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On the Revision of Control Index Levels on the Ingestion of Food and Water in the Guidelines
for Radiological Emergency Preparedness and Countermeasures in Japan

Shinichi Suca*' and Ryushi ICHIKAWA*?

This paper describes the revised index levels of the control of food and water in the Nuclear Safety
Commission guidelines, “Off-Site Emergency Planning and Preparedness for Nuclear Power Plants, etc.”
Food and water are divided into five categories, and the consumption of each has been conjectured. For this
purpose, a nationwide survey for nutrition in Japan by the Welfare Ministry and a survey on the food of
infants and children in the coastal area of Ibaraki Prefecture by the National Institute of Radiological
Sciences are considered. These categories are (1) drinking water, (2) milk and dairy products, (3) vege-
tables, (4) grain, and (5) meats, egg, fish, shellfish, and others. The radionuclides groups are then chosen
in consideration of their potential importance in regard to food and water contamination. Those chosen were,
(1) radio-iodine, (2) radioactive cesium and strontium, (3) uranium, and (4) plutonium and alpha-ray-
emitting transuranic radionuclides. The intervention dose levels of 5 mSv of effective dose and 50 mSv of
committed equivalent dose to the thyroid for radio-iodine for a period of one year were adopted. The
radioactivities of 13!, 132] 133] 13¢4] 135] and !32Te are assumed to be proportional to the contents in nuclear
fuel after a cooling time of 0.5 day, and the radioactivity of '*'I is taken as a scale that represents the level
of control on the ingestion of food and water. Based on doses to infants, whose exposure is highest, the levels
of control are recommended to be 300 Bq/kg or more for drinking water and milk and other dairy products,
and 2,000 Bq/kg or more for vegetables, except edible roots and potatoes. It is assumed that radio-cesium
released in the environment is accompanied by strontium radio-nuclides with a **Sr/**’Cs radioactivity ratio
of 0.1, taking into account the past measurements of fallout. Radio-nuclides are assumed to contain '*’Cs,
134Cgs, °°Sr, and ®*°Sr with the same mixing ratio as that of the fuel in a nuclear reactor. The sum of
radioactivity of '*Cs and !*’Cs is used as a scale that represents the level of control, and the yearly average
concentration in food and water is presumed equal to half the concentration of those in the peak term. It has
then been recommended that the levels of control for radio-cesium should be 200 Bq/kg or more for drinking
water and milk and other dairy products, and 500 Bq/kg or more for vegetables, grain, meat, eggs, and fish.
Moreover, in special cases, measurements on radio-strontium are necessary if a nuclear power reactor
operates for less than two years because the ratio of ®°Sr radioactivity is much higher than in reactors with
longer times of operation. For uranium, the index levels are presented in terms of alpha-activity concentra-
tion: 20 Bq/kg or more for drinking water and milk and other dairy products, and 100 Bq/kg or more for

' ARRETHHRFERETHREEM € > ¥ — | IREHAREER (T 319-1195)
Nuclear Technology and Education Center, Japan Atomic Energy Research Institute; Tokai-mura, Naka-gun, Ibaraki 319-
1195, Japan

2 SLREHREFR S W5

former National Institute of Radiological Sciences



450 HEF—, TIEE

vegetables, grain, meat, eggs, and fish. The sum of the radioactivity concentration of #**Pu, **°Pu, 2*°Pu, ***Pu,
#1Am, ***Cm, ***Cm, and 2**Cm is selected as a scale for representing the levels of control on food and water
for plutonium and other transuranic radionuclides. The level of control has been recommended as 1 Bq/kg
or more for drinking water and milk and other dairy products, and 10 Bq/kg or more for vegetables, grain,
meat, eggs, and fish. For commercially available food for babies, the recommended level of control is 1 Bq/
kg or more in a cooked form and served as a meal for plutonium and other transuranic radionuclides.

KEY WORDS : index level, food, drinking water, guideline, emergency, revision, infant, radio-iodine,

cesium, strontium, uranium, plutonium
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2R FETFAOBHMESEOFERS
BT (PWR) 1% 0.5 HICB 1 2 BUHEEEOHEEE (Ci/ton)

g E (MWd/ton)

¥ M
5,000 10,000 20,000 30,000 50,000

8°Sr 6.2x10° 5.7x10° 4.8x10° 4.1X10° 3.1x10°
%Sr 1.4X10* 2.6x10* 4.7Xx10* 6.5%10* 8.8 10*
®Zr 8.7x10° 8.8x10° 8.3x10° 7.8x10° 7.2X10°
*Nb 8.3x10° 8.9x10° 8.4X10° 7.9%x10° 7.2X10°
1%Ru 5.7X10° 6.4x10° 7.2X10° 7.8X10° 8.8X10°
1%°Ru 5.9x10* 1.3x10° 2.5x10° 3.6x10° 5.2%10°
B! 4.4Xx10° 4.5%x10° 4.7x10° 4.7Xx10° 4.9x10°
132] 6.2x10° 6.3x10° 6.3%x10° 6.4x10° 6.5x10°
1331 6.9%10° 6.9Xx10° 6.9x10° 6.7x10° 6.6 X10°
134 3.3x10? 3.2Xx10? 3.0x10? 2.9x10? 2.8x10*
135] 2.7x10° 2.6x10° 2.6x10° 2.6x10° 2.6x10°
32 Te 6.0x10° 6.1x10° 6.2x10° 6.2x10° 6.3X10°
134Cs 4.5X10° 1.7X10* 5.7x10* 1.1X10° 2.5%10°
B¥7Cs 1.6 x10* 3.2x10¢ 6.3x10* 9.2x10* 1.5x10°
14°Ba 8.8x10° 8.6x10° 8.3%x10° 8.1X10° 7.8%x10°
“La 9.3x10° 8.9x10° 8.7x10° 8.5x10° 8.4x10°
HiCe 8.5x10° 8.4x10° 8.1x10° 7.9%X10° 7.6x10°
144Ce 3.8x10° 5.6x10° 6.610° 6.6 X10° 6.1x<10°
i i 2.4x10 1.2X10? 7.4%10? 2.1X10° 6.8X10°
#3%Pu 1.4x10? 2.1x10? 2.8x10? 3.1x10? 3.7x10?
240Py 5.3X10* 1.4x10* 3.4x10? 5.0x10? 6.5x10?
#1Pu 4.9x10° 2.5X10* 7.5X10* 1.2X10° 1.9Xx10°
242Pu 6.9%10°° 7.7X107? 6.5x107! 1.8%10° 4.7X10°
21Am 1.5x10° 1.5X10! 8.9x10* 1.8x10? 4.2X10?
29Np 7.5X10° 7.7X10° 8.4X10° 9.3x10° 1.1x107
22Cm 8.6 10! 1.6x10° 1.6x10* 4.5%10* 1.1x10°
23Cm 4.5X1073 1.7X107! 4.2X10° 1.9%10 8.7X10!
244Cm 1.0x107! 5.1x10° 2.0x10? 1.5X%10° 1.4X10*

HIHRRAERE 3.0% DRAKL & L) 18.0 MW/t THREES ¥ 12358

BERCAE SN IBEME LY Y A3 BEMEA b W ENBE2ROFNRMBEEIGICZ > Twd L L,
YFILWMES TV B LRELT, ZL T, BEMECs  *°Sr/"'Cs OMETREBRE L & L Tid, ALROROERE
(17Cs & 4Cs) 8 & U'Sr (*°Sr & *Sr) DEIEF, & DT, *Sr DREREH ¥7Cs DREREL D 1HTK
¥, OSr/MCs DMHTREBELE 2 0.1 EREL, &5 EVew, KEWHEEESRLIEINELEMTHSE, £ 2
12 ¥7Cs & Cs DEIE, BL U Sr & *Sr DEIEHNZ T, ROBBHIZEOKEDOME0.1 ZHRALT
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B3R BT S, Bk OB Cs & Sr OB TIRE L1 REIEO B4
BRI R
m'\‘f—‘-v
i g AR (MWd/ton % o 5
(@) A; (™) Ci/ton) r’

132Te 78.2h 2.127x107! 6.2X10° 1.3191
131] 8.04d 8.621 X102 4.7X10° 1.0000
132] 2.3h 7.232 6.4x<10° 1.3617
133] 20.8h 7.998 X107* 6.7%X10° 1.4255
134] 52.6 m 1.897 X 10* 2.9x10? 0.0006
135] 6.61 h 2.517 2.6x10° 0.5532
89Sr 50.5d 1.373X102 4.1Xx10° 0.28732
9Sr 2912y 6.521x10°° 6.5x10* 0.04555
134Cs 2.062 y 9.210X10~* 1.1X10° 0.54455
137Cg 300y 6.330xX10°° 9.2X10* 0.45545
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FAR BEEEEOKROEIGEERE (B : mSv/Bq)

G B A ¥ R R
®Sr (EzNERE) 2.6x107¢ 8.9x10-° 3.6X10°°
®°Sr () 2.8x107° 4.7x10°° 2.3X107*
12Te (FARAREMMIRE) 2.9%107° 1.6X107¢ 6.2X10~*
B3I ( Y ) 4.3%x107* 2.1x1073 3.7x1073
1321 ( ) ) 3.4x107° 1.9%10°3 4.0x10°°
3] ( n ) 8.3x10°° 4.6x10" 9.8x10~*
134T ( N ) 5.5X1077 3.1X10°¢ 6.5%x10°°
15T ( VJ ) 1.6X10°° 8.9x107° 1.9%X10°*
34Cs (EZNRER) 191078 1.3X105 2.6x107°
BiCs (0 ) 1.4X10°° 9.7x10-¢ 2.1X107°
#2y (» ) 3.3X10* 5.8X107* 2.5X1073
By o) 4.9%10°° 8.8x 105 3.7x10°¢
BU(C on ) 4.7%X1073 8.5X103 3.5%107*
2yU (0 ) 4.7X107° 8.4X10°° 3.5%X107*
By () 4.5%1073 8.0x107° 3.4x107*
25Np () ) 8.0x10°7 2.9%X10°° 8.9x10°¢
2Py (7 ) 2.5X107* 3.3X107* 4.2X1073
2Py ( ) 2.5X10™* 3.3X107* 4.2Xx1073
#Ppu (2 ) 4.8X10°° 5.5X107¢ 5.7X107°
2Py (1) 2.4%10° 3.2x107* 4.0x10°°
2Am ( » ) 2.1x107* 2.8x107* 3.7x1073
#2Cm ( » ) 1.2X107° 3.9X10°° 5.9X107*
#Cm (7 ) 1.5X107* 2.2X107* 3.2x107°
24Cm (N ) 1.2x10* 1.9x10-* 2.9%10°3
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E5R KAWA T IV - LERE (BEEE v RUMNER)

B kg/HE 72X /8

B H T TV — B A o R E
AKX 1.65 1.0 0.71
47 - LB 0.2 0.5 0.6
34 0.6 0.25 0.105
BE 0.3 0.11 0.055
W, B, AN, Zofh 0.5 0.105 0.05

F6XR MEMEIVRCEELLREYAY T T - L BE

CHBf i kg/HE73 I/H

REYH T T — B A 4 R AR
BoEK 1.65 1.0 0.71
4HL - ALEE 0.2 0.5 0.6
BF3H 0.4 0.17 0.07
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=7 JExNT 2FENARE

Thb,



456 HEF—,

1. HEMEaIvR, HSEEESILRUR M OCFD
L, RUISVIZDOVWTOEE

1.1 HEREERLRBENEK

HERXLFEATIHEBRROLEBOTHDS

ILD/G

Pl = F WSS 1 —exp (— LTIV,

(2

- >
Zzi,

DIL,, . REBMH T TV — kXN T2EBRIN—T
j OFENAEE (Ba/kg £7213 Bq/l), KEY
HT TV — k POREHEERE TRT,

ILD : W ABELV~L
D= vHEORLES & U 2Te it L <, EEO

BURBRE MR & 50 X 2/3 mSv
@Cs B U Sr ORIk, £/ el T, #
nZNEMOELEE 5 mSvy

G REMH T ) —IBERBEIND I L E2ERE
LT, MABREBELVANLVEREDYTRLILICES
DIL KRS (=8kBW» 7 TV —0%)

O3 vEORMMEL & O 2Te 4L T, G=3
@ Cs R U Sr oENIE, RUY T2, G=5
F: (5P /(€ — 7 ) ofF, #1zE, X
B HATSIRS TAEI R IR T ORREDOA %
FRIREBOTEEL, fiE»rofi@BL T
RELPEDEBEEZOND, ZD LI RHR
FHRDI D, EICERMERT 20 Lhzw
BAUEEORIHEY T 5, Fi, Th%E%E
T 57D DFRET, ¥Cs D & > BRI E

WHEAT 5,

OELFIAORETH 5 BEHE 3 7RI THEABE
¥, F=1:33,

®Cs BV Sr, RU™ S > OBEHRA A L
T, ThZhFHBERE— 7 BEDO¥S L
T3, $hbb, F=0.5L% 3,

S, G ( % 1 B ROBEIRL 72388 0 £
ITN—=77OHFEHRE (mSv/Bqg) (B4FRSE
)
2L,

Oz v ot L Tid, BURIR (FEEESAM)

MR

BRE
@ Cs RU St OBEFERMER VY 7 Xt L
Ti&, (FHE) ERhiRgE
Wy EBIN—T 2L 28EMAT IV — kD
1HY v EHRE (kg/d £72 1/d),
T : (REYOBEHAK (365d LARE)
A DB OBEER A
fi REEE T T 2 8%8 | OBGTREDRAES
FERALIEALBLIUTLOEREIRIREATY
%,

BB, VEFEHELEOMEZ, ICRP Publication
I LBEERAV, fOEIZE2ROETIFHK
SEEFEEEHE» KD DOT, ERFR2HTH S
B, HFEHOLDRICHEZELL TS,

1.2 HHHIVROFTENANRE

(2) KEZBWT, ILD/G=50%2/3%X1/3=11.1 mSv
(R ERER) T2, ATHERIBETROLEBD
THb,

B/MER/NSOE (Z2) Bl 2D THRENED S
Nz, i8R, BEAB X U049, AELHIZDOWT 300
Ba/kg LA b, BFE (BR¥E - FEER <) €KDOWwT
2,000 Bg/kg Ll X o7 (F1EREBH),

1.3 WM Cs 5L U Sr DFHENARE

(2) REBIFINABELY~IEZ, I 28R~ 7:
LB ETREEBE D E °Sr/Cs=0.1 £ L, MM+
YILRFTEL, BEHEA IO F 7 LD0FSEHED
T5mSv & ¥ 3%, £/, BEOKEY T T) — w5
LenF/NBEEEERBLT, G=5k L, FHEO¥H
BELC—IJBEDLLF=0.5t7 %, BAKEORE
MR IE 34 17Cs & L, Cs & ¥Cs D IRETREL 13 R 88
& 30,000 MWd/ton DBADEFIFNEHERLICED
&, MEITIIEL EX5 X H120.545:0.455 IKIKE L
Tw? (B3IXRZW), FENABEOHELRIIES
ROLBYTH 2,

BE YV AT 2EEIREEL TR, B1ROLES
D, “BREK” BLU 4 - ABR” 02 O20REY
AT TV —IZDOWT, 200 Ba/kg A EE 2D, “BFE
B, “BE BXU ‘WA 2O ©3RAEY

FT1R KEBEVTOBREICER L FENARE (B4 : Ba/ke)
REMH 7T — BRA buls) ENG) R/ME
BB K 1,270 424 322 322
4%, A8 1.0x10* 849 382 382
BFRE (IR - FE2ER <) 5,220 2,500 3,280 2,500




Pk tastic 51 5 RARVHBEIRGIREEOIE I DWW T 457

E8KR AR Cs DRBEWHEB LFENARE

(¥07 - Ba/kg)

REWMAHT TV — A iR LR 52N
A 201 421 228 201
43 - ABS 1,660 843 270 270
L] 554 1,686 1,540 554
B 1,110 3,830 2,940 1,110
A0l e Z0f 664 4,010 3,234 664
oK vIUEE (U, U, #U) EBLLFENAEBE (Bl Bg/kg)
REayH 53 — B’ A B ) B/IM#
ALK 68 62 21 21
49 - A8 559 125 25 25
[iEd) 186 249 141 141
BE 373 566 269 269
P00 fa . ZOfth 224 593 296 224

HF IV —IZOWwTiE, 500 Bg/kg Ll k& Shiz,
%8, KFFENICERT 5 RET A% *Sr i, *°Sr
WHEL TROWERETERT 270, BREEEIHEAIHE
ORI B L T, SRR 2 ERBORBAET
T3 *°Sr OMETBEDHHNIIC R K5, 2D ®,
30,000 MWd/ton O BABERE THAE D MSTREFE S & %
REL TH W Z OBEREMIE, REEMEW 2 £
WORTIFCIEATE R, - TID LI RBEI
X, BIEORE S ICEHB L T °Sr/*Cs isthELL % 0.1
ELPRERYTRESRODT, KLy v A DH
FEEEOICHEMA o F v a (ST B L U °Sr)
DOHEE BITOLEND 2,

14 95 OHENNRE

I 2 B~ £ B D, FEBENT TN TOZKMES 24U
TH2ELT, BREBODIL 2 FHTE 2, %7,
24 DOERH 2.45X10° R BB DT, KAV & IER
T3 1EMCBIT2BEHRERERIFEZ L TRY, (2)
REAOCCHE T2 LEIROEREB 3,

ERE LT, SRRYERD2DIZERIL, ZhZFhi
BESRES NI,

@ “BREA” RV “4% - ALBIE” 12, 20 Ba/kg

PAEo

@ “SFRE”, “BIE RUC 00 - 2 ofth”

w3t LT, 100 Bq/kg Bl ko

ZBIVERBYOBEER~DOHEAF L FEIZB WL
T, B 7 2 cBEEL T, 8KFRENC BT 2 RE5EE

50,000 MWd/ton, $%#IBFRE 1 £ DS OEHEKL TOD
RAMEREBREIL, EREOFMEEEIrO I LT
5,

2. TNPZVLBLUBISIOTROT7 LT FHE

IZ2WToEtE

HEONRE LIV =V ABIUVEBY S v THED
WEHRE#E L EE I OV T, FEIEY » oA
ERERD, BLROFEFFHOBEREEESHEGEH L
7oo BREEFE W D W THE, 30,000 MWd/ton & 50,000
MWd/ton £ D 2 DDBEIWZOWTHEEL-D, HEH
BRBEDLORP2IDT, BREEE O AT 50,000
MWd/ton 2 B 2 FHHN ABE 2 EH i,

(1) =D OBES—DDRBYZ BRI L LI5S

WHO XA FoA4 " DAEZRVT 312D
REWMH T TV — (k) B1OOHREBEE () &
S>THERIN, EW7V— 77 HBE/M5mSv DN AL
BUWICET 2HBGOKBYA 7 3 —OFEEBGTHE
¥EE DIL (7,7,k) % (3) R (459 EHIE R W) it > C5HHE
T 5,

SELL IEGEIRKBYTCOVWTOFENABRE LS
WRICFET, ORI BE, bo L bFENAEE
BN B BARDBE, 2PuF o REHEICOWLT
4Bq/kg DD ULREDDEIZZ S,

(2) =K T RTOREYEFELRIE2EE

FEFF L7 3 EEREERED S DEARBERRE L
T, BEREPKE 2@ (B2 1F, 2°Pu) »3, H—



458 HEH—, WIIEE
FLR NABREL OV 5mSv/y ET 5 1BE KAV OV TOFEHENARE (B : Ba/ke)

FoE " 49 - " A -8
¥ & S /G ST 288, HHE % H & . 20l
B A 36.2 299 99.7 199 119
238py % R 44.4 88.7 177 403 423
R 4.84 5.73 32.7 62.5 68.8
B A 33.2 274 91.2 182 109
29py % R 41.4 82.9 166 377 395
LR 4.59 5.43 31.0 59.2 65.1
B’ A 33.2 274 91.3 183 110
240Py % R 415 83.0 166 377 395
LR 4.59 5.44 31.1 59.3 65.2
B’ A 1,770 1.46E4 4,870 9,740 5,850
24Py % R 2,550 5,100 1.02E4 2.32E4 2.43E4
7 R 347 410 2,340 4,480 4,920
B’ A 334 276 91.9 184 110
242py % R 41.3 82.7 165 376 394
LR 4.66 5.51 315 60.1 66.1
B’ A 39.6 326 109 218 131
1AM s 8 49.0 97.9 196 445 466
LR 5.22 6.18 35.3 67.4 74.1
B A 1.11E6 9.20E6 3.07E6 6.13E6 3.68E6
29Np b)) 5.07E5 1.01E6 2.03E6 4.61E6 4.83E6
7R 2.33E5 2.76E5 1.57E6 3.01E6 3.31E6
B A 1,360 1.12E4 3,750 7,500 4,500
242Cp s R 692 1,380 2,770 6,290 6,590
R 64.4 76.2 436 832 915
® A 56.0 462 154 308 185
243Cm % R 63.0 126 252 573 600
LR 6.10 7.22 41.3 78.8 86.7
B’ A 70.5 582 194 388 233
244Cm b I 735 147 294 668 700
2R 6.78 8.02 45.9 87.5 96.3

ZORDOBEDREEIIERIT 2HT L s, BOFEICHWLHRIZIHE > T3,

BT, BEKEZEOTRXRTORARYEELVEETE 56, o HHEET2~3Bg/kg DEL k2, ZHhIZL
WLURBEEREET 2, NABRLVRLVEEMSmMSY  THRAOFENAEBEE, BL% 10 $~30Bq/kg &7
L ToRERIT, WRXUWIHEHHESR) &L TERS D, $HROFNIFBADEITNDDICK S, 5T,
ns, NMABELV L E5mSv/y & LLAROFENABE
FENABEOHERERIEINRDOLEBITH S, CESWTREENGIREZELHR T T, thoFERHs
ZORIZEZE, bo L bBENABEWNSVIED NW—FTRESEVHEEKZoNnE Z a5,



Bk tEaEhc B 1 % BRERVIEBIHEIRIEEOSEIC DT

F11k PuSlBr s onEOHE—-BETLARRY

BRINTTHEEOFENARE (B Bg/
kg)

¥ & B’ A % R 7 R

238pPy 1.8Xx10! 2.3x10? 2.3X10°
B9Py 1.7%10! 2.1x10! 2.1x10°
40Py 1.7X10? 2.1X10! 2.2X10°
241Py 9.0x102 1.3x10° 1.6 <102
242py 1.7%x10! 2.1X10! 2.2X10°
241Am 2.0x10? 2.5x10! 2.4X10°
239Np 5.7X10° 2.6 X10° 1.1X10°
242Cm 6.9x10? 3.5X10? 3.0x10*
243Cm 2.8%x10! 3.2X10! 2.9X10°
244Cm 3.6x10* 3.7x10! 3.2X10°

22T, AROKBYID > b “BREK” B LU “4
- AME AHER13 kg (@RAEBCHLT,
86%) WXDWT, HEEDREME%* 1Bg/kg &L, %
NUNDOKREITH 5> “BFRE”, “BIE LU A -
Ui« - 20" &5HER0.21kg (2B L
T, 14%) WDOWTIHEEOREM% 10 Ba/kg & L7,
REVEFEE2 OIS 2BECHILBRIROLE S
DTH5b,

OAR1%  BINT 2 RABYOIER BV RETRERE
ko T, RAEYOBEE LIZY, TXL721IxE
HERL BB LN B Z LR B LT,

@IAEA D#58tY © B & U FAO/WHO OEEBR 5 4
ARIADCTELRIEET S &5 CHERE
AT, BREN: ZOEEI T, LROLKE
PIC DWW T LT o BETEEIRE I,

1x1.31+10X0.21

1314021~ 22Ba/ke (5)

459

T, FELLROFAIR KT % 2°Pu, 2°PuFH—i%FE -
LRBMEROBEDFENABECE L kD,
oM, BRERBEVKEEE Bz, ®°Pu
W&o T, “BREIAK” BXO ‘4 - AR SEED
L~V 1 Ba/kg £ THERIR, 26 UADOREDH
b —DODEL )L 10 Ba/kg £ THR S NI ERE
T, ARD1FHOKEIZ, *Pund RT3
BROBREREI4.2X10° mSv/Bq 2 AW T,
4.2%107°*[ mSv/Bq] x365[d] x (1.31[kg/d]
x1[Bq/kg] +0.21[kg/d] x 10[Bq/kg])
=5.2 mSv
ERD, BIFBIRLIAARELV LV (GmSv/y) 12
%,

B, BT 22RKEYDI> b, MEKEIEIECHE
XN B bDIE, BEHME ST B & U Cs DB L FERRIC,
EEMCZLRBYIOS b 1/2BEUTTHLO LEZ
SNhBH, TITRHEELRPoT,

(3) BHOMEISERDORBY 2 BRI EIHHICE

JAFENALV L DRE

WL OBDREYH T TY =B, WEHE»D PuB
LFUOBY I VRED a GBI L > THEREINLIHBED
DIL 2B 322 e HTE 2, HREES L t&KA
MAh 7TV —OREUEERENEb-2 £ %, ZORK
TICHEIG S TEH T % DIL # WHO 0§ T3,
REBEBOFENABE FHSEZ L VO—FETH
% % DT, DRL : Derived Reference Level D& TF*R
To) EFAT, %R (1) 2ROEBVERL THY
Twd, 5z oM BEHEEEOHEGEITILT, KA
MEPBE I L 2BERNIFETIERE L TORK
PLEGEFENARE DRL (i,/,k) 14,

DRLGijk) = &R ®)

EoTEzo6Nn5%, 22,

5[mSv]

()X DIL(i,j,k) (Ba/kg)l =

Wik lkgd™ ] XS:; (ImSvBq ] X (1/1:) [d']J{l1—exp(—A;T)}

TN, Wy ! ERINV—TjERBMAT TV — kD1 BYVBIRE (kg/d £7:13 //d), BES5REFEMA,

Syt BETHERRE % 1 B OB L 25807 Vv —7 j OFHFAEYRE (mSv/Bq),

A AGRE § OBBEER (dY)
T SREYMOBEGER (365d L{RE)

(BARER)

5[(mSv]

W3 DIL G, ), Bk & S LEHRYD (Ba/ke) =310 517Xs,, mSvBa- ) x (1740 [ {1 —exp (= 4.7

ZIT, Wi(=2W) &, BF®I7V—7HEBIRT 5 1HEYO BKEAkEEL) KARVOKRET, BA3.25
kg, $11.965 8L UAR1.52kg THS (H5KEH),



460 HEH—, MIIEEA

g(ik) I BRBY kBT 2K | DBUREEEE
DIL(i,j,k) . SKEBME BT LERMIN—7 ] IIH
TEARE OFENABE (1BHE 1 REWEL
DBE L H 10 RBH)
Thd, BENAVA_VHBRELTYH, BEORSHES
SUBRAYMOLEDH T T) — i ENFZIFERBEZ 30
EVIRRWEE->T g A DHERIZIERZ, 22T
Pus OBV 7 Y TLHED a REICDWVT, o BETHE
EofsticEHL, IhdR/INIE 3 o IRETREIBE O
it Lo TIBEDREEELE T 2o, 22
T, BOBIRERED L DK EOKED, IhEHLD
EEORBYEBER LG, 20 o BEEEBESS
BRAEIL B2, WEBELTWIBEEDS BT
1%, PPudfBREEPIROKRE VL, (Fz& 2, *Cf
R RRED S SICKE LS, FEFFEB & CBRER 4
IR DEREEET NI, EEBEN S CITHD
IO BNBEBHRBBRTHILOMICHEETRETDH
3,) - T, RIffi TR~ PPu BB HETLR M
EERLEBEOFENALV L% o HEREEBEDS
HOB/MEE LTEY, PuBLUBY IV TED a %
Bictd 28 LTRET L&,
VEDDERREBERCOWVT, o BETEEEEDS
SHENSLHES IR B, £, LROLKETIIOVL
TY¥H LT o MESEEERED (5) D 2.2 Bg/kg £k
ELRDBIEWZEVIRELGZENFH-E L », U
T, IVEH [REVOBEFER~NOBAGI L FE] TR
HLTHBZIEIZT B,

IV RENOVEFR~OBERG L EE

1. T RTOREWAHHRBEE 50,000 MWd/ton 0 R
FIFhE RO MHEFEE S TREEICFER
Shi-HE

Rk & &L 3 N T OREBYDSHREERE 50,000 MW/

ton (BHEIEER 0.5 A) B3 3 FEFHERRESEELES
& (B2RBR) ORGHETREBEORKEICHERI L
L RET . REHEAHOFENABE L, KAk
DEtETx 3%
DIL(i,j, 3+ RTDRKEW) =
g () %)

3 g’ (2)
7 DIL(i,j, D3 T OREY)

2,

g (1) T BRBEFE 50,000 MWd/ton (BHIEERET 0.5 H)
BT AR RERE DR R EES S (B2
Rk B)

ry
Y

DIL(i,j, ¥ XTOREY) | N"ARR L ~)L & ER
5mSvilLcbt &, B—HETTXRTOREY
BERENIBEDER N —T7 7 cX T 258
NABE[Bq/kg] (BNl ROBEEHV3,)

DRL(i,j, $ RCDRKBY) | T XTOREYHIREE
& 50,000 MWd/ton (3 HIFEf 0.5 H) B
R ER S ORABETE L WE
BERshiz L LGSO | 8L UEK7
V=7t T ZREBARFEZEN ABE[Bg/
kg]

AEEREE12RICRT,

LR T 3 o KEOMETREEE O & 5113, 10 Bg/
kg TH2, #D> b, #8Ba/kg iZFHNBGTEEERRE
R E L, FRHESEENEY *Cm (B2REBH)
355D THB, 10 Ba/kg &) o HHERETREERE O
ABEHER, ERISmSvIINIET 2D T, BEOREY
WY 5 FEE 2.2 Ba/kg L D BSEEWETH D,
ZRFEFEMSmSY & D EVL LA S EORE E
BtAS 2 ZENTEB I LIz B,

ZIT, BEEBNABELVVIZERL SWEET
Z2DENRTH D, RADOEEIZ, 12RO ICIHEIC
MIELTEY, HSFRARICOLTORGESHEEN
ABE, PREE—HERTRTORBY2FELR L5
GBI 2RI 2 DIL (Fl11RE=R) Th,

H12% PuBIUEY I UTE @BAFERE, B
BEFE 50,000 MWd/ton, ¥#IBERT 0.5 H DIKETRE
BEHE) I TIRTOREBYHBERE N

BEAEDRHESHFENABE  (BI : Ba/kg)
¥ & B’ A W oR 7R
238py 5.5X10° 5.5X10° 5.2%x10
239py 3.0X107"  3.0x10°'  2.8%x10°2
2400py 53X107"  52X107'  5.0X10°2
Py (#)  (1.5%X10%)  (1.5X10%)  (1.5X10Y
242py 38x10*  3.8x10"*  3.6x10°*
241Am 34X107"  3.4X107  3.2X10°2
ZNp (H) (8.9x10°)  (8.8x10°)  (8.4Xx10?)
220 8.9%x 10" 8.8 X 10" 8.4X10°
25Cm 7.0X1072  7.0X107%  6.6x107°
244Cm 1.1x10! 1.1X10! 1.1x10°
a BEAFT  1.1x10? 1.1 X102 1.0x 10

() B AR (o RIIBH L Wv,) D, a
HEREDOFFTIIED R,



B K fagtic 81 2 RAYHEEEHIRIBE OB E I D\ T 461
F13% PuBIUEY I UTEEOALRICNT 2 RNESNFEEN ABES

BREERE © MWd/ton

® 5,000 10,000 30,000 50,000

¥  Ba/kg
235Py 1.2x10" 2.4x107 5.0% 10" 52X 10"
=Py 6.9%10"" 42X10°" 7.4X10° 28x10°
260Py 2.6%10"" 2810 1210~ 5.0%102
21py? (2.4%10") (5.0%10") (2.9x10") (15%10")
22py 3.4X10°° 15X 10~ 43%10-* 36X 10"
21 Am 7.4%10° 3.0X10° £3%10° 3.2%10
#9Np*2 (3.7x10°) (15%10°) (2.2%109) (8.4%107)
#:Cm 42x10° 3.2%10° L1x10* 8.4X10°
25Cm 22X 10 3.4X10 16X10° 66X 10
#4Cm £9%10° 10X 102 36X 10" L1X10°
i_ﬁg 15X 10° 42%10° 12X 10! 10X 10"
(=)

SRR 0.5 H OB U BERER G OBEIC L > TI R TORBYBSBRI N EIRELH D,
2 RROAMHET DD, o BEHEREDOETHTIIED R,

840 8.4,0.0066, 1.1
110000 7 30 T 2.9 +3, 2‘0 -23+0.013

+0.023+0.094+0.00016+0.013+0.0076
+0.28+0.0023+0.34=1.00

BERCHED ZFEPEOEEIE, ®*Pud23% (Bl
IEH), 22Cm D 28% (E8TH) B LU 2Cm D 34% (5B
108 Thh, HEEBELLTEE & gKHE
D Py (B4HE) BLU2Np (E7H) OoREwS
DBEEIE, FREFNIA%B L U0.76% TEW,

ERMICOVTOREIN—TRBRILRTH DT, X
12, BREESZEbL 7L 2ICARDDRLBLUVZD a
BEIZDOWTOEE BT, BHEORLD, o« BEEE
W) BEIZDLIPFANRNTHAD, TOR[HRIIFE1IXR
ZRT o

FBI3FRERS &, BRBEEE 10,000 MWd/ton 2817 %
a BEGEIE4.2Bq/kg TH %, T D 4.2 Ba/kg i,
(6) ROA Rt 2 RAVFIIEBE L~ 2.2 Bg/
kg O KREL, LOBREENGVHELEDT, TA
MEVAVEM S mSy kL TE2BTH S, LaL,
5,000 MWd/ton DIE WIREEFE D& 1Z, o« BE S
1.5Ba/kg TRAABEV XVEMSmSy 282 TL %

9. ThE, a BEGHZ T CEHTHEEEL D WL
FBABVBEVRVTH S0, 10~10°Bg/kg A — 5
—DIFWICEHCERED **Np (FEH#2.355H) c&?

B (BARTFINLF—>0.3MeV) 2££5 O TEEHIC

BAREREENHEINI LEZONE, EFEDIHE
MRBEEEIC BT % 2°Pu & ®*Np OREEEERE DMK %
£ 1KY,

Bz 1E, 450 MWd/ton DIEWIRBEE D & %, [EFIF
BREH O 23°Puid £9 1.4 x 10" Ci/ton, [E U < **°Np &
7.5%10° Ci/ton (M HIEFREI0.5H) THH?, fhhd Pu
BLUOEBY 7 VLR OBERRIZ 2, HANIcERT
&5, CO2BER e (7)) REFEAT 2 LALERE
FERIS5mSy DV Iz ST B R EEEE EE (DRL)
¥, #*Pud1.9X107' Bq/kg & #**Np ® 1.0x10° Bq/
kgt h, MEE L TIR>®Puic & 2#9%i1cxt L
TPNp WL ZIBENED D 1% % LD 2,

HIEARREL ORBR T, *°Np OMETREIX, E >
5 2°Pu DMETRED B & Z 4X10°f5 L % b, DRL & L
T3, BPud2.7X102Bq/kg iz xf L T, #*Np D
1.1X10°Ba/kg &% %, EEL LT, ®Puic X2
1% & **Np 2 & 25D 99%i27%2 2,

FIT, EEALL TR, BREEDESITIE, Pu
BIUEY 7 VILHRD o HEICEE L THHIC 2°Pu



462 HEH—, A

150 Pu-239, Ci/ton

100}
50[
A— |

0 I 10I()0 . 20100 l 30100 ' 40'00 l 50100 6000
Burn-up (MWd/ton)

%1 {EBRBERE 12 31 2 239Pu & 2*°Np DOB{%

(Fe72L, WHRHY o DGHE

Np-239, X 10°Ci/ton

CHFET BEEEE (2.355d) @ #*°Np (8#%HE) D
ELHIETHE T 2 LENDH 2, Lrl, HEHEEI IR,
BEE, FOLORFERILER k5,

bR LiciEHmE LT, PuRkUEBY S5 v R
TERAMBRHBOEEL LT, ZhoKED ok
BHEEDAFHICERL T, “BREK” BL U 43 - ALE
T DMETREME EE % 1 Ba/kg A B, “BFEME", “#&
B BLU ‘W0 A ZOM OMSTEEEE % 10
Ba/kg DL b Z LASEY]E X iz,

2. EREYAMEEE 50,000 MWd/ton 4 BRI 1 &£

DEREFIFREIF T S B THERENIFE
BB 70 AR L2 &> THAFREL Y F >
BNER S WETFFRICEARSN 8D VB 5,
% 2T, BREEEE 50,000 MWd/ton O B BFAEL T ]
EERE 1 R okt Y 5 > th o R A RETREEI A %2 Bl
V7Y a BEEEOGERN T 5, ROSKEEERE
ﬂ— Z) . 232U, 234U’ 235U, 236U, 238U°
ORIGEN2? D EERIC L 2B & ORETRES &
VB E R 2 & RO 1B ERE, TURD
LBYTHD, £, boL bBOLHIT 22T 2EH
IN—TRALRTHE, 22T, PuBIUEBY S VT
FD o Bl ERRICERBYZ RD 2 DICKZTTT %,
(A) “BREIA” & “4F - ABLE", BIE1.31kg/
H
(B) “BF¥8E, “B#FE BLIUV"W-A-W-Z0D

FUXR FERAFRETOY I EKEOBESTEES
(BRBERE 50,000 MWd/ton, &R 1 4)

the g

8] 4.11X10°2 72 2.64X107°
234y 1.68X107"  2.445X10°  7.77X107°
235 7.75%107%  703.8X10°  2.70X107'2
235y 259x107  2.3415X107  8.11x107"
238 312X107"  4.468x10°  4.25X107

FloX FEFFEv 7T 2REEHARNFEEN
AHEE (L2 Ba/kg, 50,000 MWd/ton, % #]
FEf 1 4F)

% & Btk (A) i (B)
22 1.18 7.37
24U 4.83 30.1
235U 0.22 1.39
236 7.44 46.4
28U 8.97 55.9
BETEE (o) AFF 22.6 141

fil” #EEE 0.21 kg/H

MAVILV% 1 FRBETSmMSY &L, 1%E1 B
Bz ouTEENMAV~LERX B) - TEHET 2
E, TOFRBIBIBLROEBYTH S,

ZOHBEORFNBRUFENAREOHEE 6) T
HET2LEI6ROLEBITH S,

V7T AHMBYEBREIROEE R, Rak
(A) ITXET 5 “BREAK” BLU “43 - AERE”
MUT, 20Ba/kg THD (FB1R), o KRETHERES
(22.6 Ba/kg) L VEVWEBETH S, B (B) 2
WTHFEBETH 2, LB oT, ZOLIHENRY T~
& BBERIZDOVT b Y T VIRETHGBE O & FHE L Hig
Thid, BRESNCKBEYBIGEIROEENERTH
%,

F15XR 1¥E1ARFEOFENALV L (FLR | Ba/kg)

*z E 232U 234U 235U 236U 238U
BMEE (A) 4.21 28.3 29.9 29.9 30.8
R (B) 26.2 176 186 186 192
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8§ MEMOSHLEHRE

EEI BT A3RAMOMEL FRER 1 A4 BRE
PABRE1IRICTRT,

SEOER L oo AR E 2RI, BEEEATIIT “BR
KEOBRT ORALETFHRAVERE 2, BEE
BEEMKRL CHELAEBL, HEREE L TI3ER Mk
BENTVLIIRETOLEER) 2RO DBDTDH 2,

IR I NI E 1 R TIR, BEALUADERE
MEADODRBYAT TV X EDTVED, ZThiZ
Wiz RS E L TSR 3 RPAV SR TWw 5,

FLEB L UHBROREMOEIE, RAOKEYDS
FcHEo Tz, DFEENLEH T TY —DBIEIZ, K
BREZRAMEFRPIRBIEREMER TT-> ERO&RM
BEGEREFRES-TO B X ORER TT - R OREX,
SN BEUBEYOHEEEGHREICL 27—y
b iz, KAOEBRES2SF L THES I,

WENTC & 2 EEEAE TR, EEBIUILV2 DER
&P, BAROSR (AR) 131 BHY D BEEHL
Dy by (BH, FREREBIVY) BU%E
By, EEZEHMORRBEES 2V, MOEREICBIT
BZEXBIUV IV DEBRER, #hZh, 059515
WMTIk20g/HB X U600mi/H, 1555 3Tk 25
g/HB X U300ml//H, 3»55KTIk3Bg/HB LV
00mi/H, ¥L5EMO6mABCES0g/HB XU
00ml/HEWIFERTH- T,

IV BLUVEREDADOARBIZDOWTIE, BEP X
2B ORAYERTRE & 185 2 RORAEEFYE
ORGHIEIE & I L TREREERD, ChifAnT
WRDARBEREDOHEM[SRD SNlz, ZOFREEM
BEIARIIRT,

835 1 ROYE B L VALROKBYITIE L, KA
DEFEE LRI L, (F8BE I XROFH - ARBDAOR R
HEBFREUTOIDORBWYA 7TV —cgedicd
DTH 5,

B, BIFOHE FLIR) O1H4D I Vv ERE
119y bvid, FRE1IROALROKEAEBRES &
U4H - ARBIBNEO ST 1.31kg L D/hSWLOT,
FENMALVINVO: D ORBYHBERE L L TE, Z2f
W%,

HRE1R FEHREI 1 HY D ORAYERE
(kg £72EV v b))

RV DOEE B A # ROA R
:(¢EFIN 1.65*'  1.0*2 0.71*3
RE{TREE T T 0.2 0.5 0.6
LB M 0.6 0.25 0.105
F5'2 = i 0.3 0.11 0.055
A O e Zofh*"* 05 0.105 0.05

2R REKEER,) 1.6*° 0.965  0.81*1°

*1JCRP Publ.23"V iz & 2 —HY v #£E k& 3,000 m/
»5, £F,300ml, BYPPICERINBKT00ml, B
MO & > THERNTERT 57K 350 ml 2R\ 7z
BT K, B 150 ml & % DAt 1,500 ml OFITH
%,

PRI DOV T ORI, “IRFHIFRERFREL DR S5
WD (BEF155 4 6 H, “FRUITAE 3 B%ET, BFH
BERESR) pA3 DHRD 1 HY D HEKERE I X
272,

*3JAEA Safety Series No. 8172 0 1 44 260 V v
MV (p. 63 D Water and beverages) # 7z,

xR HROKR R AR A oS R BEE I
5 FHiitESE” (A1 51 % 9 A 28 HIE FHEESHE,
—EBARETFRRICE3I H2TH) E5FRICE -1,
SR, B¥E, XK, 202, BE, BEB I UFEE,
K, SESNRESMECH-o TRTEDLNLTWVS
AREEL LT,

VA R BMEAERS, FRMUADOFERL L
FEWEEZ SN D,

SIFEIRD I B, B, FAB L UAERLS
ORGEE, BHEE BEBIUVA-I- A 20
DIRBYAHT TV —ICF LD,
OEALNEREEFAETO, BRI EL 60 EDFY
X, 1.35kg Tho7: (BFH{HE),

*1'WHO “Derived Intervention Levels for Radionu-
clides in Food”"® (p.27) THIRIX, 1412 275kg D
4Pk 275 kg DAREEBRT 2 E LT3, ZD4HA.D
215kg % 1HEV W T 5L 075kg 725, BRES
HEHOICEEL EFEBNALVLE L TIRELBIOMEI
5,)
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@B 2R KARMENE

HEEEmE (g/H/A)

TERF 4R PARMENE CRERBEMETO

HBEERD» S OHEEME)
HiEmRE* (g/H/AN)

] B KR FZERL

5~6mE  05~1ER ATOHRERE

%*1 F5~F10)

S 110 55 320
T 50 20 140
Rt 30 15 120
TR 50 20 180
=l 30 15 50
HEHE 75 30 —
L= 40
LB, 300 600 —
LA 10 5 —
iz 15 10 —
BAH 10 5 —
onxE 20 10 —
A 50 20 390
W 15 5 60

' 5 B
2 EFEHE
* #= 220
ERE 100
RIE¥E 55
RS 100
S 65
RES 145
FE B L U B 125
+ KW 20
B A 30
B KW 20
on %8 40
ANE 100
i e 25*!
EEEsELSE 340
*UEERICHRE
FREIR KEVBIEHBEORBEER I
AushniRMNEBRE
HERE (g/H/AN)
"ok B SEHESRAY SR
DA Dl
1. fRAK - 1,650
2. B, BIE¥E, 202,
335 400
BE, wa
3. 4, FLER 125 200
4. K, THE*? 285 300
5. FREE, FHE* 165 200
6. A, O, g 210 200
7. Z D 245 300
kK & B < BET 1,365 1,600
“afREOSH EERICH o TEEF LRI NI BHEEL
T—%,
A RE LM EEICH > TR TEDLDR TV ARMEL
T—¥E,
Su[REH It B 2 B
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*HROBRBBIRE SBEF S HEN AL THLRDOE
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P4
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HRg ek, ThefWHEETH 5, HREREK

&

, S~6 ROV TIZ1/2, 056~1EBIZOVTIZ
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