390 10°

World

6.700 10°

8.600 10°

5500 10°

4600 10°

1.800 10°

1.900 107

2377 10°

1.390 10°

2200 10°

4200 10°

1760 10°
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# A-35 JEEROWFFEROE S 2 (i)

- 1

Coastline length (m)

Nation Skagerrak Spitzbergen

Austria - -

Belgium - -

Denmark 1.700 10° -

Finland - -

France - -

Germany - -

Greece - -

Ireland - -

Italy } _

Netherlands - -

Norway 3.050 10° 1.350 10°

Portugal - _

Spain - -

Sweden 1.300 10° -

United Kingdom - -

World 6.050 10° 1.350 10°

No coastline for Atlantic NE surface, middle and deep; Baltic Sea W E, surface, Belt sea bottom, Central Channel NE, Kattegat Bottom, Bay of Biscay

Notes:
a - Simmonds et al (2002)
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1.00E+00

1.00E-01

1.00E-02

1.00E-03

1.00E-04

1.00E-05

1.00E-06

Activity concentration (Bq /1)

1.00E-07

1.00E-08
1 5 10 15 20 25 30 35 40 45 50

Time (years)

\ —e_Cs-137 —= Pu-239 ‘

A-17 1HEBIC1ITBq OB 7 A 137 &7V b= A 239 N SN ERE LT
HBD. BT 74—V REFTa L = kA2 MBI 2 IEEWEK T OF LR E
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1.00E+00

1.00E-01

1.00E-02

1.00E-03

1.00E-04

1.00E-05

Activity concentration (Bq /1)

1.00E-06

1.00E-07
1 5 10 15 20 25 30 35 40 45 50

Time (years)

‘ — e Cs-137 —=Pu-239 ‘

A-18 14EMIC1ITBqOE®Y T A 137 &7V b= A 239 B &Nz L E LT
EO, NoFaARFTa L 8— kA2 MBI IR T O R
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1.00E+02

1.00E+01

1.00E+00

1.00E-01

1.00E-02

Activity concentration (Bq /g)

1.00E-03

1.00E-04
1 5 10 15 20 25 30 35 40 45 50

Time (years)

[—+—Cs-137 = Pu-239]

A-19 1HMIZ1TBq DE DA 137 &7V h =7 4 239 B S iz ERGE LY
B, BT T 4= RREFTA A= A 2 MR D IEHEFEY LR O R E
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1.00E+03

5 1.00E+02
g
§
.E 1.00E+01
c
[
2
8 1.00E+00
2
2
E 1.00E-01

1.00E-02

1 5 10 15 20 25 30 35 40 45 50
Time (years)

‘ — e Cs-137 _s Pu-239 ‘

A-20 14EBIC1ITBq OB 7 A 137 &7V =L 239 N SN ERE LT
BO, NrTaRARF[ATA L= kA2 MIRBT 2 MBEHEREY LI OFE )R E
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PC Cream version: 1.0.1.2, Database version: 1.0.2 release version
Pathway Breakdown
Site: Sellafield Discharge: Marine Dose Type: Collective Dose  Population; EU12
Integration Time: 50 years Total Dose(manSy): 4.10E-02

W fish

B molluscs

0 crustaceans
W Other

0.4 %

0%

28%

Pathways that each contribute <1% of total dose are Included in "Other’ Category

A-21 PC-CREAM 082X %, 14ERIZ1TBqOE®Y UL I3TNET 74— FDJE
Frao R—h A M ENT-EIRELERED, 50 TRE L EU 12 3 [EHo
A& ~OEMBREZE R LT RER
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PC Cream version: 1.0.1.2, Database version: 1.0.2 release version
Pathwvay Breskdown
Site: Sellafield Discharge: Marine Dose Type: Colective Dose  Population: EU12
Integration Time: S0 years Total Dose(manSy): 4.71E-01

B molluscs

B fish

0 crustaceans
W Other

8%

Pathways that each contribute <1% of total dose are included in ‘Other’ Category

A-22 PC-CREAM 0812k %, 14EMIC1ITBqO 7V =239 083t F 7 1 —/L
DRFFTa /78—~ A2 M ENTZ EIE LT2GE O, 50 E THEAE L7 EU 12 »
DN & ~DOEMREZ R~ LT fE R
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RTET IV

RFTET VDR y 7 Alx, HBgHEEE TV &S S, BT s ik s v =
N—= kA2 b ERBOFEHERE DA s D (B A-23), 3D T—kiyie) 24~
DIRFFTETNAVOR Yy 7 2 (0, IWEXOEH L72RE) OEHIX, Camplin, Clark
and Delow (1982) 1B8|ZFE#lS TV 5, FFEDT A F2 6 OIRHIC K 2 RFTHI 22 5
FHREBROFEM RN 21T 2 B8, A NEROKIFHNT —Z BB LD,
WERBEICHEH &N D EC A M L7Z@PTa s /=M AV MRT A=A lEEF
A-36 1=,

excho . exchange
discharge | Local marine M Morine  f—e—n
compartment compariment |

L— Remobilisction--T

e Sedimentiation «—

A-23 BITETNVOWEa L S— KA FEHET AL EDA LV H—T 2 — R

2)-4 FHETIL
BIR O Y i A ~OFHIZET 5T /UL, BHED L Z A PC-CREAM 08 12135 %
TR,

158 Camplin WC, Clark MdJ and Delow CE (1982). The Radiation Exposure of the UK Population from
Liquid Effluents Discharged from Civil Nuclear Installations in the UK in 1978. Chilton, NRPB—
R119.
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# A-36 YA FROIRFHEHER S /S— R AL F/XT A —4 ab

Local Site Name Type Discharging River Regional Volume Volume Depth af(t mJ] SR
marine ?f site state f:li_schargef:l to, marine e)_(chang_e rate {m3] (m) (t m2 y" )
compart- if inland site compart- with regional
ment No ment compartment
(m’y™")

(1) Spain Tajo (Modelled as
74 Almaraz Loire 3) 26 40010° 20010° 10 2.00 10°* 1.00 10*
75 Barsebaeck (c) Sweden - 46 10010" 50010° 20 1.00 10% 7.50 10
76 Belleville (i) France Laire (1) 24 4.0010° 200108 10 2.00 10°* 1.00 10*
77 Berkeley (©) UK - 22 4.0010° 2.0010° 10 2.00 107 1.00 10°*
78 Beznau n Switzerland Rhine (1) 39 4.0010° 20010° 10 2.00 10 1.00 10*
79 Biblis (1) Germany Rhine (4) 39 4.0010° 2.0010° 10 2.00 10 1.00 10*
80 Blayais (c) France - 24 4.0010° 20010° 10 2.00 10 1.00 10*
81 Borssele (c) Netherlands - 39 4.0010° 20010° 10 2.00 10 1.00 10*
82 Bradwell (©) UK - 33 4.0010° 2.0010° 10 2.00 107 1.00 10°*
83 Brokdorf (©) Germany - 41 4.0010° 200108 10 2.00 10°* 1.00 10*
84 Brunsbuettel  (c) Germany - 41 4.0010° 2.0010° 10 2.00 107 1.00 10°*
85 Capenhurst (c) UK - 20 80010" 20010° 20 1.00 10* 5.0010°
86 Cattenom (i) France Moselle (Rhine 7) 39 4.0010° 20010° 10 2.00 10 1.00 10*
87 Chapelcross (c) UK - 15 10010" 50010° 20 1.00 10% 5.0010°
88 Chinon i) France Loire (3) 24 4.0010° 2.0010°% 10 2.00 10°* 1.00 10*
89 Chooz (i) France Meuse 39 4.0010° 2.0010° 10 2.00 107 1.00 10°*
a0 Dampierre i) France Loire (1) 24 4.0010° 20010° 10 2.00 10 1.00 10*
91 Doel (c) Belgium - 39 4.0010° 2.0010° 10 2.00 10° 1.1010*
92 Dodewaard i) Netherlands Rhine (10) 39 4.0010° 20010° 10 2.00 10 1.00 10*
93 Dounreay (c) UK - 12 1.6010" 3.2010° 40 1.00 10° 1.00 10*
94 Dungeness (©) UK - 37 80010" 2.0010° 20 1.00 10° 1.00 10°*
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£ A-36 YA FMORAHEE = /3= A hNT A—H ab (f5)

Local Site Name Type Discharging River Regional Volume Volume Depth at m'3] SR
marine of site state discharged to, marine exchange rate {m3] (m) (t m2 y" )
compart- a if inland site compart- with regional
ment No ment compartment
(m’y")
95 Emsland (i) Germany Ems — (Modelled 41 4.0010° 2.0010° 10 2.0010* 1.00 107
as Rhine 10)
96 Fessenheim (i) France Rhine (1) 39 4.0010° 2.0010° 10 2.0010* 1.00 107
97 Flamanville (c) France - 30 1.00 10" 5.0010° 20 1.00 10° 1.00 10
(1) France Garonne -
(Modelled as
93 Golfech Loire 3) 24 400 10° 2.0010° 10 2.00 10* 1.00 10"
99 Gosgen i) Switzerland Rhine (1) 39 4.0010° 20010° 10 2.00 10* 1.00 10*
Grafenrheinf (1) Germany Main — (Rhine 5)
100 eld 39 4.00 10° 20010° 10 2.0010* 1.00 10*
101 Gravelines (©) France - 39 8.0010" 2.0010° 20 1.0010° 2.0010*
(1) Germany Weser- (Modelled
102 Grohnde as Rhine 7) 41 40010° 2.0010° 10 2.00 10" 1.00 10°*
103 Hartlepool (c) UK - 40 4.00 10° 200108 10 2.0010* 1.00 10
104 Harwell i) UK Thames (3) 38 4.0010° 2.0010° 10 2.0010* 1.00 107
105 Heysham (c) UK - 20 8.0010° 1.0010° 10 1.00 10° 49010°
Hinkley (c) UK -
106 Point 22 1.00 10" 50010° 20 2.0010* 1.00 10*
107 Hunterston (© UK - 1 1.0010" 5.0010° 20 1.0010° 1.00 107
Jose (1) Spain Tajo (Modelled as
108 Cabrera Loire 1) 26 400 10° 2.0010° 10 2.00 10* 1.00 10"
109 Kahl i) Germany Main — (Rhine 5) 39 4.0010° 20010° 10 2.00 10* 1.00 10*
Karlsruhe 0] Germany Rhine (2)
110 WAK 39 4.00 10° 20010° 10 2.0010* 1.00 10*
(1) Germany Elbe (Modelled as
111 Kruemmel Rhine 10) 41 4.0010° 20010° 10 2.0010* 1.00 10
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Local Site Name Type Discharging River Regional Volume Volume Depth at m““] SR
marine of site state discharged to, marine exchange rate {m3] (m) 2,1
a hy = b . d (tm=y")
compart- if inland site compart- with regional
ment No ment c05np1arlment
(m“y’)
Cap de la (c) France -
112 Hague 31 80010"™ 20010° 20 1.00 10° 1.02 10
113 Leibstadt (i) Switzerland Rhine (1) 39 4.0010° 2.0010° 10 2.0010% 1.00 107
Muelheim- 0] Germany Rhine (8)
114 Kaerlich 39 4.00 10° 20010° 10 2.0010* 1.00 10*
115 Muhlberg i) Switzerland Rhine (1) 39 4.0010° 20010° 10 2.0010* 1.00 10*
Neckarwesth (1) Germany MNekar (Rhine 3)
116 eim 39 4.00 10° 20010° 10 2.00 10 1.00 10*
0] France Seine (Modelled
117 Nogent as Loire 2) 33 4.0010° 20010° 10 2.0010* 1.00 10*
118 Obrigheim i) Germany Nekar (Rhine 3) 39 4.0010° 20010° 10 2.0010* 1.00 10*
119 Oldbury (c) UK - 22 4.0010° 20010° 10 2.0010* 1.00 10*
120 Paluel (c) France - 34 4.0010° 2.0010° 10 1.00 10° 5.00 10°
121 Penly (©) France - 34 8.0010" 20010° 20 1.00 10°% 1.00 10
122 Philippsburg (i) Germany Rhine (2) 39 4.0010° 2.0010° 10 2.0010* 1.00 107
(i) Germany Elbe (Modelled
123 Rheinsberg as Rhine 10) 41 4.0010° 2.0010° 10 2.0010* 1.00 107
124 Ringhals (c) Sweden - 44 1.00 10" 5.0010° 20 1.00 10° 7.50 10™
125 Rise (c) Denmark - 46 4.0010° 20010° 10 2.0010* 5.00 10™
126 Sellafield (c) UK - 18 50010" 20010° 20 5.0010° 1.00 10*
127 Sizewell (c) UK - a8 11010 300108 10 8.0010° 1.00 10*
128 Springfields (c) UK - 20 4.0010° 2.0010° 10 2.0010°* 5.0010°
St Laurent (1) France Loire 2
129 des eaux 24 40010° 2.0010° 10 2.00 10 1.00 10°*
130 Stade (c) Germany - 41 4.0010° 20010° 10 2.0010* 1.00 10
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Local Site Name Type Discharging River Regional Volume Volume Depth af(t mJ] SR
marine of site state discharged to, marine exchange rate {m3] (m) (t m2 y" )
compart- a if inland site compart- with regional
ment No ment compartment
(m’y")
0] Belgium Muese (Modelled
131 Tihange as Rhine 8) 39 4.0010° 20010° 10 2.0010* 1.00 10*
132 Tomess (©) UK - 40 8.0010" 2.0010° 20 1.00 10° 1.00 107
(i) UK Lake
133 Trawsfynydd Trawsfynydd 19 400 10° 20010° 10 2.0010* 1.00 10*
0] Spain Tajo (Modelled as
134 Trillo Loire 1) 26 4.00 10° 20010° 10 2.00 10 2.0010*
135 Unterweser (c) Germany - 41 4.0010° 20010° 10 2.0010* 1.00 10*
136 Winfrith (c) UK - 32 40010" 2.0010° 20 1.00 10° 1.02 10"
(1) Germany Weser (Modelled
137 Wuergassen as Rhine 8) 41 4.00 10° 20010° 10 2.0010* 1.00 10
138 Wylfa (c) UK - 16 4.0010" 20010° 20 1.00 10% 5.00 10°
139 Devonport (c) UK - 29 40010° 2.0010° 10 1.00 10" 2.00 10
140 Rosyth (c) UK - 12 1.0010" 50010° 20 1.00 10% 1.00 10*
141 Faslane (© UK - 1 1.0010" 5.0010° 20 1.00 10° 1.00 107
142 Barrow (c) UK - 20 4.0010° 20010° 10 2.0010* 5.00 10°
143 Cardiff (c) UK - 22 4.0010° 20010° 10 2.0010* 1.00 10*
144 Aldermaston (i) UK Thames (5) 38 4.0010° 2.0010° 10 2.0010°* 1.00 107
145 Amersham i) UK Thames (7) 38 4.0010° 20010° 10 2.0010* 1.00 10*
146 Loviisa (c) Finland - 54 40010" 2.0010° 20 1.00 10° 5.0010°
147 Olkiluoto (c) Finland - 49 4.0010" 20010° 20 1.00 10% 5.00 10™
148 Oskarshamn  (c) Sweden - 50 40010" 20010° 20 1.00 10° 5.00 10*
149 Forsmark (c) Sweden - 49 4.0010" 20010° 20 1.00 10% 5.00 10™
150 Greifswald (c) Germany - 51 4.0010" 20010° 20 1.00 10° 5.00 10"
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Local Site Name Type Discharging River Regional Volume Volume Depth af(t m? ) SR
marine of site state discharged to, marine exchange rate {m3] (m) tm2y!
a . o b . A {tm7y")
compart- if inland site compart- with regional
ment No ment cognp1artment
(m y’)
(i) Spain Ebro (Modelled
151 Asco as Rhone 7) 60 4.0010° 2.0010° 10 1.00 10° 7.50 10°
(1) Spain Jucar (Modelled
152 Cofrentes as Rhone 7) 60 4.0010° 2.0010° 10 1.00 10° 7.50 10°
Sta Mana de (1) Spain Ebro (Modelled
153 Garona as Rhone 1) 60 4.0010° 2.0010° 10 1.00 10° 7.50 10°
154 Vandellos (c) Spain - 60 4.0010° 200108 10 1.00 10 7.50 10°
155 Bugey (i) France Rhone 1 63 4.0010° 200108 10 1.00 10° 7.5010°%
Creys- (1) France Rhone 1
156 Malville 63 4.0010° 2.0010° 10 1.00 10° 7.50 10°
Cruas (1) France Rhone 5
157 Meysse 63 4.0010° 2.0010° 10 1.00 10° 7.50 10°
158 Marcoule i) France Rhone 7 63 4.0010° 200108 10 1.00 10 7.50 10°
159 St Alban i) France Rhone 4 63 4.0010° 200108 10 1.00 10 7.50 10°
160 Tricastin (i) France Rhone 6 63 4.0010° 2.0010° 10 1.00 10° 7.50 10°
(1) Germany Danube
Gundremmin (Modelled as
161 gen Rhine 1) 68 4.0010° 2.0010° 10 1.00 10° 7.50 10°
(1) Germany Danube
(Modelled as
162 Isar Rhine 1) 68 4.0010° 20010° 10 1.00 10° 7.50 10°
163 Calder Hall (©) UK - 18 50010" 2.0010° 20 5.00 10° 1.00 107
164 Civaux i) France Vienne (Loire 3a) 24 4.0010° 200108 10 2.00 10 1.00 10*
Notes:
a - |1 = inland site; ¢ = coastal site

b- numbering denotes the niver section in which discharge occurs (see Appendix C)
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W& 55 R ARG
ADMS Atmospheric Dispersion Modelling KT v 7o AT A
System
AERB Atomic Energy Regulatory Board JRFIHRIEES (2 F)
ALARA As Low As Reasonably Achievable BEIAYIC R ATRE 72 PR 0 K<
ALARP As Low As Reasonably Practicable BEC AT ATRE 72 PR 0 K<
ARN Autoridad Regulatoria Nuclear SR T (T T Y)
ASN Autorité de siireté nucléaire RFhzsek (77 R)
BAT Best Available Techniques FIH rTRE 70 e B O e pfy
BPEO Best practicable environmental option | D FEEKEREA 7 > a
BPM Best practicable means B DR F B
BSL Basic Safety Limits FrRe Al Tl 72 & e (B[E)
_ o Bl © 2Ll BRI Z R L gk
BSO Basic Safety Objectives .
e (FEE)
BSS Basic Safety Standards [E| PR AL A L A SL T
CEFAS Centre for Environment Fisheries and | 558 - i3 - BiER P ¥ — (K
Aquaculture Science =)
CF Concentration Factor IR HEEREK
CNSC Canadian Nuclear Safety Commission | 7 ¥R+ EZ2EB S
CRP Candidate for the Representative S A Tk
Person
CSN Consejo de Seguridad Nuclear A WERTES (A V)
DCC Dose conversion coefficients R EHRLR AL
DCO Development Consent Order BAFE A
Department for Environment, Food
DEFRA , PRl - kR - BATHIERE GRE)
and Rural Affairs
DOE Department of Energy TRF—E CKE)
DPUC Dose per Unit Activity Concentration | HNZHHBEIRE H7- 0D O &
DPUR Dose Per Unit Release BN R 72 D Off &
EA Environment Agency REET (BE[E)
EPA Environmental Protection Agency BRESIRGET CKE)
the Environmental Permitting
EPR16 (England and Wales) Regulations 2016 FERELFF AL (E)

2016
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Environment Risks from Ionising
ERICA Contaminants: Assessment and ERICA
Management
EU European Union RS (EU)
EURATOM | European Atomic Energy Community | B JE 77 3L [F {4
FGR12 Federal Guidance Report No. 12 FGR12
GDC Generalised Derived Constraint — i ) TR
GRWS Gaseous Radioactive Waste System KUK HEBESEALBR > X T I
GSG General Safety Guidance TIAEA —fx 2 atadt
GSR General Safety Requirements TAEA —f 2 B
HHI ILW Interim Storage Facility W L~ L BEFEN R B i e
HHK Interim Spent Fuel Store 55 P IR H e B Je
HPA Health Protection Agency (now PHE) | Z[E{d#HRiET (Bl PHE)
HPC Hinkley Point C e 7 U—aRAkC
TAEA International Atomic Energy Agency [ BRI 1B B
[CRP Inte?rnati.onal Comm'ission on R B
Radiological Protection
ILW Intermediate Level Waste HfE] L~V BEEEY
IRAT initial radiological assessment Tool WEl DR EFEAR > — L
RAT1 Initial radiological assessment RAT1
methodology tool — part 1 user report
Initial radiological assessment
IRAT2 methodology tool —part 2 methods TRAT2
and input data Science Report
Ionising Radiations Regulations : IRR o . .
IRR17 9017 RHEBET AR (SE[E)
NCRP Nationaill Council on Radiation KO B
Protection and Measurements
NDAWG National Dose Assessment Working SR RS T — % o 7 7 L
Group
NHB Non-Human Biota t kLIS O EEAE
NRC U.S. Nuclear Regulatory Commission | KEF 1 I #HS
NRPA Norwegian Radiation Protection ) = B

Authority
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NRPB National Radiological Protection SO S
Board

ONR Office for Nuclear Regulation IR DR R (SEE)

OSPAR . _ )

Convention Oslo and Paris Convention OSPAR 549

PHE Public Health England INRFEAT (FEE)

PWR Pressurised Water Reactor IR -4

QNL Quarterly Notification Level HE L)L

RIA Radiological Impact Assessment TR R B TEA

RIFE Radioactivity in Food and the £l b BB OB
Environment

RSR radioactive substances regulation HORYEE R (9EE)

SAC Special Area of Conservation PRAFER X

SPA Special Protection Area FERI PR X

SSM Stralsikerhetsmyndigheten A = —T VSRR AT

SSSI Site of Special Scientific Interest Ry RIARR 7 BE L i X

SUJB Statni uirad pro jadernou bezpeénost EFRR N ZeT (Foa)

SZA Sizewell A A X =L A

SZB Sizewell B A X =)L B

SZC Sizewell C YA X7 )L C
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