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From Registration to
Final Documentation

Safety comsiderations take top pricrity during the: condi
fioning. tramsportation and final sorage of radicachva
wiaske. Varkous insiiules check and approve the Aumanoos.
aleapes inwnlved, of which only the main ones are shown hare.
A type of check lisl, the exarninalion ssquence plsn, ensires:
that the waste disposal procedurs s performed and docu:
mariad in indridially werifiabie seps,

miu
approves the oxamination soquence plan

ey |
It necessary, wwm‘utﬁ |
hinluthp&m n:n:iu the Irade Supervisioa Offlce in u.m.'

GNS Gesellschafl fur Nukiear-Service
mbH, a company jaintly mamed and ope-
ratad by the Garman ulitiles, i ganarally
s far | il
activllies and oparales the Gorleban inier-
Im siorage facilty. Conditloning mears:
Radioaciive wasie | dehydrabed, died,
Burnl, cul up o compressad bo redics it
wveluime. L js then "packed” in such o way
% b ke i aiiable for storage in imsrim
or permanant facities.

Tha Trade Supervision Office & the
pprenal B supal vision sulholily respon-
alble for the BLG wasle disposal fecility.

Deutsche Bahn AG Is responsible Tor
Framspariing e wasis mabetial,

BAG, Brennelemenilager Gorleben GmbH,
i the owries of the inledm storage Tacility.

3.1 KAYIZBT2EEIEHEOTIE

(1) GNS
31,12 WA
a. MOSAIKI (X132 KX 33 BHDZ L)
® KHITHEMWT L7z 4P DA R A 2T T D 7o O IC BT ST A Th D,
2 Z A NVEESRAE I, BRJRIX 150mmTh 5,
FUKESOZE, KO LEIFBRTICBIT 2 E~NOZDDOR#EE2BIML TN 5,
WEA~PERESRHS & LT, 60-120mm DT A F—%HH L T\ 5
R OFNTILLTDO LB TH D,
> SOy —T NV ERHNTX Y AT BT —ZEL,
> NRTy MIFEABOBIHEE % % v A7 \Z8ERT 5, XL, b7 ERNWT,
XY AT ORIy NE—REHERT D,
> EHEZEW-E, MOSAIK % 77— L/ BED 9,
> ARV MO LTcte, K, FlREAT 9,
> PRERDBINE I, REOBRYENEN L, IFOMERITE T35,
® 1980 AR IEN G | 68 [Hlig s & T, 36 [A11L P W R D4 NAE 1 i (core absorber element)
ThHV, 32ENE, FHEFRIECHELEED X5 2homETH 5,
® CHEfiEIL, ¥ 1.0X10°Bq TH D,
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Mosaik | MOSAIKT | MOSAIK® I

% 3.2 MOSAIK OHEELX
(Hi#) PATRAM?2004

X 3.3 MOSAIK % V7= H#@is D4R,
(Hi#) GNS

b. MOSAIKII (X34 K OE31SBOZ L)

® MOSAIK I %, ZHBHIRICFIH TE 2BEEHTH D,

® MII-15PU I, ML S NP 22T 2 DO TH Y | FIIPAK K OO 72
HDOPNINHEDTHY | BHOEESW ZFHLARIAL TV D,

® MILI5 (X, A ALV KHBIEDOBADIZOD T 4 VA ZHfE L TV D, £ IR
ERE~Y (20-40mm) ZFHAIAA TV D,

® MII-15 KKI I 2 O'M I1-15 ISAR (., EMEHClE Ok i v 5, :h%@ﬂwxa

1. BE2erEE (FAVORIT, M358 L) ZHVWHZ LN TE 5, -, @,

JJJ[I@J_«M%“ THLFERUN,

® MOSAIKII (X, BHDOAERE R > T\ 5, BEFHIIE, BEFEAZ S L, BETERERR

I LTV D

® MOSAIKII X, 7 L—r 7 4+ —27 U7 N TOEMHZBIE L FE & 5800kg 2> 5 9800kg
ELTW3,

® 2003 FFE TD 20 FRITITWNT, 4216 HDFEFHEM) % Hihiik Mrd s, (&3228
nZL)

-10-



TR0 imem

T

1140 mm

1500 mm

M II-15
Lo 1060 mm
[
I ﬂ
E| E 740 mm
o O
E
X
M 15 PU

| 1060 mm

7.

1500 mm
1140 mm

M 1115 KKI 1

1060 mm

ﬂfﬂ_ﬂi" "

1500 mm
1140 mm

M 115 T ISAR

3.4 MOSAIK IT O#FEX (FH&R)

(Hi#h) PATRAM2004

#3.1 MOSAIKII-15 D F725—X#

PA X ¢ 1060mm, 1500mm

)= AR 160mm
&+ JE£ : 180mm

ME #58% (cast iron with nodular graphite)

BT E DA~V 140mm F TOEHD T A F—

&L AR, REE BRIE. FNBNERR R, THYe
. B, IEHEY

WA E & AR 1340 kg

T RER: © (Co-60) K 9.0x10" Bq

AR Co-60, Co-58, Mn-95, Nb-95, Zr-95, Ag-110m,
Sb-125, Cs-134, Cs-137/Ba-137m

S 12650 kg

2 T F AU S B DAY D%k 2 3%

A 71k KA. ARy bRV K

XX RIDEAS s, P& O BT v A 7

(H#) PATRAM?2004

11 -




(Hi#h) GNS

#32 2003 4 F TO MOSAIK (T L 2 BEFEM ik o i
b &R g 159 E REW &t
Activated Metals Ion exchange Resins Evaporator concentrates Mixed MAM
MOSAIK I 68 - - - 68
MOSAIK 11 473 944 1713 238 3368
MOSAIK III - - 780 - 780
e 4216

c. MOSAIK 80T (X 3.6 ZHdDZ &)
MOSAIK 80T X, BWR J}2 T PWR D4 N % L & 258 0 VR fifi 5% ~TEH 3 5 72 6O D Hi

ERGTH D,

(Hi#h) PATRAM2004

MOSAIK 80T/66 I%, #EH & 80t THY . EIZBWR D 66 DF ¥ R/« w7 A (water
channel) D7k « BIZHW G TV D,
792 DF ¥ RV« AR 7 A8 Karlsruhe (1285 MAW 27 F v 7 TIGIZHE S TN D,
2004 £/ BWR O L ¥ = L—# (regulator element) HiEHT 25 TETH D,

3.6 MOSAIK 80T % Fu 7= B ki
(Hi#h) PATRAM2004

-12 -



3.1.1.3 MOSAIK 80T/SWR-SE % I\ 7= ifill 1A% B \ » 52 e =491

a. REFTCOYER HIE

® MOSAIK 80T/SWR-SE D Hi#i\Mid, CASTOR ~DkBIEEfRT & <R L TH 5,

® RETCORTERMIZE 3.1.13DEEN TH D,

# 33 HIEFREATIC LB e T R

BF

WELRERS D I F- 1R BT~ DR 1.5 H
X ¥ A7 O 0.75 H
30 DHFHIFED X ¥ X 7 ~D X faf 1.5 H
s VER OBiK, ol BEEER, PR, HElE) 20 H
i s O 0.75 H
WATEREAL D BRG K OV HH 15 H
a B 8§ H

(Hi#8) WM 02 Conference, February 24-28, 2002, Tucson, AZ

b, HlAEHEED N EE D [FE

BT, BRI S ERBRE Y — i L TR BN H D, D%, 30 OflHEL
MOSAIK 80T/SWR-SE (234 %

ORIGEN = — K% W CHIEFE D f e B FE G L TR <, X ToflfEEIz o>
THERER M O BERAHE T 5, v A7 18T SR, FHEMARIE, K THE
Lo b i3 %, ZOHBICE Y, BSEREK OREREDEELTHE TE D
ZENHERRTE D,

3.1.1.4 KK X — U UIREEIRT X EBRIF AVR \ZB1T 5 i
a. HHEERD R RE RO FE

AVR DOFEIEHE 2B O CEBIBEFEYIL 33,314 o THY ., TOWNFRIZK 3.7 DL BV
Th b,

BAILITIE, KONRAD DFAMSHANZ S S RiiSh D TETH D,
BEINOBRAMDREIORE XL, £34DLEBV THD,

-13 -



Solid Waste

33.314 Mg

:
Metals

1.696 Mg
[

:

Dekontamination
372 Mg
263 Mg | 109 Mg

Lo

b

Rubbish

31.393 Mg

-

27 Mg 283 Mg 1 263 Mg 109 Mg 1 534 Mg
Separated ' Free Release Melting Packaging
During Measurement
643 Mg 480 Mg
Safestore 546 Mg

Packaging Free Release
Measurement
1.050 Mg
30.343 Mg

3.7 AVR O [E{RBEFE AR D NFR

(Hi#t) “Packaging Requirements for Graphite and Carbon from the Decommissioning of the AVR in
Consideration of the German Final Disposal Regulations*

# 3.4 KONRAD L4338 TZ AN AHER BRERD K E &

v

Free Release

e ns A=t

AR ORI RS AR | Ram | Gsmm | AR o)
1 |27 )= &EEm (1) ¢ 1060 1370 1.2
2 | aryr)— &S () ¢ 1060 1510 1.3
30| BEERAAE (1) ¢ 900 1150 0.7
4 | gheRAESR (1) ¢ 1060 1500 1.3
5 | B (I ¢ 1000 1240 1.0
6 | =77 (1) 1060 1700 1450 3.9
7 =y () 1000 1700 1700 4.6
8 | =7 (1) 3000 1700 1700 8.7
9 | =arFF (V) 3000 1700 1450 74
10 | =>7F (V) 3200 2000 1700 10.9
1| =5+ (V) 1600 2000 1700 5.4

(Hi#f) “Packaging Requirements for Graphite and Carbon from the Decommissioning of the AVR in
Consideration of the German Final Disposal Regulations*

- 14 -




b.

L5

N

V=1672¢ Cast Iron Container Container Type VI

AVR O Egnosgmik (X 3.8 /M)
® KONRAD O3 ANSAE K OEHIH] (GGVS/ADR) O ERBEICABIEIH-DD

B2 ANEESRORERERANT VD, 26D H =20 H A F13F 3408HEMN
(I) ~ (M) obDOTHD,

MOSAIK II-15 1%, AVR O REEOIFEIZfHE i T\ 5, 7272 L, MOSAIK II-15 /%, L
TTTEAR D BENTITE X 720,

i 7R EE AR E LT, CDL 227 (VD) AT S, T ORGHE, BREHAEIC
BT D@ LAV BEEEY) Ok AT OFFR AT 2 ST E AR T h 0 | B~ ORI HYLE
H AR b D,

364 D CDI =227 (V) OMJEIT 16cm TH Y . 299 DFEZRITIEINDEREE~FF A
VETH D, B TIX, B8 7 v v 71k, WEEE (internal box) (U L 7= b, 6
NN TFTRIEIND,

Internal Shielding Container Transport and Storage

Box for Internal Transportation Container

3.8 AVR O READEI - K= 7

-15-



312 BEEH
3.1.2.1 MAGNOX DA

® H[EITIL, 26 D MAGNOX JF (11 BEAT, K39ZHDZ L) BBV, 2010 FF TITE

EFT2T7ETHD, (RISZHOZ L)

® RIREHHIRRFHI I TIE, HRREHIITENN 2 7 12 X (SAP, Strategic Action Planning Process)

DHVWLENTWD, (K3.105HDZ k)

-

1 :.3— Szewell A
Bradwell
Dungeness A

X 3.9 H[ED MAGNOX BT OSAT

# 3.5 HEDO MAGNOX BT ORI T &%

. Start of End of Operation Site Electrical
Site No. of Reactors Operation (Shutdown) Output
Berkeley 2 1962 1989 276 MW
Bradwell 2 1962 2002 242 MW
Calder Hall 4 1956 2003 192 MW
Chapelcross 4 1959 2004 196 MW
Dungeness A 2 1965 2006 432 MW
Hinkley Point A 2 1965 2000 470 MW
Hunterston A 2 1964 1990 360 MW
Oldbury 2 1967 2008 460 MW
Sizewell 2 1966 2006 430 MW
Tranwsfynydd 2 1965 1993 390 MW
Wylfa 2 1971 2010 980 MW

Select iE{cnlﬂ_}' I(Icnill‘_y Identify
& Generic Scenario e
Scenarios s Uncertainties
Issues Assumptions
Produce

‘::AP

Develop

Deferred : Do elnp

Decisi Explorations
ecision

X 3.10 H[EOEIKAITEIN.Z 7 0t A

Develop
Contingencies

SAP Process

- 16 -




3.1.2.2 Trawsfynydd (Z351F 5 BEFED Fi

a. ILW '

® Trawsfynydd Ti, JRHIl, 4 >0 ILW (OREHKEY. OE. OMFEEM K VDR T
v V) WHEET D, ILW OUFEMEE D /W72, kA e CHRE L TBIMERH S,
(a) #AEHIEHEY) (FED, Fuel Element Debris)

PREHR S D B A ¥R 720 Sellafield (ZF653 2 BN AE BB & BUY BRUNHk 4R
BB S B,

FI BRSO R LT AT o b oD, A7) IR BE SN2 LiTk D,
WIS REAFLTNAS,

PREMEEYIX., —oDOR—/L MR STV 5,
%Lwiﬁyb#\mD%me@:/T%_Ahﬁ%V%EMTétbK\%ﬂé
NnTn5s,

(b) #E (Ion Exchange Material)

® NEDHKEIT Th D7D, Trawsfynydd (XD Magnox 7 & tbig L T2 < OfE &
HLTW5,

® 1980 AT L TIZ, HyEiisx 2 EA L, BIOR—/V hzfEolz,

o =5z Ej]ﬂ@ﬁ‘v—ﬂﬁ”ﬂ’ﬁﬁiﬁ‘éﬁb@ . BEE bER A dE L, AU ~v—[EbEx
Fehit L7z,

®  FEIEWIIFLERTEICIE L 7o R EE T L7 23, MERX S E T X DR TR T & 72 <
Roin,

® MOBEEFENRND T, i SNTZEEMIIT A PRIZEINL TS

(c) MEZ 72l brE&EY) (MAC. Miscellaneous Activated Components)

o ¥ HIEERS IR TR RN O R — /L MIHTE STV e, Trawsfynydd Tl
PREFHE(E O BSEIC B W TR T2 T ETH 5,
@ HLWFF FM., FED #Z Nirex D2 Tt A v FMEfb T 57201, BA X

nTn5,

(d AZ > (Slundges)

® Trawsfynydd TliL, BB T — VI EMEENO DA T v UV EML TV D,
& ZDXATOREFMEH - TVDHED, WA FTREZRR ﬁﬁ%ﬁ‘»ﬁ%bho
® A  NEMLT HEMHIL, Trawsfynydd (2 A X TV 5,
b. LLW (Low Level Wastes)
® _REFEFMOE/IMEIT. BUHEEFEMOEHIZB T, HEFHO—DOTH D,

® [EKEFEEWIL. 4/ 300~400m’ %5, West Cumbria ¢ Drigg (2 & % [E D HEZ i gk~
B B2 XX Dorset @ Winfrith #2H T, #HH I T\ 5

1 UKAEA OEEHZ LA, ILW IZ, 12GBq/t (8 v) UL EDOISREEDEIK TR LZAWEEY O Z L THY | LLW

13 12GBa/t (B y) RiOMFTREROERTHEIALRVEREY O Z L ThH D,

2 UKAEA OFEEHZ LAUE, ILW (3, 12GBa/t (B v) ML EOHSRERDERTRALLVEEMOZ L TH D | LLW

(3 12GBa/t (B y) RIEOHHRERDE R TR LRVEEN DO Z L Th 2,

17 -



c. JRIFliEX (Reactor Building and Plant)
® I APHERFRMIIM S A, T D A= AL ILW O FREIRTESITIC 72 o T2,
® A ODREHEM (fuelling machines) IFEV St 7z, 2 HDITE A EIFRELE |,
UHA 7SNz, TOMIT, LLW & L THEESNT,

3.1.2.3 Drigg IZ81F 5 LLW Oy (K 3.11~X3.14 ZHD Z &)
® Drigg T, Sellafield EFEME=F 1 7R OHEHE 77 >~ (WAMAC) gt 5 D LLW
EZIFANTWD, ZOEIZiE, 180 a7 FEHNW TIN5,
o F/-. HEFRELYEICHEA L TV W EEY) (Backlog ISO container) 321 AL TV 5,

Sellafield waste

Import Compact LLW Fill half height Transport
external waste inWAMAC 150 containers 4
Grout containers Place in
storage vaults
Fill full height Process backlog
1SO containers waste drums
Transport Retrieve full height

compactable backlog
1SO containers

3.11 Drigg IZHT D FEFMIY D7 v —
(Hi#) Sellafield, Drigg = Waste and Nuclear Materials Management Category Summary

- 18 -



Drigg receives waste by rail on a daily basis. Rail
transport is a safer option and minimises impact
to the local community,

3.12  SkiEdwE ORI

(H{#) Sellafield, Drigg = Waste and Nuclear Materials Management Category Summary

e

FY 2004/05
* Return 35 backlog containers to
Sellafield for compaction

Grout 500 half height containers
Grout 60 full height containers

o Grout 40 overweight containers in
situ
Grout nine large items in situ

Perform 1,404 maintenance
activities

Complete Drigg Grouting Facility
refurbishment by 12/10/04

« Complete trench cap by July 2004

1 LLW delivery to WAMAC.

”

3.13  Drigg (23515 LLW O HLY L vk
(H{#) Sellafield, Drigg = Waste and Nuclear Materials Management Category Summary

-19-

FY 2005706
e Return 35 backlog containers to
Sellafield for compaction

Grout 500 half height containers
Grout 120 full height containers

= Grout 40 overweight containers
in situ

Perform 1,404 maintenance
activities

Complete installation of trench cap
monitoring by February 2006

©




-~
FYs 2006/07 and 2007/08

Assess, develop and design
decommissioning and demolition
options for:

* Retrieval facilities

* Processing facilities

* Assay equipment

* Containers

Novapak container.

Submit decommissioning plan to
L Cumbria County Council

Low Level Waste repository
and Plutonium Contaminated
Material retrieval complex.

Nupak crate (inner).

X3.14 TV b =0 NEYMENEEND LLW OBY H R
(H{#) Sellafield, Drigg = Waste and Nuclear Materials Management Category Summary

3.1.2.4 ISO =77 (X 3.15 KUK 3.16 D Z &)
® AEAT 7 /uY—0IS0O 27 F (DN2896) %, IP-2 BDOEFHEKBREZ I -HAEBTH 5,
® KEIE, 6mX24mX2.6mTH Y, FAFHRERIT2 F > Th o,

X 3.15 ISO = > 7 ) (IP-1I) DOHE

(Hi81) AEA Technology

-20-



iAo | Bt () BRRER () | DR (0 EE O
DN2896 2.6X6.0X2.4 4.4 20 25

% 3.16 1SO = > 7 F O~

(Hi#) AEA Technology

3.1.2.5 ILW Hl@k s
® Ji[E NIREX #E2%, HEAVWE 285mm DOIEMEFEIEYHITEF ¥ =A% (SWTC, Standard Waste
Transport container) % BH¥E L T\ 5%,
® UL, 5000 KT A, 3m’ Ry 27 ZKWN3m’ KT LA THD, (X3.17 M)
o HMIEARIBAETHY, TOMELX3.18 LUK 3.19 1ZRT,

(5000 KF 2) GBm’ Ry 7 %)

X 3.17 U2
(Hi#) PATRAM?2004

-21 -



T

VTR T
il LLLHLELE;

D

W :
3.18 ILW HlfgiitA#s (SWTC-285)
(H#) PATRAM2004
7 3.6 ILW Hlligkssss (SWTC-285)
A TE (mm) 2450 X 2450 X 2320
W ~TE (mm) 1780 X 1780 (A DHHELY £ 75mm) X 1254
HEA~WE S (mm £8) 285
e REEARE & (1) 53 (@12, Ak :41)
NI (t) 12
AR B & (t) 65
LA 5000 R 445, 3m® Ry 27 A 3m’ FJ 4
) D B(U)F
FRME Ak~ T YA b 25 2 L 24 ( number 1.6982 to BS EN 10213-3,
GX3 CrNi 13-4)
% BEAT L A8 (number 1.4307 to BS EN 10222-5)
O-V > 7 : EPDM 30H
EOREDAT ik M86 R/, 2ED O-V 7

(Hi#) PATRAM?2004

22




3.2 EEEERISGETICRE T 2 55
3.2.1 IAEA #asiH A

IAEA J M e 22 At A (TS-R-1) K OWZFOBIE XE (TS-G-1.1) 1Z2FE T LICRE L « &3T
DATOILTIY | PRk 17 AR XA LRI 2007 A R E T 2 72 D 2004/2005 41 7 LD 2 F-H
2% 7-5,

ZOWA 7 VT, 2004 1 A ~6 AICHLE I INRED S OFIHIFELETIEZRIZ- OV T 2004 4F 9
HOBAIRE LS4 (RPM2003) THREE 120 A L E 2 — |26 R #ERE 48R L, 200543 D
510 [lE L 2 EER B S (TRANSSC X) CTENAEAR LT, BRIINTIEN 4 A~T7 HlgniT
THEREL B o —I2ff &7z, 2005 4 9 H® TRANSSC XI TlIwE bz BEE = A > b ~D %]
INFR e S AV, DORERZ B LTz 2007 FERREGE LRI X OB S CEDOERBER SNz, T HHEEN
2006 42 H 27 H~3 H 2 H® TRANSSC XII THGR I 1, 2007 Fh R & OB S SCEA M E L7225,
RAlCHRELE LT R E+ I HEREEN 20N E LT HGETROHR SR nWZ & Lol
BhE ST 2005 AERURE R RIXHG O O34T, MRS,

fERBEIEMCBAfR T2 H AN D OUGTIREDRIUIRD L B0 Th 5,

a. Japan/04/03 : B2y ZVEdaIE M FHERIMEE DO~V U o AFIBROEF (HAI 672 TH)

ERD S N D REBNREEM T DY U o AOBEPESMEMEHIRE & 1% %82
DA N REY L e D, L OBATHIEIZ DWW T, RRBEONY U o7 MIFRINL X
IETHIMETHY 2004 F 9 ADRE LEE THARTER L7-/NT A —ZMTiEREZ R LT
PRI U2, TRARIBEE ) 3R CTH DL DT [01%LLT) &5 2L TAEESN, MBE
120 H L Ea2—ZfffEESnb 2 & 7o,

120 HLVE2—TIE 7 7 ANLDOKIa A "R H 7223, 2005 4F 9 H D TRANSSC XI
WZBWTTZ I AL, XU U AR 2o LTSI EE5MEE L THEDIAT
ZETHRELE, SHIZHEENORHEE LV T 28E2RH0 XY U U LEEKELS
T CHUE S % 3042 T 2007 AERGBLAIFERICIRY Afvb iy,

AARDIEENZITANLND & & BT, BIERNRVPHMLI, FFE LWRERE o7,

b.  Japan/02/01 : LSA WE¥—M (10 f5LAF) OFrsAFIE (B S 30FE 226.14 1H)
YR RITATE OBANLET YA 7 VT ECEIZIY AL D 2 L ERE STV, 4E
P A I NV TOUETHG L 72 DB E LEITFHE STV W Z &3 L, 2007 B E SGEIC
MR AN LI5S LIZbDTH D,
Z O EICB W TE O B ARRZILLSA—IZHEAT 2D TH o728, HE LY LSA—II
WZHEHTE D & ORI H v | P A2 JR0E U 72 5e#ic B OB IE L 72 $2%8 C TRANSSC XI
23T 2007 FERBN S SCERERITIY A b7z,

¥, MR CERT A ME S ORR L L TSR MR B 5 LR R
W& o727, TRANSSC XTI IZ CRAREM CHAMICRF SN2 b ODEBEIZEL T, I~/ F—7%
BRI, AMECE U TEREFRIRLE L, &G A 70 2011 FFRE B IS TA% O
TAa—NUNETHD,

Pl E @ TAEA B BRI GETHR DR O xR O FEM 2 &k 11T T,

-23-



322 I MO#EHAI

IMO [ZBWTIE, MW EREICEbS b D E LT, K (BF2U T 1), o7
Lo ViR NN Ty % Z(LRIT) | ERES OFMBED iR S CE TV 5,

PRZZRIRIT DUV TIXBEIZ ISPS = — RAMHE S 41 (2002 4= 10 A SOLAS SAUMHEESOE) . F23E T
K 1645 7 A TEIBSATHEAR A K OV E BRI it 5% DR 22 ORI B4 2 3 ST Shv T b,
LRIT (ZOW CIERBIFEEESC A A v F « T 7HEBEICOW Tl ikt SN TR Y . T ofE %2R L.
el X o TUTHEHEWE Ok SRR 2 BN SN2V X DR ET 20BN H 5, EHIRHE A
WZDWTIE, ZOfRICHT COEBHREB NN/ ST 5,

INHIEEWT NG EEE ERXICET 20 THY, A7a v =7 F THREMERNSGE LTV DR
FIFFRARBESE A o OV DIEAR O ZL: . BISICEEEEZ 52 5 6 O TIERW,

_24 -



4. FEMFEFEMIR It O BE L HTE I AE O BB TEE L £ Okt O

4.1  BEIRHEEITLE O fRRBETEY D /350 & Ak

SR AR > DI AT D U PVEBEFEM I CIX, k% TR E O S EMEN G £ 5, HERFEICBW
T, RAVWIRTRDERE, TNENORHEIS Uy 2 Eiid 52 & & LTn5,

AARRR (KK BHFREAN 7 I CHRETOIR L~V HHRE o 2 —I1, 20955,
L2 BEFEMLL T OBEgEM % %05 & LT i3k sk CTh 5, BUFEHE STV 2 BEsEmIL, ERARER R T
JFBKIF RO ZHF - BUF TR SIRFEAREBBRHR AR ZE7T) OBERICRAEL-bD (&
HRFEFEY) Toh Y, FIRFFMERIC T KT MRS EICALEL U 72 BESER 4 BT EMAR TTeo/ N1
£ T Bfk LTV 5,

JR AR R O BE L B2 3 THRAET D U IERE Y (IRBEIEY) (I2 oW Th | AT HEMLIC
K0 REIEEE I R E RER R H Y | L1I~L3 O LYY T AN RETH, 2 b DOFEHE
Wix, b - B EERIC RV B RERR D DR AR s S D T BT D T E D, L2 BEEEY)
DI 5T, L1 BEFEM OWEIZ il U 7=k OIS REO RGN M L 72> TW D, K41 12, FiT
SFREEE 2> HFAET DRI OB ZRT, 2D 55, L1 BEFEMITIT, FOMTICERE S P NREEY)
72 EOREHE RS, R IFAKROEACIZ W T BREE DBEED N G EN D, R TFFENBIHAET D L1
FEFEM DOSREIRE # R 4.2 ITRT, T2 TiX, MREFEMICE ENLHEERBINRER EMEN S,
W7 B4 72 0 OSTHEIEE AR DT, T OB, BRI D RAET HEEMICHOWVTIT, 4
R LRSI OFRE & 95 728, 60 - OJF 7 4AEEE I A2 48 E L CHEIRE R L O &2 HE L TV
Be 2B, JRIEERHIM Y 60 £ X 0 < Bl AT 40 E L e o T2 AT, RRBEEEY) O I RER
FEIXRDMED 2/3~1 51272 D03, kRO 224 FREO R E W Co-60 (IZDOW\WTIL, 40 FiEEHOLE
& 60 FEEZ DG T, RGBT O RERE O ZEITIZ E A e,

F£4.1 K V~IVIEHEREIEEY) O X 5y
X5y WEFR
TCERE L UL O FElE ) i MG b~ S P B EE )

EADIZED 5 Co-60 D
EE ERRE (Bq/t)

(IR TEIE IS 5 S BEHE) L1 ) -
TRETEE L~ b 00 FL AR VI L~ Ji PR -
M E o LSy R EEEN) L2 BEe) LIEX10
HHRE L L DA D TRV MG L~V Jilcd P BE FEY) L3 pEsEm 8 1% 10°

(e b v F R G EEEY)
(*1) BB, R R QYR TR 0 LI B S 2 IR TS #2450 9
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00

X 4.1

JRF-AP R 2> © 36 D I M BETEY)

4.2 L1 BEEY O RERE

[ BAAT @ Bg/t]
H-3 2.8><10" 2.0><10° 1.4><10" 7.2><10"
C-14 2.0>< 10" 2.8><10° 4.2><10" 2.4>10"
Cl-36 1.7><10° - 6.1><10° 3.2%<10°
Ca-41 9.9 10’ - 8.0><10° 4.0><10°
Co-60 | 4.3>=<10" 3.6><10% 2.9><10" 2.2><10"
Ni-59 9.3><10™ 1.1><10% 2.5>10" 1.4><10"
Ni-63 1.3><10™ 1.4><10" 2.9><10" 1.6><10™
Sr-90 1.2><10° 1.9><10" 1.5>10° 7.1><10°
Nb-94 5.2><10° 2.4><10° 6.5><10° 4.2>10°
Tc-99 1.1><10° 2.9><10° 4.4>10° 5.2>10°
Ag-108m| 3.2><10" - - 6.3<10"
1-129 1.1><10° 2.4><10° 5.0>10° 8.2>10*
Cs-137 [ 1.8%<10° 4.9>10" 2.0><10° 1.7><10"
Eu-152 [ 23>=10° - 8.4><10" 4.0><10"
Eu-154 | 35><10" - 2.3><10" 1.8><10"
Pu-239 | 18x=<10° 3.3><10° 4.2><10’ 1.6><10°
Am-241| 6.3=<10’ 1.2><10° 1,510’ 5.8>10’

(i) iy eeZAR

-6 -
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42 PBEILHGEIZLE D fRIRBETEN) O F A B & ik iRs )

JEAIE DB IS E IO AE T DR L~V U TR O AR B A K 4.3 1R T, RF T, BK
S (BWR,PWR) (ZDUWNTIX, 110 7 kW kIR — 2272 0 ICRAET D BEERY &2 R LT\ 5,
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Qa T Qe Qs Qc Qp XiT Qg Ay fiE
H-3 - - - - -
C-14 - 1.0x10"% 8.6x10™ 3.2x10"° 3.0x10™
Cl-36 1.0x10™ 1.0x10™"! 7.2x107%° 6.3x10™" 6.0x10™
Ca-41 1.0x10"% 1.0x10"% - - -
Co-60 4.5x107"" 7.3%x10"? 1.7x10™%° 9.7x10™! 4.0x10™
Ni-59 1.0x10"% 1.0x10"% - - -
Ni-63 - 1.0x10™" 2.9x10™ 1.0x10"" 3.0x10""
Sr-90 1.0x10 3.2x10™ 3.3x10™ 3.1x10™ 3.0x10™
Nb-94 6.8x10""! 1.0x10"0 1.1x10™ 7.0x10" 7.0x10™""
Tc-99 - 1.0x10" - 8.8x10™ 9.0x10™
Ag-108m 6.5x10™" 5.9x10" 1.4x10™° 6.0x10"° 7.0x10™"
1-129 2.9x10™" 1.0x10" - - -
Cs-137 1.8x10" 8.2x10™ 1.0x10"" 6.3x10™! 6.0x10™
Eu-152 9.6x10™"! 1.7x10" 1.3x107 1.3x10" 1.0x10™°
Eu-154 9.0x10™! 1.6x10"° 1.0x10"%° 5.5%x10™ 6.0x10™
Pu-239 1.1x10™" 1.0x10™ 1.1x10™ - 1.0x10™
Am-241 1.3x10™" 1.0x107 1.1x10% 3.8x10"? 1.0x10
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Ca-41 1.87x10™8 - 1.87x107% -
Co-60 8.11x10™™ 7.91x10°2 811x10'™ 7.91x10™"
Ni-59 1.75x10"7 2.42x10"0 1.75x10"" 2.42x10™°
Ni-63 2.45x10°™ 3.08x10° " 2.45x107% 3.08x10™
Sr-90 2.26x10™ 4.17x10"1° 2.26x10™° 4.17%x10™1°
Nb-94 9.80x107" 5.27x10™% 9.80x10™ 5.27x107%
Tc-99 2.07x10™” 6.37x1078 2.07x10°" 6.37x10"%
Ag-108m 6.03x10"™"" - 6.03x10""" -
1-129 2.07x10™ 527%10"% 2.07x10™3 5.27x107%
Cs-137 3.39x107% 1.08x10™"" 3.39x107" 1.08x10™"!
Eu-152 4.34x10™" - 4.34x10™ -
Eu-154 6.60x10""° - 6.60x10""° -
Pu-239 3.39x10" 7.25%x107% 3.39x10" 7.25%10™%
Am-241 1.19x10%%8 2.64x10™8 1.19x10™ 2.64x107%
* bR, FRRBEIEY M OV IP RURIE M I TR 1%, B 7.8 t/m LERE LT,
w6 FERIEIEL Im =1t & %E LT,
#5.1.6 MOREME S O R RE & (HAZ : Bq)
NFEEY) FREEY
I UFg* HrgRAl SF** HLW*3*%
U-234 | 1.90x10™"° [ U-234 | 1.10x10™" | Sr-90 1.76x10™° | Co-60 7.49x107% | U-234 2.47x10"8
U-235 | 6.20x10"" [ U-235 | 3.80x10"" | Y-90 1.76x10"' | Ni-63 5.98x10"" | Pu-241 | 8.78x10""*
U-238 | 1.80x10™"° [ U-238 | 1.10x10™"° | Ru-106 | 4.67x10™'® | Se-79 8.11x10"" | Am-241 | 1.28x10""°
Cs-134 | 3.14x10"'% | Sr-90 1.37x10""7 [ Np-237 | 5.35x10™"
Cs-137 | 2.64x107'® [ T¢-99 2.57x10"° | Am-243 | 3.00x10™
Eu-154 | 3.07x10"" | Sn-126 | 1.46x10™" | Pu-239 | 1.84x10™"
Pu-238 | 9.84x10"" | Cs-135 | 8.45x10""" | Cm-244 | 3.50x10""°
Pu-239 | 6.35x107% | Cs-137 | 1.90x107"7 | Pu-240 | 2.90x107'
Pu-240 | 1.08x107"* | Sm-151 | 6.19x10""* | U-236 1.47x107%
Pu-241 | 2.96x10™ | Pu-242 | 1.23x10™"°
Am-241 | 1.14x10™
Cm-244 | 1.40x10™"°
* THTRELOME_E#RICB1T 2 REMERHMINC B 2 FFAmse (AR 13 EE SR, RR46-13) |

**:H.Asano,et al, “An Environmental Impact Assessment for Sea Transport of Spent Fuel”, PATRAM98
e AR DREBREHRE D% 2 VERHIE) . H I T80
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JiEALNES %%&m{ﬂmﬂ%ﬂ%’%“
#5177, =

IOWNWT, Q VAT AMIHESEPWITS A LRE LR E
DOFEFANT LV | FRARBESEY) OFERfERMEIL, £ 5.1.8 DL HIZFHMETE 5,

#5.1.7 QAT ALITHSD HBERER

2 QQ * | 2 (Q/Qs) | = (Q/Qw) | = (Q/Qp) | £ (Q/Aw)
YROBE | BHEHEORE | WAL W | BUSIER A, i+
% ﬁiﬁ}ﬁ%) 1.8x10" | 1.5x10™ 4.9x10"" 2.0x10"" 2.0x10™
ﬁj ﬁ%@%ﬁé) 1.8x10™" 1.6x10™" 5.8x10™° 2.1x10™" 2.0x10™"
W RIKBEREY 1.2x107 1.3x107° 3.4x107* 1.4x107 1.4x10"
TP HUHgi ) 3.5x107 | 4.4x10™ 1.1x10™° 1.8x107 | 4.3x10™ s
g A UFs 1.0x10™ 4.3x10™ 2.1x10™ 2.1x10™ 2.1x10™"
4%; BRE 7.9x10°% 1.2x10™ 1.2x10™ 1.2x10™ 1.2x10™
2 SF 7.3x10™ | 1.7x107 2.6x10" 2.9x107 | 2.9x107°
fl; HLW 1.1x107 1.7x107 3.7x10™° 3.9x107 3.9x107°
* % (QIQa) LIE. BHEZ L OHUHRER Q% Qu THIS T EA AR LI TH B,

A BT A TR OGN ERREICH WS TER Y | IR e O HIIHEIR I
ok [P RUREY) T, HHRE T Ay & A 5 23,
SYHSND,

T D,
TAHTRESRFE S 3.1 X 10°A2/g TH Y . LSA-II I

7 5.1.8 Q VAT MTHAD  FRIKBEIEY) DI fE I 0 FFAh G 5
o  [ER KL OFADIERRIEN 220,
o A EIX., HREEHD 1000 43D 1 FRETH D . #0E < x4 DI ERERR T

B Ziis ) & RS L 0 L,

® QUATLDOHITIIEEED I b,

My OKE] BLO TG

1 E,

® [ M OFEED fERRIES 720N,
IP RUGsY) | @ AMEIZI0LLTTH D, *
® QIUATALDHITIKRED I B,

Ty RO BRbmE,

* R REIR 1T 10°A/g AT TH Y |
IP Bty & 3 272 012i%, HE~N STV R NYE
27V BHERHDHDT, FHERBMLETH D,
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5.1.3  AbZFEWE L otk
L E OIS ZRE DN B 2 U fRRBE IR OETER LR E 2 B D 7= b DB H &
T 5,

5.1.3.1 AL FWE O fabE O FERE

W BRI AL E OfERIEIL, W E AR (SOLAS §:89) 1I22-3< v Eo Adn
~OfEE (FEIR 2 | LM X 21530 D7 OEEESK (MARPOL 549) 123
S TMFHEBEROGERYE (RINREE) | 35, HEHNREEOREIL, BEME, AN,
BRMELROERETHY (F 519 KO 5.13 2Oz L), IMDG 22— RTCiX, fai®z Ok
I, QA A, @FIKMERIK, @AlBRIERIK, OLIEYE K OVE R, ©FW & OV
PERIEE ., OB EE., OB EMEME R QA EFEME D 9 DIZXI LT D,

WF FgsIc B S

(2408 O fs b s O N A~ OBt 1R
A 72 5 2) o

A7

R

VT e D fe

(EHIR 7R )
X15.1.3 ¥ B8RSR 2L FEWE O fERMED FREE

#5.1.9 IMDG 22— R\ZBIT D EMY D535
77 A1 | kHIE
JTA2 | HA
77 A3 | LM
7T A4 | AIEREAR, BRI KMEWE., KLU THLKMET 2 2R ET 5 WE
77 A5 | BRI E K OA B ey
77 A6 | W& O S
77 AT | JEEEE
7T A8 | EEMEYE
77 A9 | ZOMOFBEREME (FEEDE)
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5.1.3.2 EEREORBRENS (IMDG 22— K)
IMDG =t — R T, EEEN G IC S XA D %Rz D REBREfE 2 ED T\ 5D, B 2L,

75 A3 RNY T A6 DINIERIENEIT, £ 5.1.10 KRR SLINICFET EEBY Thb, fGEyig

BICHW D KRB R 21T

. O ERAME AR E R 5L IR TRBREEN IR DL, A

TR E D ETRBRO%E FE S 085> TL D,

DEY . HBEHEYE D

LA ZR 21X, 800°C30 9 mE FD X 9 7¢ THHMIRs 258 L 7= F5hl

Tl N LN TV D DI L, {EFWE Ok FasiZid, BFE RO N CToZzeitzsi
Bt D EDOBRRE LN TV D,

#5110 77 A3 (BLKMERIR) ORGSR YE

PRty Slk (BT W
I - =35C
| <23C >35C
m =23C =60.5C >35C

(EEHRIB, B OMERYERIE N T > 7

F5111 7726 (W) ORIERILAE

%?%g%(& %jx: 1 ﬂ%’l\i #i&ﬂill\ L&j\%’l‘i (%J\EE;&@ i A ]\ )
’ LD50(mg/kg) LD50(mg/kg) LC50(mg/L)
I =5 =40 =0.5
II >5~50 >40~200 >0.5~2
B : >50~200
- > ~ >2~
111 Wk >50~500 200~1000 2~10

LD50: Y- EDOZ &,

ILFMEET > b BTy M EORREICERG LIZHEIC, T OEREMW) OH-5

NRBEENICHET H2HED Z LT, #E5E LSO 50% 30T 2 HEAKEYSZY O (mgkg) &L
TRLEZLO, (EEHEORMEFEEORIERTRENHBELE LTHASN S, S0%MENAHAVSNAFHI
A FIINCR DIX O DX/ NSV D TH D, (il : http://www.eic.or.jp/)

LC50: YHBEBERED Z &, H ARE T2 ITKICESAE L TDRE DLW B ICRE SN =AW OFE (50%) 235ERHIMH
PIZFELCT HRED Z & T, (bFWEORMEHEMEORI 2RI RENBE L LTSNS, EEITIE, 325
T DLRE-FCROT T 7 EHE, L S0%DIEE (LC50) R D, (HiB : hitp://www.eic.or.jp/)

(EEHRBM, B OMERYERIE N T > 7

#5.1.12 [EHEEE TED B 72 KBIR G O BRI {f*

P e
- o T RCOERED L FEE AT 5 AT CIT 5, A 74—
EERFD BFRBR | s 0 b i 3,
sy oy |FEDBRY T5 LS RIS, B0 T RO 5 KR
Lk CAFD. A SN FIF AT LD AEERE B DRI 5 R,
e B TS L 5 1T STV T T DRI ST 5 o JARED
BORRR | Boars B e = o LI 2 5 R,
D #«f@ﬁMWw_owfﬁo T % W O R BT U 16 T 8
e X (RUEET 18m. I :12m. I :0.8m) 750 HHEE FaE,

BEGIE, VT A2, 7T A6 KUY TAT ERL fERE

(BEh R, SHOfERYEESE NN T Y7
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52 HEKARAZ AT (FERFAH)

52.1  mEtos#t

IH B ASERN 2 RR-46 TIUFEWE O Flgis 022 2B+ 2 iR AmFgE (ML 5 | CFRk 10 425)
BT, MR KSR O s IB SR A EE & A N b U —TEIC L DRI 2
ZEfE LTS, ARFHIEBWTIX, RR-46 OFTA2X— AT, SO — 2 2iEM L. i
RF—HERE L, 22K D ERKERRAMEZE NS5, UFERORX 52.1 12 RR-46 1281 57T
s R OMEE % R,

REB, 2TV O EKRFME T, RR46 THRE LIZMEWEEICEDL WREEOH I FHTHY ., K
SV ERS S 2 o A — L 22 LT X L — D& v 7 SR U W L7 S A LTk
KHHAEL, Do, EOKED BB EMEEBIR M TE RN E W) FGE N,

52.1.1 MZ 2 —oEEIC X 558

RR-46 |28 HEZEREOM L 7 ORHRIRIAENT I IV TR, M E LTy v 7 b
TNV E N D RRTINZ . KA - /N (10 7 R BLR) e s Ko 4 Fio
BT —FFRE Lo, WAk 9 YD NK BERM T — Z D& U T X T LD
FEELT, YA IE85% (960 £2) . X7 Lid 15% (171 4) &L, #ro¥A Xizo
WTIE, ¥ T AU O KB & v« /N OEIE % 90% @ 10%, & 7 /LU O KRB & -
/NI DENE % 98% : 2% & L=,

5.2.1.2 fEZEREROH =R

RR-46 (23Tl fHiZERFIZR L CREMR A S 1F % o 7 HIEHFAZIRET D 5He3 E Hivd
T EEBEBIZANTWD, W U VREEMITIC L D & v T Ui & R NI O T8 S22 RIS
WA 10 /v FUATICE E T EMEDO L DR T Z L1350 o T D, ZOMOMFEIZ DU
TOMNTTIZ, 10 / v FEAFICHMEE 2% & 32813, R4 v 7 MoOBITITEE L,

B2 BB R ELEAD OA . THRRET 13 7 » MItATHIZ, 10 / » b E THET 5
DIZEFT LIRSS TH Y, X7 Y A R AV DEAICITN 25 B CREERRETH 5, il
ITRACIZ 3 AMETHEM L TR, 2095 bo— AT, BEEEFHHEDEE (ARPA) 2LV
AR AR L TND Z D, TR —OEREFHIFIZEBN TS @R THOMNIZ 10
v NUAFIZHGET 2 Z ERAREE B2 b D DT, BoEMIMERE 90% L LTz,

5.2.1.3 MRH O

RR-46 ORRFHIIBNTIL, BRAETZEM & EZEM ORI A X/ LV AF =B X VT L TEB Y,
Z DOENTARERICFE DS = | BRI v 7 SR USRI T 2R 2 B LT 5,

U TNV RASROGA . TEMOMEN 13.2 /v NOBE, HEEROKRKKIBEER S
IX128m THY, ME 10 / v FOBFEIE, RILT 7 b « KA L CHRRKBEEERE S
1£885 m ThHD, TN L TCREMOYA, MBS o 7 13 #E 3 FETicd v | EZEEAL
DR AN —ERIZO T2 LARET 5 &, SMEIMZ 7 NEHEHER T 2 MERIL, 2K 3100 m
(T DAMEM Y 7 DESOEF 1428 m  (=35.7+59.5+47.6) OEGLE LT,

142.8 +310.0 = 0.46 (5.2.1)

LD, IHIT, AMEMZ I LT AN T A N E 7 ICE R LTS ATH, RKEEED
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P LUNO R SIZEEE TN H 555 X BEN M Z o7 TR ME b2 57, Z DOFER
FEHETD L,

(12.8+2x6 7 f1)+310.0(2K) = 0.124 (i 13.2 / ¥ 1) (5.2.2)
(8.85+2x6 4 FT)+310.0(42 ) = 0.086 (JiviE 10 / >~ 1) (5.2.3)
D, ENENOMEZRS Z LT, WMZ 27 HEMESRIT 0.46+0.12=0.584(FNE 13.2 / v b),

0.46+0.086=0.552(f1 i 10.0 / v ML 725,

R 13.2 /v b CEZET HEIAE%E 10%, 100 / » b THEZET HEEE 90%E R E L TWVDH D
T, K@, WME 7 BEMERIT 0.9%0.552+0.1x0.584 = 0.555 & 725,

FERIZ LT, S 7L TH - NI OSE | 22T 10 7 > RELFIZROE L 7235613,
BRAEER 64m L VFFETSH L.

{(6.4+2%6 » FIT)+(15.0425.075+25.075)}+222.0(2 ) = 0.380 (5.2.4)
L,
TN VTH NI OSEIT . BRI 132 /v B CEZE LA, EEETIC
L OMHRZ 7 BN R Y UM L RS DR T 3O — 2 LAE L NS R T 5D r—
), KBERE SN 885 m DAL 640m ODHFANHDH, ZNHIZONT, FEEDE X 7T,
WmE 7 BEHREEERET S &
S & A AT 3 B OEERER : 0.221
GhlE L NS E T S OBEMESE : 0.159

LD,

LIFRERIZ, Z TNV CREU & O %5 2 7255 .
1 fEOHBGHEF © 0.647
2 FE ORGSR : 0.102

LI BT NUTH - N E OISR E B 2 TG A
1 fE ORGSR « 0.587
2 OHEEHR  0.212

Th b,

ZIZT, XTIV OMME o7 BEREE RN T 0.647+0.102=0.749, xtH - /MR T
0.587+0.212=0.799) 73> v 7L VOGRS Gt R T 0.555, xfH - /MR C 0.380) &
DREL 72 oloDiX, I 7 VAF—1ETITEZEM OM IS & PLE 2 OIS O 58 L 7= % F
RN BB L2 W CHRIBFHHZHEET 5 2 & 72, #EZM O & ONEERREE O 5 R
PUPERE 2 AR U 72 3R IOl A TH D Z ek B, S /v AF—iElc I udimy v 7 o
ERERITE LN AN LTV DM v 7 OEFESICHEIT 50T, FERIZANT A N
VU EME I PR EIIRHE SN TS Y U SNV TN EEHERERNMES RESNS 2 L &
7%, REIZIZHE T U CIEE SRR 2 BT 5 72 DIl SE S b STk, 2o
NEITI ) ANVF—IETIEBETE T, L0 MA@ RS AT I X D IEFHii T
720N,

ZOWMEETIE, X TN U —Dil Y 7 MR Z BRI T 2 2 &2 b00,
ZHUIZE D &R E L TUILZRRORENEGLND Z LD, 2 /AT IR X DR ERRICE
SWTUUBEOFHIZIT S 2 & LT D0, BBICIZF TN H o —DilmS v 7B ERERN Y
TNNVE T —DIERL D @L< 25D TIH RN L2 FTR L THEL,
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5214 WHERT—HXORELEF
AEIORER T, ETOMAIERERT — 2 28 LT, sz X 500t & o5 1 Xz
Lo E RET 2L 2T 5, £, X2 7 ORGBHERLE LOMLERICOWT, Bid 52
LETD,

522  WME T —DOMEAEEIC K DAk

RR-46 DRFHII W TIX, NK OXGT —2 L0, o7 nsvr (BUF SH) 960 4, Z 7 L v

(LLFDH) 171 ETHDHZ L5, SH85%, DH 15%& W ) ylktt & 7p o~ 7=,

AR ORFHZ Y 72 > TiE,

TEWF RR-SP12 45 % 0 —xt IR ORE BT HFAEE) CFRk 16 ) CTHES N7,
BAEHX v J— D ERETI A R
NK Register of Ships D7 — ¥

ZHWHZ L E LT,

RR-SP12 {23 TiX, Lloyd’s Maritime Intelligence Unit @ 2003 44 > 7 —@#§7 — X ZFH L, Bl
{74 > 71—D 5B VLCC %% % A 75 (SH, Double Bottom (DB). Double Side (DS). DH) IZ
DL, TNENOEHEZEF L TWD, TORERIL,

SH 196 £ (42%)., DB7% (2%). DS4% (1%). DH259 % (55%)
L7 oTWNA,

—J7. NK Register of Ships 7 —# X, /MU b BT —F ZMKET 2 LN TH Y, ¥

I —"TlE, Mk s A T RIDO ST
SH610 % (76%). DH 190 £ (24%)
LB, ZTNHLORERER 52.11TR7,

#5.2.1 MRBHEIEIC LD oD x &

DH (%) SH (%0
RR-46 (ClassNK) 171 (15%) 960 (85%)
ClassNK Resiger 0 0
of Ships 2005 190 (24%) 610 (76%)
RR-SP12 (Lloyd2003 44
N 207 (459 2 0
B — ) 07 (45%) 59 (55%)

523 ROV A X X Doyt
RR46 DRFHIBWTIX, 10 5 M BLFA2H - /MURinE L, 10 7 b 22 5 O %2 KA &
LCH¥L, NK BT —H% L0,
SH Y : KU 90%., H - /MR 10%
DH # : KEUH 98%., ™ - /NEUHY 2%
LWV REREGT,
ClassNK Register of Ships ¢ 2005 FF-D 7 — & OFHlifERIZ, LTD LB TH D,
SH Y« KU 15%., o - /NEH 85%
DH # : KB 45%., o - /N 55%
W& — 0 " EMFREIZ DWW TIE, MARPOL73/78 [RIMfHEESE 13F THE S TE Y, 2003 4 12
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H A ICYOERED TR S, 2005 44 7 5 BICIERDED LTz, SEOEIL, RO LBV TH D,
DO WEERNT A N E 7 BRI WERY T LNV E L T —1E 2005 AEHTE FAER L,
@ WHENTANE LI BT DL T AR L H—IE, 2010 FEIEHIE AL L,
@ L2L. 2010 W TN 25 R D o T IV )V B 2 T3 — 12 OWTIE, #ibls 25 40
2015 O FE O ERE £ Tk, FfIBUF2Y Condition Assessment Scheme (CAS) & FEIXILD & v
A — OARBEZ W T~ D FIEEZ AN T, My U I AL v ) — Z iR E a9 A
TLHLZENROLND,
ZOEIBREFEOL L, 5000 N LLEDZ I —DE T NNALDHER . KA D 2TV~ AE
DHEATZZ Emn, EFIRT L OIC, ZT NI OV TIE, 10 75 h LA RO « /NN OEIS
PBEML., & T AN DORIR D E b 2F GRS 2o T D,

524 X2 ORGSR
&7 ORERERIZONTIL, HEZEM, mEMOBHRRNE I VA —IEIC R VT L, BiE
BRI L. & OENTRE S 2 FO CREZERE I 2 v 7 D3R USRI 9 D ek 2 B3 5,
RR-46 OFHTIE, EZEME LT, INF 2— RA¥ET 5 B FEREEERL A2 E L TR |
LT OEEH O EEE LT,
Lop X Bauta ¥ Dinig X dseane = 99.0m x 16.5m x 10.0 m x 6.0 m
SRR KR = 7,085t
FTo, FEERNE L LT, AR 132 /v FERRE L7z, S HIT, FERHIIHEL (K 75%) @
WO AT O FIREME A S 2, 10 / > N CTHEZE L7HAE OB HIT> T D,
ARRFHZIB W T, FREHERA O = H & FREEMMOEEH 2 i L, BB & OIS FIC
FIETHELZMEL, RELFIREOESZRFT 52 & 75,
HUREHER O EE R IILL T LBV Th 5,
GT496 :
Lop X Bmig X Dimig X dgeant = 70.0m x 12.0 m x 7.1 m x 4.06 m
EERFEKE = 1,351 ton
GT745 :
Lpp X Bota ¥ Dyt X dseane = 78.0m x 13.0m x 7.7 m x 441 m
EZ2FHE /K& = 2,100 ton
GT745 IZ2W\WTIX, RR46 DEZEE & L THIKEDN/ NS KD 2 &b, HEIZ K > Thbh
LiEFHT R X — K %
_ AB .
5, 143 A
AA
A, HEEZEAROHEKE (ton)
Ay : EEMOPEKE (ton)
Vi @ B2 AR DR
IZ L VFHIET 5 & RR-46 OAEEMEZE & i L T 31%I272 5,
NV AF—HDEZFTIE, =X RN, B2 TRE DN B A LA ZET 2 RABAFREIC

K. V,>  (ton—knot?) (5.2.5)

BT 5 EREL TR,
W = L —= (BRARIS ) X Wik f) X EEREREE = 57 X B (5.2.6)
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PR T2 6 OOEKFSFEAEMEOFMAERICIZH E 0 REREEBII W L8N hoTe, LR
ST, ¥ 7 OREHFIZONVTIL, RR-46 OFEAERAZNREZN 2L OLE LTEHTHZ L NAEET
boHrEEZLND,

525 ZFOMOMERT—ZDOREL
52.5.1 #MUATH OEZEEHAEE
RR-46 DRFHIBWTIL, HATH OBLEHEHEL L 1.13x10° /MillE & LTV 508, ARFHck
WTIE, FRFHZB W THW BN ITET M EES & | Ak 16 FFEICFE0E Sz TRFRE
WE O¥F Ligk O VI T 2 RA MBS (RR-R3) | CHAE S 7= 7% S5 s A S O RF M
fEF % . IAEA-TECDOC-1231 1285 SN TV D MEEESE DT — % X— 2 & W TR L 7=,
Z DOFER, UATH OB FHHE L 5.7<10" / WillE L 220 ARF T, 207 —Z 2/ LI,

5.2.52 WRAEZEMIN X v T —Th DS

RR-46 |ZFWNTIE, #EEZEMNZ 1 —CTh D2 ¥IFD NK BEM»HEH L, 0.173 &
WO TEREZH TV D, ARFHIEBW T HIAEEEIZ, NK Register of Ships 2005 D7 — X (2D X | fife
A EH L7, NK Register of Ships 2005 (Z%5&k S AU TV DAL 6307 ETHY | 209 Hili#
VIAI—IX 800 ETH D DT, PEMN X I —Th HHEFIL 0127 LD,
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ML Z I AR E N TV BHA L 29 TRVEA L T, MR OGERH S 2R
HOT, B H—IHPEH SN TV ABEAITOWTOL, BERERRELZEET L LR
MTHD, EoT, ARHFTIL, F oW —DOMEMAZEE L, &7 — Tl STV B HESR
ELTO5EBET D,

52,6  FPAmAE R

INOOTF—ZEANWT, ERFHRAEBELTMT 2 & K522 IR T K S ICEKRFHFEAME
12 7.2x107 L 720 | RR-46 DMFHER TH D 2.2x10° L W /NS 238 B L 7p o 12,

CORERERIT, A XNV =D~y T 4 VT RHETHDHMATHOBEEBIEEN NS L e o
2ol 2o h—DFTNANNMEDEILIZEEN, ¥ TNV TR CH DR 45 &
EHIT, NN E T NNV THDTERNEEIM L2 & TH D,

5220 aHER AL LV TNV EE T ANV THITTEZD L. L T JUC L 5 ERER
FEABE1TA.5x107, XTI T KD ERESI AR I2.7107 L7220 TN ILE T —Dil S
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7E, PRk 16 RIS EICHRMER BT (U A ORERENNGER L FEHmL T\ D

6.1.2 BREEECEGHNTFIE
a. BRELEZEGHNT TV A
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#6.1.1 BEFH THOW BN TV D Tk
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YL RAUZ IRV T, B2 B RS, L OO O PR L0 |

Mgt T v KR Z & OREFRIRFE 2 5 & 5 51k,
ATFEE, HE Ot oo 2MHEEICHO BTV D,
BT — 2 12 o< HAWEET — 2 & v 2 —0 30 R O#EHEZ AV, o 21
SELMEE T L D E TR ERE L b, IO RS = MEIC L VA L, R
TREEo AT 2 FL M S5 ik,
KGR - IR ATFEIE, PuO,, 25 1 [8] HLW Bk 7n & 22 s B RS C ik
(7K 200m F2 ) (KPR 200m FEE) ~OUFRRFREEZEZMIICH WG TW D,
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FHAE T 0 TRREH B i 1222 36 10 2 i iise iy O BR 2R e BRI B4 2 A (A
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F 7o, WO RN SR & LT, Rel12ntBoREND,
C(Lz)ZﬁnQ(f%e‘”“”-Clagzﬂdr (6.1.2)
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C(tz) : EEAEEROFSBEIEZIt TOKGE 2 12BT DEEOHE (Bg/m’)
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6.13  BESLM
a. JFPKEEY (BWR)., FRHEEY (PWR) KONELRETREY (RN—F 7R A )

BESFME, UTO LB THD,

@ Jk> T U A 0 KB 200mIC BT, EIERSHT L D Ul R A AL L RS
BRRIZLVEEFTICHKHT 2 Z 2T L,
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® R R 0.024m7 kg (FEHMA) KOBEEEE 0.0lmm/y &3%E L, i
RBERTE LT,
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6.1.4

a.

e A
RESRFE, LTO LB Th D,

@

@

® ©

ST U A 0 KR 200m 3BT, BEARARIT K 2 B InEh R A AL L, A A
REIZCELVMETICRET 2 2 L2 8E LT,

BAX S B> F U A 2 KB 0~100m O )P FE OREFE DS | MEPEMIZIRAME L. & DVigRE
MEBIRT 5 LICX0EIE< T2 L2 BELL,

HEER T 13m Tim =1t & RE L., BHERLZEE L,

PiE < #iE: - [TAEA-TRS-247 DIEHMEFREL (Bg/g)/(Bg/em®)) |, [HREFHMEFEEH TED &
M- FEYE N DOFEER R ] KO TICRP Pub.72 OFREARE (Sv/Bq) | 1ZHS &, < ##
BEEHTE LR,

WK IFRRARIZ L O Bt DA R R U —

fFNHEEY) (BWR)
NS (BWR) Omk# 1 U720 oA N2 Y —2K 614 1TR7T,

#6.1.4 JFNAEEY) (BWR) OEEM 1 B4 7-0 DA R h U —

[Bq/ t] [Bq]

H-3 2.42E+13 4.56E+13
C-14 1.23E+13 2.32E+13
Cl-36 1.23E+09 2.32E+09
Ca-41 8.68E+08 1.64E+09
Mn-54 5.88E+12 1.11E+13
Fe-55 1.04E+16 1.96E+16
Ni-59 6.15E+13 1.16E+14
Co-60 1.11E+16 2.09E+16
Ni-63 6.15E+15 1.16E+16
Sr-90 2.33E+10 4.40E+10
Nb-94 1.85E+12 3.48E+12
Tc-99 1.23E+11 2.32E+11
I-129 2.20E+04 4.15E+04
Cs-134 9.54E+08 1.80E+09
Cs-137 3.83E+10 7.21E+10
Eu-152 3.66E+08 6.90E+08
Eu-154 2.80E+11 5.28E+11
2 o 3.08E+09 5.80E+09

st 5.23E+16
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kK LU B E R BRI D BE AL 7y D 22 2R RN B3 5 BUEEIC DWW T (BB 3 PR, T hZeZRES.
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kO INE © ST 1.3me, FREE 1%
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b. JFHRMEEY (PWR)

JFNREEY (PWR) OiEY 1 4720 DA R MY —%2FK 6.1.51T7R7,

#6.1.5 JFNAESEY) (PWR) OBEM 1 470 DA R h U —

B4, e et e Res
[Bq/ t] (Bal

H-3 7.42E+13 1.40E+14
C-14 1.23E+13 2.32E+13
Cl-36 1.23E+09 2.32E+09
Ca-41 4.37E+09 8.24E+09
Mn-54 1.09E+14 2.06E+14
Fe-55 3.01E+16 5.67E+16
Ni-59 6.15E+13 1.16E+14
Co-60 1.85E+16 3.48E+16
Ni-63 6.15E+15 1.16E+16
Sr-90 2.77E+10 5.22E+10
Nb-94 7.29E+11 1.37E+12
Tc-99 1.86E+10 3.50E+10
I-129 6.18E+04 1.16E+05
Cs-134 3.50E+12 6.60E+12
Cs-137 1.30E+11 2.45E+11
Eu-152 9.20E+12 1.73E+13
Eu-154 3.10E+12 5.85E+12
£ a 3.08E+09 5.80E+09

At 1.04E+17

* MR LU E R BE Y O RISy D22 2R HNC B 2 @I W T G 3 RFRHE. BT hEeEE8
WAL 129 H 14 H) ) O KIREIZESX

kO INE © ST 1.3me, FREE 1%
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c. JEHEEY= 27—k (PWR)
BB 7 ) — M(PWR)DEEY 1 H4720 DA > _o b —%2% 6.1.6 (TRT,

#6.1.6 B biEYe = 7 ) — M(PWR)DEEY 1 F47-0 DA o kY —

R4, o st s
[Bq/ t] (Bal

H-3 4.70E+12 1.99E+13
C-14 2.12E+09 8.96E+09
Cl-36 1.21E+08 5.10E+08
Ca-41 3.54E+09 1.50E+10
Mn-54 1.58E+07 6.67E+07
Fe-55 5.76E+11 2.44E+12
Ni-59 6.46E+07 2.73E+08
Co-60 2.04E+11 8.64E+11
Ni-63 8.21E+09 3.47E+10
Sr-90 9.20E+06 3.89E+07
Nb-94 2.77E+06 1.17E+07
Tc-99 3.17E+03 1.34E+04
1-129 1.28E+04 5.39E+04
Cs-134 1.44E+09 6.08E+09
Cs-137 9.66E+06 4.09E+07
Eu-152 3.10E+11 1.31E+12
Eu-154 1.45E+10 6.13E+10
Eog 1.97E+05 8.35E+05

at 2.46E+13

* MR LU E R BE Y O RISy D22 2R HNC B 2 @I W T G 3 RFRHE. BT hEeEE8
WAL 129 H 14 H) ) O KIREIZESX

koK INE © ST 1.3me, FREE 77%
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d. EEEFEHEN) (N—F TR A X))
TEHRFEIEY) (N—F TV A R ) Ol 1 B4 7-0 DA o _ b —%FK6.1.7 1R 7,

#6.1.7  EERFEHEY) (N—TF TR A X)) OfgiEY 1 Lm0 DA Ry R —

R4, e s s
[Bq/ t] [Bq]
H-3 9.23E+13 1.74E+14
C-14 1.23E+13 2.32E+13
Cl-36 1.23E+09 2.32E+09
Ca-41 4.34E+09 8.19E+09
Mn-54 9.37E+15 1.77E+16
Fe-55 1.30E+17 2.45E+17
Ni-59 6.15E+13 1.16E+14
Co-60 1.85E+16 3.48E+16
Ni-63 6.15E+15 1.16E+16
Sr-90 2.77E+10 5.22E+10
Nb-94 1.85E+12 3.48E+12
Tc-99 1.23E+11 2.32E+11
I-129 4.63E+04 8.72E+04
Cs-134 2.25E+13 4.25E+13
Cs-137 1.11E+11 2.09E+11
Eu-152 3.56E+13 6.71E+13
Eu-154 4.32E+12 8.15E+12
£« 3.08E+09 5.80E+09
2} 3.09E+17

s ME LUV R (R BESEY O REHIAL 7y D 2 2RI B 2 BRI >\ T (5 3 IR . IR IR ekl

VR I2F9H 14 H) ) ORKIEBEICESEIRE LT,
kO INE © ST 1.3me, FREE 1%
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e. HIEA

BIE A DIEY 1 ST DA R P Y —2K 6.1.8 1T,

#6.1.8 WG A DEEY 1 KB 7-0 DA L _ h U —

e, Fih e i
[Bq]

H-3 3.95E+07
C-14 3.08E+11
Co-60 1.85E+13
Ni-59 4.17E+10
Ni-63 5.27E+12
Sr-90 3.95E+10
Nb-94 2.86E+09
Tc-99 2.20E+09
1-129 8.79E+05
Cs-137 1.32E+12
o~ 4.39E+09
at 2.54E+13

* MK LUV R (RBESEY) O B 7y D22 RN B 2 A RISV T (5 3 Ty . IR g2k R

SRR 124E9 H 14 A) | ORKBEICHKSX
IR - N~F 1.3ms, ImP=1t &&FE LT,

E LT,
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6.1.5  BREZECESEAMNSS

FWE AW LTk 3 i L T2 358 2 A8E L CTYT - 12 AR OIE < SR BRI B O BRI A 722 B
KAE & Z DB OUFLE TG TR FE A2 A5 HE = L (KPR U7, 2 OWRPE SRR RS 1T, ErEL it Tk
72 0-100m KIEDFHMETIH 5, BYE 2 0N U 7 s St 2 BB BR TS SIx, LT LB
nThs,

a. JFREEY (BWR)

FFRREEY) (BWR) ORMEFEHR %3 6.1.9 (ZR~7,

#6.1.9  BREGESHERE R (FAMEY (BWR))
KRR, SRCe! Jis St RE B Jift = WL | T < =
(y) [Bq] [Bq/day] Bg/m3 mSv/y
H-3 1.23E+01 4.56E+13 5.65E+07 6.95E-04 1.19E-12
C-14 5.73E+03 2.32E+13 2.88E+07 3.59E-04 3.65E-07
Cl1-36 3.01E+05 2.32E+09 2.88E+03 3.59E-08 1.58E-16
Ca-41 1.40E+05 1.64E+09 2.03E+03 2.53E-08 1.16E-15
Mn-54 8.55E-01 1.11E+13 1.37E+07 1.51E-04 1.64E-08
Fe-55 2.70E+00 1.96E+16 2.43E+10 2.86E-01 8.27E-05
Ni-59 7.50E+04 1.16E+14 1.44E+08 1.80E-03 1.32E-08
Co-60 5.27E+00 2.09E+16 2.59E+10 3.13E-01 2.72E-04
Ni-63 9.60E+01 1.16E+16 1.44E+10 1.79E-01 3.14E-06
Sr-90 2.91E+01 4.40E+10 5.45E+04 6.76E-07 4.28E-12
Nb-94 2.03E+04 3.48E+12 431E+06 5.39E-05 4.88E-09
Tc-99 2.13E+05 2.32E+11 2.88E+05 3.59E-06 5.54E-11
1-129 1.57E+07 4.15E+04 5.15E-02 6.43E-13 1.09E-15
Cs-134 2.06E+00 1.80E+09 2.23E+03 2.59E-08 4.06E-12
Cs-137 3.00E+01 7.21E+10 8.94E+04 1.11E-06 1.19E-10
Eu-152 1.33E+01 6.90E+08 8.55E+02 1.05E-08 1.72E-12
Eu-154 8.80E+00 5.28E+11 6.54E+05 7.99E-06 1.87E-09
£ a
(Pu-239 L | 2.41E+04 5.80E+09 7.19E+03 8.98E-08 1.21E-09
RE LT, )
BEHEY 1 KM Y) 4E-04
B at (Y 20 KA R LB 1 72 0) 7E-03
¥ AR TR, TREARIC L2 TR MR L B8 RO [AF ¥y _U s

WZX DR #BEL TR,
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b. FAEEY (PWR)
JFNAEEY) (PWR) ORMliFE R %23 6.1.10 (2R~ 7,

#6.1.10  BRELZEGTHMIAAR (FAMEEY (PWR))
e S T RE & R WEPIRE | g BE
(y) [Bq] [Bq/day] Bg/m3 mSv/y
H-3 1.23E+01 1.40E+14 1.73E+08 2.13E-03 3.64E-12
C-14 5.73E+03 2.32E+13 2.88E+07 3.59E-04 3.65E-07
Cl-36 3.01E+05 2.32E+09 2.88E+03 3.59E-08 1.58E-16
Ca-41 1.40E+05 8.24E+09 1.02E+04 1.27E-07 5.83E-15
Mn-54 8.55E-01 2.06E+14 2.55E+08 2.80E-03 3.05E-07
Fe-55 2.70E+00 5.67E+16 7.03E+10 8.28E-01 2.39E-04
Ni-59 7.50E+04 1.16E+14 1.44E+08 1.80E-03 1.32E-08
Co-60 5.27E+00 3.48E+16 431E+10 5.20E-01 4.52E-04
Ni-63 9.60E+01 1.16E+16 1.44E+10 1.79E-01 3.14E-06
Sr-90 2.91E+01 5.22E+10 6.47E+04 8.02E-07 5.08E-12
Nb-94 2.03E+04 1.37E+12 1.70E+06 2.13E-05 1.93E-09
Tc-99 2.13E+05 3.50E+10 4 34E+04 5.42E-07 8.36E-12
I-129 1.57E+07 1.16E+05 1.44E-01 1.80E-12 3.05E-15
Cs-134 2.06E+00 6.60E+12 8.18E+06 9.52E-05 1.49E-08
Cs-137 3.00E+01 2.45E+11 3.04E+05 3.77E-06 4.04E-10
Eu-152 1.33E+01 1.73E+13 2.15E+07 2.64E-04 4.32E-08
Eu-154 8.80E+00 5.85E+12 7.25E+06 8.85E-05 2.07E-08
A
(Pu-239 & 2.41E+04 5.80E+09 7.19E+03 8.98E-08 1.21E-09
RE LT, )
AFtEaEY 132 7-0) TE-04
A RT(HREY) 20 H 2 FEEL U 72 E i 1 £2%47-0) 1E-02
XORFH TR, THRERRIC L 280 7). NERIC K 29680 RO TAF RO

IZX DR #BE L TR,
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c. JEHEEY= 27—k (PWR)
Bt i a 7 U — b~ (PWR) OFlifEEE2E 6.1.11 1277,

F6.1.11  BREEZESHmAS R (B bisgk= 27— K (PWR))
A4, SR T RE B Jig =R W e PIE < B E
(y) [Bq] [Bg/day] Bg/m3 mSv/y
H-3 1.23E+01 1.99E+13 1.99E+13 2.51E+01 4.29E-08
C-14 5.73E+03 8.96E+09 8.96E+09 1.13E-02 1.15E-05
Cl-36 3.01E+05 5.10E+08 5.10E+08 6.44E-04 2.84E-12
Ca-41 1.40E+05 1.50E+10 1.50E+10 1.89E-02 8.66E-10
Mn-54 8.55E-01 6.67E+07 6.67E+07 8.40E-05 9.15E-09
Fe-55 2.70E+00 2.44E+12 2.44E+12 3.08E+00 8.89E-04
Ni-59 7.50E+04 2.73E+08 2.73E+08 3.45E-04 2.54E-09
Co-60 5.27E+00 8.64E+11 8.64E+11 1.09E+00 9.48E-04
Ni-63 9.60E+01 3.47E+10 3.47E+10 4.39E-02 7.69E-07
Sr-90 2.91E+01 3.89E+07 3.89E+07 4.92E-05 3.11E-10
Nb-94 2.03E+04 1.17E+07 1.17E+07 1.48E-05 1.34E-09
Tc-99 2.13E+05 1.34E+04 1.34E+04 1.70E-08 2.61E-13
1-129 1.57E+07 5.39E+04 5.39E+04 6.81E-08 1.15E-10
Cs-134 2.06E+00 6.08E+09 6.08E+09 7.67E-03 1.20E-06
Cs-137 3.00E+01 4.09E+07 4.09E+07 5.16E-05 5.54E-09
Eu-152 1.33E+01 1.31E+12 1.31E+12 1.66E+00 2.71E-04
Eu-154 8.80E+00 6.13E+10 6.13E+10 7.75E-02 1.81E-05
£«
(Pu-239 & 2.41E+04 8.35E+05 8.35E+05 1.06E-06 1.42E-08
BRE LT )
2E-03
(Wi fis )
ARtEEEY 1 H27-0) 5%
6E-06
(10 4£CTAR)
4E-02
(B H)
B R EEY) 20 H A FEH U 72 E ioin 1 £%47-0) P
1E-04
(10 FECT2IR)

¥ ERNBERICRMT I L ERE LR TH D,
MEE R L DN TR, WERICE D680 KO [RF vy Y
2L DU BB L Ty,

KRR TIE,
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d. EEEFEHEN) (N—F TR A X))
EIREIEY) (N—F TR A X)) Ok R 22 6.1.12 1277,

#*6.1.12 BREEFCEGHIAS R GEIEFEIEY (N—F TR A X))
R, SR T RE & =R e e BIX < MR &
(y) [Bq] [Bq/day] Bg/m3 mSv/y

H-3 1.23E+01 1.74E+14 2.16E+08 2.65E-03 4.53E-12
C-14 5.73E+03 2.32E+13 2.88E+07 3.59E-04 3.65E-07
Cl-36 3.01E+05 2.32E+09 2.88E+03 3.59E-08 1.58E-16
Ca-41 1.40E+05 8.19E+09 1.01E+04 1.27E-07 5.80E-15
Mn-54 8.55E-01 1.77E+16 2.19E+10 2.41E-01 2.62E-05
Fe-55 2.70E+00 2.45E+17 3.03E+11 3.57E+00 1.03E-03
Ni-59 7.50E+04 1.16E+14 1.44E+08 1.80E-03 1.32E-08
Co-60 5.27E+00 3.48E+16 4.31E+10 5.20E-01 4.52E-04
Ni-63 9.60E+01 1.16E+16 1.44E+10 1.79E-01 3.14E-06
Sr-90 2.91E+01 5.22E+10 6.47E+04 8.02E-07 5.08E-12
Nb-94 2.03E+04 3.48E+12 4.31E+06 5.39E-05 4.88E-09
Tc-99 2.13E+05 2.32E+11 2.88E+05 3.59E-06 5.54E-11
I-129 1.57E+07 8.72E+04 1.08E-01 1.35E-12 2.29E-15
Cs-134 2.06E+00 4.25E+13 5.26E+07 6.12E-04 9.59E-08
Cs-137 3.00E+01 2.09E+11 2.59E+05 3.22E-06 3.45E-10
Eu-152 1.33E+01 6.71E+13 8.32E+07 1.02E-03 1.67E-07
Eu-154 8.80E+00 8.15E+12 1.01E+07 1.23E-04 2.88E-08
£«

(Pu-239 & 2.41E+04 5.80E+09 7.19E+03 8.98E-08 1.21E-09

RE LT, )

ArtmEy 134 7-0) 2E-03
AEtEY) 20 A2 R U 72 iE o 1 8£247-0) 3E-02
XORFH TR, THRERRIC L 280 7). NERIC K 29680 RO TAF RO

IZX DR #BE L TR,
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e. HIEA

TR A OFHMERE S %2 3 6.1.13 IZR T,

#6.1.13 BRI Y

oz

I

I3

FEAAS B (IR A)

4 IR e AR WErEIRE | XM E
(y) [Bq] [Bq/day] Bg/m3 mSv/y
H-3 1.23E+01 3.95E+07 3.95E+07 1.25E-06 2.14E-15
C-14 5.73E+03 3.08E+11 3.08E+11 9.79E-03 9.95E-06
Co-60 5.27E+00 1.85E+13 1.85E+13 5.80E-01 5.04E-04
Ni-59 7.50E+04 4.17E+10 4.17E+10 1.33E-03 9.78E-09
Ni-63 9.60E-+01 5.27E+12 5.27E+12 1.68E-01 2.94E-06
Sr-90 2.91E+01 3.95E+10 3.95E+10 1.26E-03 7.96E-09
Nb-94 2.03E+04 2.86E+09 2.86E+09 9.09E-05 8.24E-09
Tc-99 2.13E+05 2.20E+09 2.20E+09 6.99E-05 1.08E-09
1-129 1.57E+07 8.79E+05 8.79E+05 2.80E-08 4.74E-11
Cs-137 3.00E+01 1.32E+12 1.32E+12 4.19E-02 4.49E-06
£«
(Pu-239 & 2.41E+04 4.39E+09 4.39E+09 1.21E-04 1.64E-06
RE LT, )
AFtaEY 1 H27-0) 5E-04
A RT(HREY) 20 H 2 FEEL U 72 Eiin 1 £%47-0) 1E-02

X OREDRRHIEMT 5 Z EABE LM R TH D,

X ARRHE T,

MR L DN TR, RIS L 280 KO TRy R 7

IZX DR #BE L TURL,
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6.1.6  FEah

R AF R - )5 FE AT O B o 22U E, NS (BWR), JFNMEEY (P
WR), WHbiFg=> 27V — bk (PWR), EEHEFEY (N—FT 7KL X)) KOEIEATHY .
KT 200m T 31T DUFERFER B EHICIH VT, W om@Ey 1 BT LT, EAKRIIHE
1%, ICRP B2 & B ARMIE S OFBEIRE (1 mSv/A4E) 2 T4 FEIS Z LR hot-, 721
Y7 ) A 20 LA ELT D & LIZBE . T OERICH L TEHMliZ 1T » T b R R I bis % =
Y7 U— bk (BRI OHA) O 4E-2mSvAETH O | B AL < FREIX, ICRP #1512 L B AR
< DOFZHHREIRE (1 mSv/A4F) 2+ TS, 723, AFHliiL, THEREICL D) THE) . T
WA R DPEH ) KON TAF v XN LD BB L T ianWZ &5, BEFO R ET L X
D BIRSFHRIORETH 5,

<SR >
()  WMEIENHE ARSI S, TR oW Bk 231 2 ZeMEFHmIc B 3 2 AL Rk 13
FEREHREE) |

(2)  WMENENESFRBIZETT, BRI O % Ak EEIC B 3 2 A2 (s itk iglz
E oL HHITHEE SN D ERMIEOFHHIZOWT) £0 2 KHUNPEBEIEY O i Rs O 2 257
fifil, PRk 63 45 2 H

(3)  BEFEANIT. TEEHE 5 36 1 2 Wik i Ry o0 BR IR SR I B 2 34 ) . RN 59 R

(4) TAEA Technical Reposts Series No.247, “Sediment K and concentration factors for radionuclides in the
marine environment”, IJAEA-TRS-247,1985

(5) ICRP, “Age-dependent Doses to Members of the Public from Intake of Radionuclides: Part 5
Compilation of Ingestion and Inhalation Dose Coefficients”, ICRP Pub.72, 1996

(6) HrhzeZBEs., MRVAVBEVERE KB O Rl 7y o 22BN B 2 R EIZ S0
T B3 PiEs) 1. PR 12429 A 14 H

(1) BEeEhEwam,. MEEREFEAM ], uEkiatt

8 R, MEEEZOT A U FHICBIT DIRFH, ATV ABK OV v A DO AR
AERROVERIHEEOFAM . 1 7 L iEEIE No.15, 2002.6
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6.2 FRIRBEIEW S S RE O BREE BTN (T A A D FLE L)
62.1 I HIT

L 1 BEEYONGEIRL, BAEOL Z A LemARN Y RIZI TR SN TN D, Pk 1 6 FEHE
FICFLH ST TR BEZEM M5 S i Rs O BREE S ESN | CRMEREIT— W A4F) O TL 1 FEEY
(ZRZ U T DRI GBI, BURMEIG R F M, HEHEIG YA T v VAR OERER Ch v | BiE DIk
Im 2y R, BT 3.6m AU ARM TR SN T\, ko T, LemARILY IR L HEREER
BTG 2 Sk L 7=,

B, TRk 16 RS EOFL R RFEIED D 5 b THERY OEHEIER = v 7 ) — b ROFER
RGBT, MR L 2 BEFEW 72 O T R4 BT 2 a0 T IX 72 7o O BRI A4 FEhE L TN/
v,

6.2.2  BRETFETHE A
BREEESI TRIE, T6.1.2 BREEEGHM T4 OHGRMRT T /L CEL 16 4RFEH A E O Ry R BT
(AW OERBERERME & [ U FiE) 2HW5,

&

623 ERESLM
a.  JREHEIEYL IR SR

RESMEZ, LTO LB THD,

O HHF U A K 200mIZI T, BERERIC K D HHmSI s R 2 | L, S
RRICLVEETIRHT 2 2 E2HE L,

@ YIS FHHS T U A 0 KR 0~100m O R HEFE ORFEN, HEFEMICIENGE L. £ O
FEMZABEIT 5 Z LI 0 IE< T2 2 L 2 BE LT,

@ Hothes  IUHWE % 1.89%t (=22m° X 11% X 7.8 t/m’) &FHRE L. HUHRERAE T
L7,

@ JEAEEE - TMEHRE AN ISR S TV B REMOME AEEIC K-S X 0.1mm/y
ERE LT,

® B LA 0.024m kg (FHEET) KOWREE 0.1mmly & FE L, Bt
EHEE LT,

® #IE< MR TTAEA-TRS-247 O#EHiRE (Bg/g)/(Bg/em?)) |, [HREFHETEECE 0
ST AERE N DOFERE ] KO [ICRP Pub.72 DFREAREL (Sv/Bq) ) ICHESE, <
MEEHETE LT,

#6.2.1  FURIG YL RSB O T H R
PEFERIINE (t) W mRE (m/kg) J& B (mm/y) W (ly)
1.89 0.024 0.1 4.53E-03
* L SRR R AR, TMEHREIEAM) . hgEkR T

b, HEHMEIBEGAT L A
WEFRMEIX, U T LB ThD,
O M T U A 0 KR 200mIZ BT, BE A g1 K D B s sh 5 2 AR U, R
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REICEVWEERICHENT 2 Z &2 BE L,

BT ST U A - KR 0~100m O LR EE ORAEA, MW L., Ot
FEMHBET 2 Z LI RV HIE< T2 L2 ME LT,

SRR - I E B A 1.89t (=2.2m° X 11% X 7.8 t/m’) L #RE L. MHHERELZHE
L7z,

JEEEE - SO OMFRICLY . 2T 0 L ASHOBEAEEE L, REMD 105D 1 T
HDHEWREL, MEBREFZAM CRBESN TV I REFMOBRIEL ICKESX,
0.0lmm/y &3%E L7z,

iR ¢ R 0.024m’ kg (FEHHA) KO EEE 0.0lmm/y &3%E L, M
BERELE,

BT < - [TAEA-TRS-247 DOEAEIRE (Bq/g)/(Bg/em?)) |, TR EFHEHEEF T
ST AEHE NOFERE ] KT TICRP Pub.72 O EARE (Sv/Bq) | (ZHES&  #E<
MEAERETE LT,

# 622 HIHMEIEY AT L ZABOER R

PEFEARIHR (t) MR A (mP/kg) JEEE A (mm/y) BwHE (y)

1.89 0.024 0.01 4.53E-04

R R R, MEEREEAM ) AERatt KOOSR, KBRS DT v
V&R DRFEH, AT VAR RNV a A 05O H ARAEE R OERIEE DL

il

. YA 7 VEEREEE No.15, 2002.6

REFRMFIZ, LFTO LB TH D,

@ ®

gt T U A KR 200mIZ 3BV T, A AR IS K D SNl gh B A AR L B AR
REICEVBEFICHRNT S Z L2 8E L,
BIEL TS T U A KIZE 0~100m O ORFEN . VEIEW IZIERGE L. Z OUF
FEMHBIRT 52 LI LV IE< T2 2 L2 ME LT,
TSTRE R I B 2.8t (= 22m° X 70% X 1.8 tm®) L &RE L. MUHERZHE
L7,
R © 720 H ORHEBRICEBIT 5 C-14 OIRHENSEM OB REZRE LT,
BT <At : TTABA-TRS-247 ORAERE (Ba/g)(Ba/em®)) |, TRREERFAIFE Tt
ST AR NOFERE ] KT TICRP Pub.72 OFE AR (Sv/Bq) | (2H3& <
MEEHEE LT,

# 623 EEOEHFE

SR (day) I H=* (Arel/Aova) wHE (fy)

720 0.0001 5.07E-05

*H#1 : R. Takahashi, et. Al., “Investigation of morphology and impurity of nucleargrade graphite,

and leaching mechanism of Carbon-14"

- 66 -



6.2.4 HEREIT (FRIF) RAKIZE S @O A X kY —
Lem AR IREIZHONT, W-FIE 1.3mX 1.3mX 1.3m. BmNARIT 22m2 e L, BEEYO R T
AUERITRTE] O FEAR R (2 VN 7= 25 & 95,

* 6.2.4 HUBHEITICI T DWEY | HY 720 DR KR EERE (FEETH)

A& SR RLRES b5 Y 8 g0
fR SR 25 L A e
RPN (m’) 2.2 2.2 22
BEFEW) TR (%) 11 11 70
BEFEY) L T (t/m°) 7.8 7.8 1.8
BEFED I (1) 1.89 1.89 2.8
e R BE &#(Bq) 2 48E+15 8.86E+14 1.62E+12

a. MG R A
B EIH YR BN OHEY | 4720 DA v _ N —%F 6.2.5 277,

# 625 HEHMELIGYRFBHOEEY 1 470 DA o _ h Y —

KAEA FEREARRK FRE R
[Bq]

H-3 2.26E-03 5.59E+12
C-14 2.79E-04 6.90E+11
Cl-36 6.90E-06 1.71E+10
Ca-41 7.70E-10 1.91E+06
Mn-54 9.82E-07 2.43E+09
Fe-55 7.96E-01 1.97E+15
Ni-59 2.39E-04 5.92E+11
Co-60 1.73E-01 427E+14
Ni-63 2.79E-02 6.90E+13
Sr-90 8.10E-08 2.00E+08
Nb-94 2.26E-08 5.59E+07
Tc-99 7.30E-08 1.81E+08
I-129 4.51E-14 1.12E+02
Cs-134 5.31E-07 1.31E+09
Cs-137 9.56E-08 2.37E+08
Eu-152 3.85E-04 9.53E+11
Eu-154 4.91E-05 1.22E+11
2 o 1.73E-08 4.27E+07
at 1.00E+00 2.48E+15

* M ARJET- 38 THRHESEERT IR R A |
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b.  BEHEIBEYAT > L A
HHAVIBYe AT o L A OEEY) 1 F4 7= DA X F U —%2F£ 62.6 (7T,

#6.2.6 LB AT o L A OMEY | 470 DA Ry b —

A4 REAEAL AL U RE
[Bq]
H-3 5.72E-04 5.07E+11
C-14 2.92E-03 2.59E+12
Cl-36 4.44E-06 3.93E+09
Ca-41 8.88E-09 7.87E+06
Mn-54 1.52E-07 1.35E+08
Fe-55 1.29E-01 1.14E+14
Ni-59 3.27E-03 2.90E+12
Co-60 4.79E-01 4.25E+14
Ni-63 3.86E-01 3.42E+14
Sr-90 1.99E-08 1.76E+07
Nb-94 8.18E-06 7.25E+09
Tc-99 6.66E-08 5.90E+07
I-129 3.15E-14 2.80E+01
Cs-134 3.50E-07 3.11E+08
Cs-137 4.56E-08 4.04E+07
Eu-152 1.75E-04 1.55E+11
Eu-154 2.10E-05 1.86E+10
o 1.75E-08 1.55E+07
i 1.00E+00 8.86E+14

* il AR OE TR P AR )
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c. H&h
HENOHED 1 F47-0 DA v _ MU —%FE 62.7 1277,

#6.2.7 HENOED 1 470 DA v _y R —

A4 REFEARL AL U RE
[Bq]
H-3 1.78E-01 2.89E+11
C-14 4.79E-01 7.77E+11
Cl-36 2.43E-03 3.94E+09
Ca-41 8.20E-04 1.33E+09
Mn-54 2.94E-07 4.78E+05
Fe-55 5.47E-02 8.88E+10
Ni-59 1.09E-03 1.78E+09
Co-60 1.13E-01 1.83E+11
Ni-63 1.71E-01 2.78E+11
Sr-90 4.44E-05 7.22E+07
Nb-94 2.43E-06 3.94E+06
Tc-99 7.52E-08 1.22E+05
I-129 7.86E-11 1.28E+02
Cs-134 1.44E-05 2.33E+07
Cs-137 1.37E-04 2.22E+08
Eu-152 2.91E-07 4.72E+05
Eu-154 8.20E-04 1.33E+09
o 3.11E-05 5.05E+07
i 1.00E+00 1.62E+12

* L BRI TR ERT R A |
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6.2.5  BREZECESSEAMNSS B
BB 2 L= 8 DR LT 358 2488 L TT » T2 AR OHIE < S B R TAmRS 5 o0 i R A B Rk
filfl & Z OB OUFLEPAGTRBLFE 2 5 HE = L KPR LT, 2 OUBPE RS RS 13, BRI B R Tk 7z
0—100m/KIEDFEHMETH D, SWE 2 I L 7=l x4 2 BRBE RS 1L, LT LRy
Tho,
a. MBI
TR T5 G bR 6 8 0D Br B8 5 BER AT A SR A 3R 6.2.8 IR T,

% 62.8 IRETEGVARKS R CHCRLs ek S )

B, AR S Gt hE Jile == WEERIREE | B < B
(y) [Bq] [Bg/day] Bg/m’ mSv/y
H-3 1.23E+01 5.59E+12 3.16E+07 3.88E-04 6.63E-13
C-14 5.73E+03 6.90E+11 3.90E+06 4.87E-05 4.95E-08
Cl-36 3.01E+05 1.71E+10 9.66E+04 1.21E-06 5.32E-15
Ca-41 1.40E+05 1.91E+06 1.08E+01 1.35E-10 6.16E-18
Mn-54 8.55E-01 2.43E+09 1.38E+04 1.51E-07 1.65E-11
Fe-55 2.70E+00 1.97E+15 1.12E+10 1.31E-01 3.80E-05
Ni-59 7.50E+04 5.92E+11 3.35E+06 4.18E-05 3.07E-10
Co-60 5.27E+00 4.27E+14 2.42E+09 2.92E-02 2.53E-05
Ni-63 9.60E+01 6.90E+13 3.90E+08 4.86E-03 8.52E-08
Sr-90 2.91E+01 2.00E+08 1.13E+03 1.41E-08 8.90E-14
Nb-94 2.03E+04 5.59E+07 3.16E+02 3.94E-09 3.57E-13
Tc-99 2.13E+05 1.81E+08 1.02E+03 1.28E-08 1.97E-13
1-129 1.57E+07 1.12E+02 6.32E-04 7.89E-15 1.34E-17
Cs-134 2.06E+00 1.31E+09 7.43E+03 8.65E-08 1.36E-11
Cs-137 3.00E+01 2.37E+08 1.34E+03 1.66E-08 1.78E-12
Eu-152 1.33E+01 9.53E+11 5.39E+06 6.63E-05 1.08E-08
Eu-154 8.80E-+00 1.22E+11 6.88E+05 8.40E-06 1.96E-09
£«
(Pu-239 & | 2.41E+04 4.27E+07 2.42E+02 3.02E-09 4.07E-11
RELT,)
L)) 6E-05
A atEEY) 20 A2 FEH U 72 i@ 1 E247-0) 1E-03

X ORI, TRERGRICL DY TR R EDIE8 KO TAF vy RV 7
WL AU 2L T,
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b, BHHMEIGEEA T > L A

HSHEIE YA T o L A O BREER BTN R 2 % 6.2.9 17T,

=

62,9 EREIFESHEAER (EHBIEYRA T L A §H)

i AR e Jig =g WERE | X RE
(y) [Bq] [Bg/day] Bg/m’ mSv/y
H-3 1.23E+01 5.07E+11 2.87E+05 3.52E-06 6.02E-15
C-14 5.73E+03 2.59E+12 1.46E+06 1.83E-05 1.86E-08
C1-36 3.01E+05 3.93E+09 2.22E+03 2.78E-08 1.23E-16
Ca-41 1.40E+05 7.87E+06 4.45E+00 5.56E-11 2.54E-18
Mn-54 8.55E-01 1.35E+08 7.61E+01 8.37E-10 9.11E-14
Fe-55 2.70E+00 1.14E+14 6.44E+07 7.59E-04 2.19E-07
Ni-59 7.50E+04 2.90E+12 1.64E+06 2.05E-05 1.51E-10
Co-60 5.27E+00 4.25E+14 2.40E+08 2.90E-03 2.52E-06
Ni-63 9.60E+01 3.42E+14 1.93E+08 2.41E-03 4.22E-08
Sr-90 2.91E+01 1.76E+07 9.95E+00 1.23E-10 7.82E-16
Nb-94 2.03E+04 7.25E+09 4.10E+03 5.12E-08 4.64E-12
Tc-99 2.13E+05 5.90E+07 3.34E+01 4.17E-10 6.42E-15
1-129 1.57E+07 2.80E+01 1.58E-05 1.97E-16 3.34E-19
Cs-134 2.06E+00 3.11E+08 1.76E+02 2.04E-09 3.20E-13
Cs-137 3.00E+01 4.04E+07 2.28E+01 2.83E-10 3.04E-14
Eu-152 1.33E+01 1.55E+11 8.78E+04 1.08E-06 1.77E-10
Eu-154 8.80E+00 1.86E+10 1.05E+04 1.29E-07 3.01E-11
£«
(Pu-239 & 2.41E+04 1.55E+07 8.78E+00 1.10E-10 1.48E-12
RE LT, )
ARtEEY 1 34 7-0) 3E-06
A atEY) 20 FE 2 FEH U 72 iEin 1 £247-0) 6E-05
XORFH TR, THRERRIC L 280 7). NERIC K 29680 RO TAF RO

WX B BB LTy,
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=

Rl R &2 K 6.2.10 IR T,

\

#6.2.10 BRESETHRS R GREA

o PR e & R WERIRE | g <E
(y) [Bq] [Bq/day] Bg/m’ mSvly
H-3 1.23E+01 2.89E+11 4.01E+04 4.93E-07 8.42E-16
C-14 5.73E+03 7.77E+11 1.08E+05 1.35E-06 1.37E-09
Cl-36 3.01E+05 3.94E+09 5.48E+02 6.84E-09 3.02E-17
Ca-41 1.40E+05 1.33E+09 1.85E+02 2.31E-09 1.06E-16
Mn-54 8.55E-01 4.78E+05 6.63E-02 7.29E-13 7.94E-17
Fe-55 2.70E+00 8.88E+10 1.23E+04 1.45E-07 4.20E-11
Ni-59 7.50E+04 1.78E+09 2.47E+02 3.08E-09 2.27E-14
Co-60 5.27E+00 1.83E+11 2.54E+04 3.07E-07 2.67E-10
Ni-63 9.60E+01 2.78E+11 3.86E+04 4.80E-07 8.42E-12
Sr-90 2.91E+01 7.22E+07 1.00E+01 1.24E-10 7.88E-16
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2) JEAE7RBE R PR 2 TR o oS ORRE
3) JHAE U CI BRI BEIEYEWM O AW Y% & 70 D X 5 Ze Ttk E %

[E15t:3
4) W@k T D ZEHE & R BTN BEIEY) TERRAN S A HE T D BB O [E A OB IERITELE
U 7= fiiA Tt i

NS DOFEEE LR T D 72D, EHURRO KR E &I S 72 - TiE, 8.2.1 OFEA LIS
PR OFIA 2 R BT R A FESEYRERA O E/: & L THREHT RETH A9,

* IMO, SOLAS ® ISM CODE (International Management Code for the Safe Operation of Ships
and for Pollution Prevention) (Z%5-5 < International Safety Management System O F8qIEHUS

I E TR BETEY S EWS OEMEFRIT, T SMICESWTHERR L. [RHEMC A O IE % X
%Ltﬁ%ﬁ@ﬁ%ﬁ%&%bt%@kﬁéoBMamE@wgmowfﬁ\ﬁﬂS%ﬁ%o

[I1SM FRAEHUS & Btk & 3 2 H i ]

O  NHHEEZEEIC L D EMUE B Ci, SENAR S OEME L Y 2 T A OHEEENR
HEINTWD, —F, Wikl Y72 D000 2 & OB O > A T LRESLH MR
D LT T, T72b b it U CGENMHSEICT 54
R S m A 72 e A @ﬁ&@ﬁ@ﬁﬁ%ﬁﬁofﬁé@?%éo
I S MEERETIIE 2 Oy Z & AT EHTAR A NS G A X TV AT MENL
DHEREND L 21272 o> TRV | RO D FEERITIG U RB N e S d,

@ IMO,/ISM CODE & U CEHEEMIMFCIE T T D MICIT L RRAEO B & GRifIHY
WCRRRERUVS D RBAT T TR Y M B 1SO 9000 fERGES Y — X2k 5
HDL LTl STV 5, FEEFTRIRFEIEMIEMANC OV T, £ OEMBIRE
NEERFE AT LE L TEISHLLDERS>TND I EDEMITERD,
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8.3 BAHFxHE CTHEE T N&FH

TP E 2 e LT DR OB AR O ISIZ oW T, EEYEEERE IMO) 23, Bty
B AT A E CORBRFEE 2 T O L T, FHIHA TR 7dD A K714
ELTHRYELEDTELDORH D, ZDOHA KT A4 0%, TINF 22— RIZHE S WE % ST 2 o
T2 OO EBRARFHERED =D DA T4 2] & LT 1997 IR EN -0 TH D (&
BE4), SERBEERE. 7V b =0 A XEE L OVBEIEY) A TR T D RN O S K O O B
ZEWTINF 2— RiE, SOLAS F£MICHES< b0 E LT, & 18[H IMO #% (1993411 A) T
BIRENIZHAITHY . EFEHA R4 0%, ZOHANHHBTHEETA R4 Th D,

—J7 . BOEOW LERyinE A BT 5 [fERATERE X ORTREHR Tk, 2 E T,
fEl % kT 5T X TOMANC DN T [EREBERERE ] 2z 52 & & L TRARKRD
GO Y 7 B ORIH &2 FE i L CRTZ, 2D SOLAS RIS EASWZERE D A KT
A > EENHFANCER Y ANLDIZEE LT, #iicic, IREMRBEEETIIE) & L THREEDE
o & 2 O T2 BT 2 MR IS < 2 T DRJBMT oD 2 & bleolz, (CFRk 12 4 11 A
28 HIEHE T 38 75)

ZOHAISOEICEE LT, A ERTEEMICZIX S S DK L VR R BEIE) OB E A TE
T LHMMINZONT S BAIMERNZZNZ N OMM O TERDERIEHRE] & L ORkREeZIT o~
=27 VORNEDORE L EITV, ERREED A R 74 AR LIZNED [ERBRAHEET
Sl & L CHTTZICEHOAREZ =T T, 2 aE ST b & X0 BREE 2 2 (1) TRER
Wi 2 T\ 5,

Thbb, BAFHIHT A L W OBENS X, WREVZRE TS VW 8, Bl
EWEEET DM O5E & FEROMFA TRAERFIH A TWD &V 5,

F7o. EEREF 8B JAEA) (X, 2002 4, Wk F i COBRBREINICE L CTRUET & =H
H, ZOMOBERIE A THURYEYE % 11 © ik Fi o B ake LGBk E & %) (TS-G-1.2)
LT ELEDHTNS,

29 LB ARIL S B AN S, Mk L CRARSSHEZRKE L, Jliae EiEd 5 2
EIZR D EIMEEMER L, MBS TRBELTWW ZERVNETH D,

¥ R 1712 A 1 BREAT OJRFHRERSNESIEIZ KV | IAEA @ INFCIRC/225/Rev.4 (2%}
JST D KO EMENERE O 2 S (BB EIC LY PR 18 4 6 A 1 B LR OHEE
WZHEASND), ZOHRT, Pt Ghs EE M E Ok 2 3817 2 B ARt s F T BN L E H RIS
FREE A ET 5 0E (BWE#ERE L L CEH SN EER) 1Y T 5,

JR AR AR BESE 1 I B e S BRI IS Y LW E B X DD D, £ DOklc i)
2 B AN SN L, B R R DB 5238 1 D BRI e I & A S B D AT HE
PHERH Y . EOEHRITITEE L iz 57220,
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8.4 ZOMBEFTNEHFE (FfMfHRAELS)

8.4.1 FEMHRAECEHAILE 111 %)

F PR E 2 AN CEE L KL O & T 55613, Bl iEZ oM FIc oW T, ffEh s %
E3 2 M5 IR R OUT B SRR O 2 2 ) 2 e 59, XK T £ CERmENR
TREZ NI 2 TR 2T UE R 57w,

8.42  JIEFEHI A

5 BB EREOHEFEICL Y . YL BIREREOF T 5 WS HUR TEW B % & E e S O
A3 ANPET D BT BRI E % 520 U CRRNIC U E SR I L AU % e\ 2 & &8 =%
PR AT OISRV O T CHER L, T OMAMBIORIT LI EEAEORI 2R b 2 wEE
HLH 5,

8.43 [PhSHEES

FERANEE 45 S LHUE, Aefin CERE 3 2 U EY E ORI IG U 72 B S8 QNS R o &
B O ENR D= OHEEIREDOHE)VZH#H UL L Lo TD, ZTNLEIREDHEICH
L., REMNRBEIETSEL L OREL TRANICHA B 2EBRETH L, BEHRERRICD
WTH ZOFBIEICBOTHEHRE O, it FI2B I 2 REAROMEEO T THE L TE
SWHENRH D,

8.4.4 AP K O IRF(H

ek, Teo/NIEBE, BRSO R T BRI W T, BERTESE ASRICB W T T (a2 &k
DL 2SR VWEROHLHEEROT, HENSL BOHE CoMIZ, REICHET D
AT ICAB LTI bR EOBENRD -2, BUTHANE CIXEARELSEHIRE T
BO ., KEAEEOHIRN /2L 7207, BUTTOAHBEIZE L ToMIRE LTk, HHEELIC THL
RBEATOEDDEZAICLY  RICETHZRTUUI ROV, EHY | EWE~OBHNZH
ShiuE, RHEAHEITATRETH D,

— . I OWTIL, W BRLIT B R EE ((RRLE 49 5, FRR17THE10 A 11 H) HE
W FEHARAA DI IAG AT IR & & OSBRI a7 7] D FEHEIZ DWW T IZIRD X ITBES TV D,
BIAK 1 ORI E % SR & 3 8.1 1R T,

H2 LR T AT

1 SRR A2 AR D — RAOTEEF IO W T

(2) H\ERIL, R EZF T 55813, RICE T SHEZH#H LD LT,

~ fIRAFAREEEZ DBEOMKR LRI T 556, KEEO 56, Bk 1 O
WSS 1 RO E S (B RIEWE) R ORAERCT 256 ORIk 1| OFRIE 2 fo
S E S (LUT TR RIEMESE ] £\ 9 ,) ORIEMTOI D56 T OMFFHICLERH
5 EBOLGEEE. HOUOME, MRFEEKOMMBELEE & Fillc g (e 2880
BEHZEIZOW T, B4 2) L, FAlE LTERBHEEEZIT O, £, LEIDSUHE
EEE, B HUE LT bEDEET O,
BB UEKEF IR EEDOWMEPTONL5E1E. R (3) ITHIT 524
AL 9 5 L oRET 5,
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IZ0Th D,

Z 2T, R BT A AR B
AHAEIT, ROLHIITHESNLTWVWD,

FTo, MRICY oo THESTREL

(3) ZHaku
1 EH#RMEYES
(1) JFHIE U THRBIRERZITDORNWI &, 2P L, a vy T oK Th - T, MiRkLes
PRERH, BRI ORHGART], frain, MBS IC O W T EO LR IGH L biLd
BEIXZOMRY TiEiewn,

INEOREIC LY FEEFTHA IS BRI O ST X 2RI DUV T ORI ITILR
TIEEM TE 2V, ZREEMT D12, FEEFTIHA B ERESEY Ok DL e 25T %
EEBIT, HETHILEDOTEOLENREMT L THRETETLLERDH D,

F 8.1 g LR T EI R (RS 49 77) BIRE 1 Hok

FH el igd
ZOMOERY) | BEEWES | B 1 | BOREWE O RMEREMITRD L b D)
EREHEE SR
S AR
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N7 L 7>
Ot
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9. WHEEOKTEHR

AAERE E TITITV VRERBE IRV B & 2 [ 1 B FERT ORRSARE S 2 BT A4, BRI
LKA K OVINE AR U /K A D AR BESER) DIRFME & F8 A B, MR BESEY) Ol Lk Iy D TEAERY 72/
BRiE, BT OBV E S b & T falRy O Bk 02 MR O 7o OFAIPEIC K 0 BUE S
NTOWDEINEMFIZOWTHA L TE 7o, WRERT, HERE 150 A OB IEREICHEND
AT D IRIKBEFEM DR & AERICOWTHEZIT) Z L &2FHE L T 5D,

JRF- )5 BT DFRRBEREY) L, SRR A & A M RATREMED @V, £ 2T, BT A,
WIS AT KN | N AR KA R DS RMR H 70> © Dz & L C OfRIKBESEY 2 WY &
LT B Rii . A Bk K OF 1P UM 0 2 o048 U | Vi Rl 8 N5 O W LAY 72 fa it 2 RF A L
SRHNCAEE B 2T 2 A 5.

B ML, EHAIOFEILHNRICHESN TR Y | MERMHEFZRETXETHA I,
—J7 . A TUEEEY) K O TP R B LTI, BT ORI D 2 VIR SR O 2 4xliis O KRR &
FBESTHE EHRUOBILHILED TZOMERTEDL5E] 54 L, TS & 2 st
WHE S OEEIEEDOM A EF 2 ED 5 H5R) THESN TV D Ml 72 0 OmBIEEE D 5 I35
RLEFIRED 200 22 H5EIx LT, NEOHMAARIEaBRy odEE) (B35 HRGROE
JEMESE | ICRRS LD B & bl U TREER R E R 2 RET 2 Z & BB A BN D,

LI EDORRZEE 2 MIRRIEY OLERE 2L T D720, Bl LU OMEIC X 2 K
RERERET D,

1) R

2) EF

3) fRIKBERE)

4) EHAROE

5) rEiER I B

6) Z DO YE

7) HURARE R

8) LT

9) BRAREIi

10) = DAt

8 &

A1) FRIKBEZEY) & k) DR

A 2) fRIKBEZEY) OWE_ElRiE D2 M
(1) FRIKBESEY) D IEAER G O FEAR
(2) fRIRBEZEY DU Fliik D22 VRN
(3) FRARBEZEN) DU Sl Ry D B B 2T

B 1) g

- 101 -



10. HENE

(R BRI O Elk 02 2T 2 AERFS (RR—R3) ) 1E, R TLERYH
TIF LAEIT S T 5 R - KIUFRIRBEZEN) O 2Hs Z BT 2 F%ta ) 12V CHEME
L 7= WF 52 D % 5 % B\ A2 A FEh L 7=,

AL, 13 U DICRIRBEIEY Ok & OEMBNZ W T,

a.  RINIZIS VT D MR M BE S D FERE S ONEHIH O 7 A

b.  SEREER PG OFE L5 B2 X0 384T 2 R PEBESEY) & ki) DR &

O OIFTERIFERRAE O R

DOFREMGE A I LT, RIS, RAEEE ST 2 Sl O - Bl B0F 0 S UERE O Hlk & LT,
R AAS & ZE iR 0% IRF 0D 22 I L Z DUV T

c. fRIKBEZEM O FEEIZI 1T HHE5E, KKRFO MRV 72 22 2 5F

d.  fRIKBEZEY) O Elas 3T D (ARAY SR O BR 57 BB
DOFRAZEZ Fhi LTz, RIS, RAERE LA FEHE 9~ 2 TEMIN O - B B 2 & Tovl blant
VAT AOFEWREEREICLE RN R =T LY 7 by =7 OBEHEOH Y FHFIZOWT,

e. JHHEWE & G fER Y ERR N O - 3R 0H

f. H7p 50 RS OREM A MR T D 72D OIER OEH 7R
DRI & Ik L=,

AEZIT, TR 16 FFEIT S| E e X PRk 17 FREICE N L7z iR OB EEZ LD
DTHY ., FMEANTITFRL 19 TR 1P AR AR BEIEY R AR OV Bk > A 7 LITAR 2 Bl 2
RO RELZ R ET 2002 LI b DO TH D,

AWEEEFLODITHZY, FENEWEAZEROBEBICFREICSM SN -ERAIC
OB ERTDHRETHD, AT, [RAHE - KARRBEIEY) O % 2ok 2B 2 iF 784
IZBHE L TWa2 & RETERIZER L. £5~2E L W WS RB IS OB 2%
THRFETH D,
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w1 IAEA Bk B RISGTRRICEE T 2 #k

IAEA #is Al (TS-R-1) M OBHIE CE (TS-G-1.1) @ 2007 4/ Z 5 E T % 2004/2005 4 FLE
L WETHA 7 i8N T, MBIERBEEDOREICHEHET L0 L LTHANL 1 HFORE
(Japan/04/03) ZAT-o7z, F£7=. MOMPED S EMEDE - EWI BT 2 2B ORENH
STEM, ZD0 5 6Oy AR Y E HRAREICET 2 6 Ok 2004 FOHHILE LSS
(RPM2004) CTF L O OLINTHFEHER L 2o T,

X 52, HIEO 2002/2003 VA 7 AV TEARBENTZIEZTORARAO S CEICHET S
(Japan/02/01) AHLVAFEAL TV RWNWZ EHBI L, SRV A 7 L TORMANEK -7z,

IO UETIRRBICHET RIS ORGEIT. UTo LB Th b,

1. B2ty ARRIMRE TONRY U o AORMZOWT [ B ARHRZE Japan/04/03]

1.1 RPM2004 [2004 49 J] KT TRANSSC X [2005 453 A]

EONEOUWEREZITIRGM 1R T L350 TH Y, RPM2004 ([Z81T HR8HEIT R 16 FE#REE
DOEE2IZTRO LI IZHEFEATH D, ZOFEEIT TRANSSC X TEO F EAGRE v, MEE
120 H L B 2 —ICf eSS T,

Fissile WG TIRENEZMA L, BEIFZT ICEEI N2 TRAREE ] REANHANZ 2
CERVOTHREEARETI2MLEDY LOERE o7z, 20D, AR L Oz Efifiz
Mg RZ2BAm - L, BE & LTI 0.1% CTRIE W E OB/ EN T DL (RS ST,
WG GBI &SN,

fam 1. BHIGTRIT, BEEZAR (TRRRE] — 10.1%))

AEEm 2. BhESUEIL. BTHLVERR

[(D HATHHI (2005 k) para.672(a)]
Neither beryllium nor deuterium shall be present in quantities exceeding 1% of the
applicable consignment mass limits provided in Table XII, except for deuterium in
natural concentration in hydrogen.

(@ HARLETHEZ Japan/04/03 : add “beryllium” in para.672(a)]
Neither beryllium nor deuterium shall be present in quantities exceeding 1% of the
applicable consignment mass limits provided in Table XII, except for beryllium in natural
concentration in material or deuterium in natural concentration in hydrogen.

[@ RE L SAEIEHRAGE : add in para.672(a)]
Neither beryllium nor deuterium shall be present in quantities exceeding 1% of the
applicable consignment mass limits provided in Table XII, except for material with
beryllium mass concentration not exceeding 1g beryllium per 1000g material or
deuterium in natural concentration in hydrogen.

[@ HHEVERBY S SCE : 672.4 Delete text from WP08 of TM-26615 and replace with:]

The quiantity of beryllium and deuterium are limited in a consignment that uses the fissile
exceptions of para 672(a). The limits are 1% of the mass of the consignment limit for
fissile nuclides as provided in Table XII. However, only material with an enriched
concentration of deuterium are of concern, thus deuterium occurring in natural
concentrations in hydrogenous materials is excludied from consideration in this limit.
Calculational results provided by Japan demonstrated that beryllium will have no impact
on increasing the risk for criticality when the beryllium mass is less than 0.1% of the
material mass that makes up the consignment.

1.2 JBRE 120 H = A > kT TRANSSC XI [2005 459 A



MERE 120 AL B2 —{iZBW T, KBRIZHT LTI T T U ANOIROGa A b EEEND
~ A F—7pGERTIE GEROBIN) DEEa A " RBH o7, BBEOXRE LTIE, 77 A
DRI S Z LT, 20 LTS Ematds2 L& L,

7 F A Bt (reject)

Bz X, 1.3ton L EDOED OLGA . 1.3kg DXV U U ARHFERINDD, ZOEEITERIC

DIRMED,

77 UV ATIHUTORERNIELNL TN D,

© 1.3kg DXV U T AIZHET DI ROKNE &L Pu-239 T 350g, U-235 T550g, Z D72,
Table XII CTHFA X415 Pu-239 : 250g X% U-235:400g O ~ODOEMHMMNEE 5 LR
EEBZ5,
EHIFRONRY Y 7 MK D 7 A A KB B3 Pu-239 T 100g, U-235 T 170 g T& ¥ | Table
XII THERINDBEIZZOHENEREEZEZ D,

TRANSSC XI (\ZEBWTIE, SHIE OB S CEOSETHRHMEREIT WGl 2% CEf S, £
G SNEE - B BRI BIRIE R RIS L D/ =T R L TRt R T o2, 22
T7 7 ADEFIENT Y & B ONTHRERICEDSEWHR LT A, 7TV APBREL T
HOIFNV VT ARFFTICES LEGEOZETHY . ZIUTHARD/NT A —Z T CH 57
ZINEME A A ) U ADfBCAATE AT — BRI B O E T E RN 1 2B D &
DFERLGETDH I ENERINTE, ZICHOWT, BBEORRZIIZLZFE [RRERE | O
VYDA, ThRbBEIHHATHEOEMELI-bDO LML, H—5010] ZiBidT5Z &
TT7 7 ADOEE %217 (1 gram beryllium in 1000 grams =1 gram beryllium in any 1000 grams) ,
EENELE WGl MO RSG5 THHALIZE 2 A, HEIVEBELEITIAE LW &N IEE
WIZRINLTWWEDa A bRHY, REEHEL TN Y U ALEEKROBEZ 51T TRl
THIEEL, TN TEREEDEREET,

TRANSSC XI OfER & LT 2007 it LRI FRICHRH S 7 stdllik o L B0 Th 5, 2006
2 H 27 H~3 H 3 H® TRANSSC XII THEZEN KGRI AT, 2007 FplEs Al & U e 3
%, F1-. BIE30E 6724 HiL, RPM2004 TOWETER (L@) OFFRRBEINT,

[E4T : 2005 4Efik]

Neither beryllium nor deuterium in hydrogenous material enriched in deuterium shall not be present in
quantities exceeding 1% of the applicable consignment mass limits provided in Table XII.

[2&ET# : 2007 R ELR]

Beryllium shall not be present in quantities exceeding 1% of the applicable consignment mass limits
provided in Table XIII except where the concentration of beryllium in the material does not exceed 1
gram beryllium in any 1000 grams

Deuterium shall also not be present in quantities exceeding 1% of the applicable consignment mass
limits provided in Table XIII except where deuterium occurs up to natural concentrations in hydrogen.

(NV Y 7 LOREE & ERFZDOREXFEORIF 11THT D)

2. LSAWEL—ME (10 f5LLF) OFRSEIE [ HAEZE Japan/02/01]

2.1 PRk 16 FE TORE

IAEA Bt BRI TE D D IR E (Low Specific Activity, LSA) 122\ T, LSA—II Tl
TV DSRS0 LT D Z &, LSA— L Tl M E N 2RI — 125 i LT b =
ENBEEL 5 TEHEY . 1m’ YL EOBEY T 10 298 L7 & 5B O BETRER EE DR T %728 10 fi%
PN E I TS, L, MEEEMOGE, ERE~Na 7 ) —  OEHR Ty 7HD L




INTZ DELE R &0 S SIS —E OERIN B D DT, fRIAERSy DHEE I LU RE D e K
fifi7S LSA— Il D FL B RERREE Tl 5 10 4 An/g BRIV HIE, NT VXM 10 5L, ETdho T
b2 R A ER, 2O XN, FOFEEYORESCSHIEIC X0 Zarkd 405
HHTEDEAIT. NTYEN 10 [EUNTH D Z & OMERIIAETH Y . BiEl O HEAILET
PA 7L (2002/2003 4EH A 7 V) TEHRAEILZ O % IAEA 22l OSSR & LTS E
D 226.14 THIZWHFL T 5 Z & % Japan/02/01 & U CTHRE L=, YUREZ U 21087,
ZOHFEIT 2002 49 HORELEA (RPM2002) TRIBEZ < Z 0 AL HHTZ D T 2005 4R
SOCEICEY ANGITWD LBfIE L CUN s, 2004 4F 2 ARER CTOSESCEORIMFZ 7 K
(2003 F2LEZT KO8 2005 FELET O S 2 Mz 7= D) D 226.14 TEHIZIT KR STV RN Z LT
B 16 A E TS L,

2.2 YRR 1T FEE OISR F
2.1 THORSE A5 T, 2005 4E 3 7 ® TRANNSC X (23 1) Dl IS SET OB #HIC B W T
DAED D Japan/02/01 23 HLY AN HAVTWRWE ZFL#l L7230E (WP04a) ZiEH L, A EISGET
AT NZBWTHEEICHELFICRY AL X HEFEL, o b/, LarL, M¥E 120 A v
B o —| IS NS CEURGTRICO X SN TE LT, L, RO L9 BxtinziT- 7z,
2005 4£ 3 A 7-10 H : TRANSSC X @ WP-04a | C Japan/02/04 (BhE (3 226.14 1H) DOHA

NEEFHLKREND,
4 H 9 H:IAEA X v JNERE 120 H L B 2 —BRAEO@ERE, 7272 L, L B 2 —X53CEI2 226.14
HORANL L,

4H 12 H : HAXY IAEA |2 WP04a & E &+ 5 L 9 Zizh
4 115 H : IAEA X Y IN¥A[EIC WP04a b L B = —%I5 &9 5 Bk
THI5H : BAXLDIAEAIZ 120 HL Ea—D 3 X MEH
7H26H :mEXY, THAIRED 2264 THIT LSA 2fRICHEHA SN DT, HkE6eRE
EZ 107 *Ayg LT 20X R ] L OfERH V., TAEA 73 226.14 HIZEFLT
REL A% 2264 (LSA BMRICEET 2HE) (TIEFL L7 2 & 234,
7 H 29 B : BEOFER &K OEEELLEICET 28F 2513 T, Japan/02/01 (Zxf L TLLF DA
CEEA 120 H =2 A >k & LT IAEA (Z25fF,
O HATD 2264 HOBFITRETL TH Y . HIR L, 226.14 HIZBT,
@ B L72226.14 BRSOV T, HHEHRERRE O 10 Ay/g ZHIBR L |
(FREEfE] DA &E+5 (LSA— T & LSA— I O i 7 DRREEE A2 A4 T
xpkoi#iicta),
® &E5IT, 226.14 HDBFA M 226.17 H (LSA—ILICET 2 8E) I2b
WHTXAZ LA BT 5,
SH2H : Bt Ay o I ASELE [/ 3 23]
9 A 5-9 H :TRANSSC XI IZBWTHADHEE 2 A > MR AR S, PS5 E
B 226.14 HIZEAN BT,

ZOX IR LY TAEA FHEBOMHE I ANEN LT, HARSE Japan/02/01 (XY I
BWHRHEEZS CRASNDIZ L Lo Tn, 26 I4THOWFTHRZRIIRDOLEBY TH D,

(5T (CFARREREM) : 2007 AERR LA ]

226.14. A simple method for assessing the average activity is to divide the volume occupied by the
LSA material into defined portions and then to assess and compare the specific activity of each of
these portions. It is suggested that the differences in specific activity between portions of a factor of
less than 10 would cause no concern. However, there is no need to assess and compare the
specific activity of each of these portions, provided that the estimated maximum average specific
activity in any of these portions does not exceed the specific activity limit for solids. This is also
applicable to para 226.17




3. OO ZER Y BRIV E OUET R

AiilEl (2002/2003 4) RE LYo 7V TREBE L & 7 o 7280 Skt e A BRAM R E O dqT
{2 DUV T L, RPM2004 (23T Fissile WG TR 2 a3 T7e i, iy EOMEREEZ E &
- IRERRE GREOA—F—ITKE) & U TERBEINZ Z EI3FR 16 R ICHE LT,
SETIRENAE O TR 16 FFEMEEICTRE LN, ZOERBEIILLTO B0 | (KRE
DR SMNER 7 G ORI TH Y | FEROAFRFEIEY S OIE 12 30 TRy R ik )
BWHEMIC SRR 20 EEZ L, BAELIZEFL TN D,

O BEEEESSMERE ORI EYE  (1/2000)  (HEH]FR)

[ A D B FE ORI WS (1/300), 7272 LEEH247-0 15g LLTF
Y T2 0 O S NERETE 15g LT
TEAERE 5%LLF D U-235 T 900g LA, 7272 LEaikX7=0 15g LLF, Mo, KBHEEN
KELF
Y 0 2g GEME S Y OFIRR72 L)
Pu< 1kg 22\ Tid, HHAREKICRE
% Fo, INBICE LTIV ERZEEMNBINES (2720, HEHER CIERE)

@ GO

LU, MRE 120 HL E2—I2BWT 7 7 0 RAEDOINENS KX A Rnd D
TRANSSC XI CIIEERBIRE IZ L D/ N —T 12 THEPIISER. et Loy, Bl CkEZ)
ERGHA (77 v 2A%) OFEIZIEFELT, AERIT—H, 2EB TN T ERo72, Lo, WGI
HBELVO TREBRFLTECWDIOENS, MFEETEHHARLIT THIRET X LofR
WCCTHRF L7afER, ERROOANEE SN, WETIREL L TURRINT,
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(a) A mass limit per consignment , provided that the smallest external dimension of each package
is not less than 10 cm, such that:

(d) Plutonium containing no more than 20% of fissile nuclides by mass up to a maximum of 1kg
of plutonium per consignment. Shipments under this exception shall be under exclusive use
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INTERNATIONAL ATOMIC ENERGY AGENCY
Safety of Transport of Radioactive Materials Unit
Division of Radiation, Transport and Waste Safety

2004-2005 Review Cycle of the IAEA Transport Regulations
FORM FOR SUBMITTING A PROPOSAL FOR CHANGE

Proposal Submitted by:

NAME (SURNAME, Given)

Position / Title

ORGANIZATION

MAILING ADDRESS

Telephone Country Code (+ ), Citycode( ) number

Facsimile: Country Code (+ ), Citycode( ) number

E-mail address:

Principal objective of proposed change: (Delete objectives that are not applicable)

Required e of ad . hiol
@ Needed to improve implementation of the Transport Regulations

o —Other{specifyy:

Topic of proposed change:
Consideration of beryllium in natural concentration in assessing the mass in a consignment
(Fissile exemption)

Justification for proposed change:

In the 2003 version of the Regulation deuterium in natural concentration was excluded in assessing the mass
in a consignment for fissile exemption, and this idea is now adopted in para.672(a) the 2005 version of the
Regulation.

As the same manner for deuterium, beryllium in natural concentration, which is as low as a few p.p.m., can be
excluded in assessing the mass in a consignment.

Paragraphs affected and proposed text change to Paragraphs affected and proposed text change to
regulatory text in TS-R-1: advisory material in TS-G-1.1:
[add “beryllium exception” in para.672(a)] [delete current 672.4, since it has been taken

into the Regulation]
Neither beryllium nor deuterium shall be present in

quantities exceeding 1% of the applicable consignment 672.4—In-assessing-the-mass-of deuterivm-ina-

mass limits provided in Table XII, except for beryllium consignment-deuterivm-contained-n-hydrogenous-
in natural concentration in material or deuterium in material-innatural concentrations-should-notbe-

natural concentration in hydrogen. constdered:

Proposal for transitional arrangements, if needed:
No




Applicable reference documents (if needed):
No

No. of additional sheets of supporting documentation attached (in electronic form please):
None

Description of problem to be addressed:

In assessing the mass of beryllium for fissile exemption, beryllium in natural concentration should not be
considered.

Summary of proposed solution to the problem:
Add beryllium exception phrase in the Regulation para.672(a).
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JAPAN/02/01
FORM FOR SUBMITTING PROPOSAL FOR CHANGE

Proposal Submitted by:

NAME {SURNAME,
Given)

Position / Title

ORGANIZATION

MAILING ADDRESS

Telephone Country Code (+ ), City code( ) number

Facsimile: Country Code (+ ), City code( ) number

E-mail address:

Principal objective of proposed change: (Delete what does not apply)

N A

o Needed to improve implementation of the Regulations

* Othertspecify).

Topic of proposed change:
Condition for LSA-ll

Justification for proposed change:
A simple method for assessing the average activity by dividing the volume occupied by the LSA
material into defined portions and confirming that the difference in specific activity of each of these portions

are less than a factor of ten is shown in ST-2para. 226.14, which states the specific activity distribution of the
LS A material.

In the decommissioning of commercial nuclear power plan, it is considered thal the primary biological
shielding concrete wall, being cut into blocks and packed in containers later, is transported as LSA material.
However, when the average specific activily is estimated based upon the simple assessing method, there may be
a possibility that the differences in specific aclivity are more than a factor of ten, although the specific activity
is lower than limitation 10- #A,/g for solids. (See Figure 1.) In order tc transport these decommissioning

wastes as LSA material under the current regulation, it is necessary 1o break these wastes into pieces that
unfavorably could cause the increase of workers’ dose.

The transportation of these wastes would be safe regardless of the differences in' specific activity,
provided that the estimated maximum specific activity of the portions does not exceed 10- 4 A,/g. However, it is

not clearly described in ST-2 so far. Therefore, we would like to propose adding the following underlined
sentence in ST-2. This would be no need for estimation and comparison of the specific activities of each of

portions, when the estimated maximum specific activity of the portions does not exceed 10- 4 Ay/g.




Paragraphs affected and proposed text
change to regulatory text in TS-R-1 (ST-],
Rev.)

Paragraphs affected and proposed text change (o

advisory material in TS-G-1.1

Adding the foilowing underlined sentence to the current
advisory material (8T-2 para.226.14).

A simple method for assessing he average activily is to
divide the volume occupied by the LSA material into defined
porlions and then to assess and compare the specific activity
of each of these portions. It is suggested that the differences in
specific activity between portions of a factor of less than ten
would cause no concem.

However, it does not need to assess and compare the-
spectfic activity of each of these poriions, provided that the
‘estimated maximum specific activity in any of these portions
does not exceed 107 A,/g for solids.

Proposal for transitional arrangements, if needed:

Applicable reference documents (if needed):

No. of addilional sheets of supporting documentation attached (in electronic form please): 1




Estimated average
specific activities of

portions { Bg/g)

Limitation of
LSA-Il -

107 A D L

axXimum ...

Materipal concerped
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e

-~

Position m the package

Figure 1 Distribution of the estimated average specific activities of portions
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2004-2005 Review/Revision Cycle
Comments on Proposed Change to TS-G-1.1 “Advisory Material for the
IAEA Regulations for the Safe Transport of Radioactive Material”

NOTES:
1. Please, do not submit comments to indicate agreement with any Proposed Change;

2. Please, complete one Comment Form for each Proposed Change on which comment is
provided;

3. For all submissions please provide the rationale for response to the Proposed Change
(item 5 below);

4. The Change Number (item 1 below) for a Proposed Change is found in column 1 of the

document entitled, “Proposed changes for 120 day review”.

1. Change Number (See Note 4):
(Japan/02/01) para.226.4
2. Comment submitted by:
Name: TOSHIO SAITO
Organization: Nuclear and Industrial Safety Agency, Government of Japan
Address:1-3-1, Kasumigaseki, Chiyoda-ku, Tokyo, 100-8986 Japan
Tel.: +81 3 3580 6158
Fax: +81 3 3501 8427
E-mail: saito-toshio@meti.go.|p
3. Date of comment: 15 July 2005
4. Response to the Proposed Change (mark appropriate box) (see Note 1):

[x] Agree subject to the amended Proposed Change in item 6 below:

[]

Reject

5.

Rationale for response to the Proposed Change:

(1) The original proposal is to add to 226.14 in stead of 226.4 ‘However, it does

not need to assess and compare the specific activity of each of these
portions, provided that the estimated maximum average specific activity in
any of these portions does not exceed 10 A,/g for solids.’ =

(2) The reason behind the proposal is that the proposed text is applicable not

only to LSA-Il but also to LSA-Ill provided in 226.14.

(3) Finding out that the text of 226.4 as well as 226.14 on the table for review

contains the aforementioned£roposed text and recognizing also the need
to clarify that the 10*=2%6~ A,/g criterion as provided in 226.4 is also
applicable to 226.17, Japan proposes the following text, with slight
modifications on the original proposal.




6. Amended Proposed Change, if any:
(1) Delete the text in 226.4 that was proposed for addition thereto.

(2) The text of para.226.14 should be amended to read ‘However, there is no
need to assess and compare the specific activity of each of these portions,
provided that the estimated maximum average specific activity in any of
these portions does not exceed the 10%A2lg specific_activity limits for
solids. This is also applicable to para.226.17.' to para.226.14.

Note: The underlined wordings were added as modifications, striking out “10°*
A2lg .
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