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Abstract - Intervention levels for foodstuff restriction in a radiological emergency in Korea
are suggested based on the justification and the optimization through the cost-benefit
approach method from IAFA Safty Series 109 recommendation. Intervention levels are
specified for three broad groups of radionuclides with similar values of committed effective
dose per unit intake and specified for two broad categories of foodstuff grouped according to
value per kg. It is also discussed on the applicability of revised intervention levels for
foodstuff restriction. )

Key words . radiological emergency, intervention level, foodsiuffs restriction, action level

20} - 1AFA A= 1099 AAE Aed 2 A48 A6 gE vgools YITPe A
shef gelubelol AY P AFHAAL AVEN A4S AL AT B WFL
AGHEAZ NARE nefsted 4 IFO2 PFRAAD U g Al Wt agos
easi ohgel AR AAEAE A GRA AL A ARG AL b
o) 3h5lch.
Sen WAL, UES], A BN, £HES

A ICRP[1] 2 CEC[3I7t A&atd FdA L

ril

AZAAAT 7iEd B3 A7 A=zxd 9 Jensen 519 AFZE#HIF HEH o

g}

(]

qeld] 5ol o e G AFE 99 o
slch. Aol A= JAEAZ dnete wge

Fu

WA ol% Suedd gl sdHo] gor gwden AH 9 zdE T¥F F29 §
aA F kA F4ez AYdel Atk AAE A Ar FuaAe AFgY PAE FRUHS
g 4 A9sd £ Qe A3 faddel AF 110 £3 ojatw Fo §)E 24 29 & Ak
10 mSv Ax2E ICRP AANE 71F22 0 gepA %;ﬂg AL AHHE HEZALL o
del 128 NFges 43 @7 Aol 4Aa 9z ¥g F g A% & F Ut

TATE UNOR FEAUTHE AAFE W Ay P egrie AFY GFAEAR
Holm, F WAE WAANIGA HANHE AFSY o vow g 4 g adrg Qo) e 4
Az AHAFeR AT o) 54 Tlzshd 4 ARe wiHE A%RgE B4 ¢ #E A
AREAY He93d A 9 HASE F5  ojp. A2 AudM APH dadwd 53
e wlg-o5 HIERield AR AT o] mde o qadREg o e 43S I

89



8

Ao Hodgts RAE Y B s
H%lt}‘? gt} o)k e ZAZ W &-9
Hol 2o o /dEe Hegadq A

o}t}ﬂ Audo.

Ty AN AELHAG TFe

[F1319] @5 Qded, 2 gg B 284

3,000 pCi/I(111 Bg/l), A4 200 pCi/g(7,400Bgkg),
+ 6,000 pCi/1(222 Bg/ist 2thf6). ol 5 e A

B 27 Rody didE 2 4EERE o

FA Zote] HAR PG e B g

Sated nEd dol g,

FUoM FAE[4] 5& 5 mSvyel PGB
71Eeg AFAHAADE AF FEAYES
o:]a')tu a_]!ina ) AL Wy /\]-,(1]—5}7“ A}x—?
u} °‘°Ur 7]2;]@4 AQkolut WALA 9]

Ao AEANAE H2H Zeigoh

°f &2 IAEA AAY= 1099} A" A

A % AYg Ao 0E 2g-ol5 2w

2 oAbl Al AZHAAT AYEYe o
2AE ¥R FW EYABE o] 83l

AAAE AAEd Adstn 2ol

2 g de M NE o vtEe Axsy

3 IE‘ E**a* 795 g ned3to

1 g EL 7}21011 e}

}%’iﬂ}. aga A" AgES

A A3l Aggo] lojd m ot A}

ol e} =93t

AYEA frx

of. oi

m°‘ it olN ox!
Eu =

¢¢mm

LEE Y
EE N%_} /\-‘_rlz.“a']. /\01 e 9_%]
o]l AZIHT 24 WAZE] 44 T
< o 24 OIHH 285E v g AY
2 00 92 A4 e, T3 &
T BT A A% AF g3 2uxn
Aok A £ gle FaARH BRI E A
BAH vgol IA mYsE ALl
AE did 5493 HHsE HYE
tete didie 718 2dd v g-o)s

Hgae Aol geHoln.
¢ Al{%‘ *"ICHZM £8HE vl g ab
k 9t 2489 ¥& b(®ke9
& Vikg/h)e Folgtn 744t

rir e s

3

¥

frd
ol
N

TR -]
fo
0
ey

L &
o njo

n‘o‘ Jg
[1ie]
Ol
H £

A

]
ox K

r>':h’,

do off

Al

o J:N

"
o
<

(1)

BB est

274 23 20024

B AHY FA ARFAABEENS 2
=P 83 ddel, BASEE CBkg)
g 2t 24% AMEPH 4% dyi: g
2 thew 2ol TAY % 3ok

dE/dt = C - V - e(50) @

SANLG 48T AN v AT 43
Wshe dE/dish BANST ARAAZ Qojx:
0% a9 o2 Ugd 4 U4 299 ve
ARES FARE F$, 9 ADF AFv Ao
228 Mg 2 B0 BINDT APz Q

X ol ¢ -dE/dt 7} E 9, AEYAI} A
F3te Ao}
28l HA AdFEAE 99T 505
o] 07} £& u dojRic}
ca +dE/dt - a =0 (3)
A 2 H2)E A3 dgstd
a *dE/dt - bV = 0 4)
@ -C-V-e50) -bV =0 (5)

HA8E 55 Coan Y33 Zo] 782
. b
T o -e(50) ®)

AV g 71zste #7)

=)
I
2

N
N

oL

2 Yt 3111 TET b/e ¥ & &Y. EA
BFo g g, of e AaH YA o
b EF ey 95 Frd 9 nuzgs
Metglb 2 doXE ols

1 SvE 5% 3 39 A2 Alge) Ay
g &4 o 1d Fx2 HiHR Q2] o)
oulE AAR =gz H23W 1 SvE v Z
AYL 149 AL AdddE R 2o} o
g 2e Agor @ Tt AZYgE AUZ
ZRAS(GNP)el vldgide R HAE & 3
th IAEAT 99AZg M2z dozE o
5 ¢ & GNP/man-Sv * 200%% A<3ld o7}
g F7te FRaSd wgstd 7168 £ S
£ Bl Aot ofo tig FAT o] WAL



HAbd A AFAAAE V1E L HEA 91

o

183
A% 2ol
FNL5EL

bl o 3tE

74 BolR & g,

ol |3 20009 Setekel A
$9,528[8lc1tt. °}E $10,0002
Aste ofehst 2ol 7&HT

} 3

ol? ofl ot ki

e

R
I

GNP/man-Sv + 200%
$10,000/man-Sv + 200%
= $5,000/man-Sv to  $20,000/man-Sv (7)

n

9 7

FEEZ A 2ed Ay

of Bt 7135 n AgAo o Fo

gA s b dasas s E»WOL
v WHol 2% IAEA SS-109

# 7} ‘; cuxaloll tﬂfﬂ NAE=HE

O A

0 >
:LHO
=2 M 82

rid

ml

=

ot u71%, WHF, AAF & Ue @ 2
o TRAAY. 4 B, A h4 252
SEF, $REAF =), 203, 3 A FF
= oM, BF, §F, olF, @% = TEsdd ¢
Auzte 39 AF ARdEe BEdE g
TRstd ofe 2ot

s
N
Do

I'Jl}\|>k|‘ﬂ7< ja

2(6)ol A,
e(50)9) go= ‘%”Vé AZE
AR+ gk 2y gARAN A
2 BASHA FE3hd 7H°‘* & A4
oﬂE lf_zl)«)u]» 7}251 )\]
AEHE AdFAE
e(50)] EAlo] Hl3 1§
2o 9@ AUZAZ 2 189
AN QI E 3 A G 4
T 3Y AR gE %%3: 1&‘1%}&1 N
g ZAEdg H9ALA ax ]

2
= ¢

z2 o
N pob

SL
ir
B orx 2 o) ofN Ao e

>, L of
ok
do 3 2 % o rd Ho e rir off

rir
o

QL
~{II
i
)
o
N
-—_
rt

5
™
>>
rir
£ ¢
s
do Z
for 7

o
}N
«U
Mo
ol

N R,
=

A<

o2
[Pl

N
i

il
rlo
<]
2
=
2
st
v

- A 12F  AEADET)  10° Sv/Bg)
Cs-134, Cs-137, Ru-103, Ru-106, Sr-89

- A 278 8T AL (e(50) : 107 Sv/Ba)
1-131, Sr-90
- A 3328 29w ALE®0) : 10° Sv/Bg)

Am-241, Pu-238, Pu-239, Pu-240, Pu-242

ditdow ¢fo FFE H/lee Audg
ook g odHA g AR o9d Ae
A s Zolth of A% £ HY =S 1.
A o A2 dA Hgshe vES xH
7) A8 A gol 4 £4d £ Ut

a=br vl (8)

A714 by £ kg@ WAHE ARG A5 v
fojo] i = SHF FEo] AvEle AgY &
vl -golct, ¥ A 5)F t& o] Huh

a C-V-eB) ~br =0 9

Telez, 96 Ul HE W FEE 9

3 o] FaTh
Com="7 2} 2(50)_ 10)
AFHAAD A
e

% 19 PAMAE Cs-1377 BF 19 2
o AZEA Abgte] Audol @ o]% S4%
Aojetr] SE AdEdE AENA B o
i o] FaA

do o

b
L-Cum= a - e(50)
= ($0.2/kg to $1.0/kg)/(%5,000/Sv
to $20,000/Sv x1.3x10°® Sv/Bq)
= 770 to 15,000 Ba/kg
A7\ e(5009 2t 13x10° Svy/Bg & #IF
99 gyt agHdon AEsHAY s
S Agde 162 AAEe FURI A
AREH7E A HtEEE Festdd
Mg giglow g WA 3 R $
A8 wxo i AF AV A% HHgd N
Aol WA #@otE & . oA Aizgd
HEAES Cs-137(e( 50)[9] D o} 13%10° Sv/Bq,



92 BHRREE

ojglo] 21x10° Sv/Ba), xl]2:1+«l ERELES
1-131(e(50)[9] : o] & 22x10° Sv/Bg, o€lo] 24
X107 Sv/Bq), A31E WEAZEL Pu-239
@B0)[9] : o1& 28%107 Sv/Rq, @] 65x
16° Sv/Bg)z FRete] AYE9ie Adsd B
13 2o

Table 1. Range of Optimized Intervention Levels for
Withdrawal .and Substitution of Foodstuffs

Food category 2 ( B/kg)
Adult Baby Adult Baby
Group 11770 - 15000 480 - 9200 7,700 - 30,000 4300 - 92,000
Group 2§ 460 - 8800 42 - 810 | 920 - 17600 &4 - 1620
0-60 2- 30§ 80-130 2-30

Nuclide Food category 1 (Bo/kg)
Group

Group 3

MEUARSR
Hae AT ARY ARE ohdRe
o $ 0lkg 22 AP
A, $05kgRthE Aohn
e AL 5 g Ass

AS olF 1138 Bx2

Wge
bE garne @
dae. da @
IR

_ by - 1y
Cont a -V -e(50) °“~"‘1
Coie = ($0.1/kg to $05kg x 1/10x
25kg/day)/($5,000 to $20,000/Sv
%10 liter/day X 1.3x 10 ® Sv/Bq)
= 100 to 1900 Bg/kg
&g wygoR g WA AaE 189 84
E Y7 dis] A3 AL=d9 99s 3
M dd oAl Alagd yEdEg
Cs-137, A2259 WEAZT L 1-131, A32EY
HEALTS Pu-2392 313, e(50) 2 o &3 o
"ol FE3A AJYFAE Arsld F 29 2

=

SEE2TE 2R

2002

Table 2. Range of Optimized Intervention Levels for
Mitkk based on Substitution of Clean Fodder

Radionuclide | Optimized Intervention Levels (Ba/kg)
Group Adult Baby

| Growp 1 | 100 - 1900 62 - 1,170
Group 2 60 - 1,100 6 - 100
Group 3 5-8 02 - 40
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Table 3. Recommended Intervention Levels for Restriction of Foodstuffs

General Action Level (Bg/kg)
. . Meat, Fish, | Vagitable, Water, Baby
Radionuclide Group Grain Fruit Milk Food
Group 1 2,000 1,000 200 100
Cs-134, Cs-137, Ru-103,
Ru-10, Sr-89
Group 2 1,000 500 100 10
1-131, Sr-90
Group 3 10 10 10 1
Am-141, Pu-238, Pu-239,
Pu-240, Pu-242
IAEA Recommendation
Group 1 1,000 1,000 1,000 1,000
Group 2 100™ 100 100 100
Group 3 10 10 1 1
Japan GAL’
Group 1 500 500 200 1
Group 2 - 2,000 300 1
Group 3 10 10 1
* GAL : General Action Level
*x 1-131 : 1,000 Ba/kg, Sr-90 : 100 Ba/kg
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