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Abstract - A practical methodology for the determination of derived intervention levels
(DILs) on relocation following an accidental release of radionuclides was designed based on
dose rate on the ground. The influence of DILs was investigated with respect to the change
of parameter values, which are dependent on socio-environmental characteristics, in
distinction from temporary and permanent relocations. The DILs on relocation showed a
distinct. difference depending on effective removal half-life of radionuclides following a
deposition, delay time in measurement and residential characteristics. In particular, the delay
time in measurement was an important factor in determination of DILs in the case of an
assumption that dose rate on the ground declines in a power function, not in an exponential
function. The DILs showed lower numerical values as longer effective half-life, longer delay
time in measurement and longer exposure time.

Key words @ accidental release, derived intervention level (DIL), temporary relocation,
permanent relocation, dose rate on the ground

8% - XHANL) A2 AT WAYERY B FEF -7-‘?14 ojFE A% FENYEA
Abge] 287 PUES AT HFSo ZAsE nABPLh o|FE 28 E 7)o wal A4
ojFsg GFojFz FEIA HHEA HUF T WE EﬂﬂTHJ 9%E nFAd. ofF
€ 4% FEALEAE B EAY AR AXF d4F9 fa AA 937, F3 ADAZ, 9
%1}94 AFEAR T we Fol g2 Jvehdch 53 NEWA AFgo] s Pyt of

d g YU A4E MEsE A &3 AdANS FEALEN 2Ad dol 328 82

2 Agdce AE & F At #F F3 AANDIL 25E, 3 AQANDel 22FF 2
g3 HEZ7}F 2ddel xE3HE AR BFE AEAYEAE 2o ¥ FE vEhdTh
ZH0 : WRY NI, RENYE, HOIF, Y705, NEY M8

A8 s oluz AA, APH B 5 A2

: 7 ARAE 93RS AEA 2] W FPF o

22 PAMEBA #AHoT  AYES A HAsok dg. oW An

A% o WA EAC 9 UEY  Hale Jages] 9% 89 gy o

91



92 BB et
, 270, 43 20E B o|F SAR MHH F
A o] glon, ol UgAAd FEAHLS AT
Ao $74H BEA AL Alune Ay 77,
Habs 0d AL Fol 23yt ol oY g
P FoAA ojFE= F2 W5 (radioactive
plume)o] E33% F

R E ¥y W
A E R AFEHF (resuspension)2 F¢o o
WEGES A3 ZHog FYHn o]FE &
st 717k wel A o]F (temporary relocation)
9} gFolF (permanent relocation)® gl
Ut oz Uy e A 3 AYEY =
© $3dAM 54 715 A ERY FH=R
dgd 5 Yot FAE ARG AL
APTA] gAY AA Qo B A&sta &
FHY B ool PALEA T Uyt diF 9
424 (public acceptance) ¥l ojNE HT}
AFHHoT. Mo o3 AUFHEHYH Fx¥
SR AN EAste FAEAELY EJE FA
AAEFA7| 7o w2 FEAYEY  (derived
intervention levels ; DILs) &+ 2%3/449%9Y
(operational intervention levels ; OILs)e]2} @3}
o, o] Aol g MYEHA 4 8% (practical
quantity)olth. #=/MUYEAE A Zd 83 43
& UAE A0 g AgHola 2A )
folgt EFoz T ol st gwryoe
olFel g FEANYEH + 8 EIdZE A
HoMeo Ags AFEA 2g9LEoltH12]. o3
FA AFFA|FANE old T vty A
AXE AABLL YAT A= E o]F 77 T3
2 oY JA ARE AFErdE da
o] it}

7oA ATE AFgo 2A5S
A3 FEALES A mo

g
s
T

o

T
&3

B

2 oX uE N e 2 1

Fqle)
483
2 ndaTh o5& ast Aol B
AFst GFo|F2 FRe BFBY WS
FEAYZAY %S TBHYT

2y ol o 9

SEAYFY 44 e

FENGTHE APl 93 AYFAt FA
#AgY. 34 44T JAEA)ANAE 3gA
% (avertable dose}ol 10 -mSv/month °}4¢l 7
T AT E A3d 3 glon, YAF AN
ZFol 1 Sv oj i A% T& ofd dAIE

3|9 M %ol 10 mSv/month o4 A ¢ FFolF

B29E F2R 20045

&
[

atH2] old F:XE ¥AH
okzbe] Aol Q& & YA Hwk
FALE zhe Jehdti234] d3dH 2
#BAste o FALAHBRIFAME
1$8AE FHax ¢ 43 A o
A= (projected dose)d 7id il
S8 AN TS FREAAE 9
Ad+= 37 Mg (avertable dose)d] 7id
j g3t Fux £ ZIEXNE A} Y
Rol HZ9 FAolti23] mA FHRLF
(cumulative dose)e] iAol oid AAH &7
(deterministic effects)e}] 2¢x& xH}3AY =
E AE dsAs 2 4N 5 5EF A¥S A
ostxn gAY AAAY ojHd wd M}
dgd] AR dAN FFE 9AA gev
[5]. A faFBAYFAN P Je A
Zo] g ANYFAE Yutdoz Mo FH7L
o gy 8o e 6jEvts nestd o
A9 A HHs HAL T HAD
golo}, d3 F7F T A Yo o A3, #
A3 89 S " AIdEAE g2 & Uk

el

N

3]

b
=3

o Y fo

&

1

@ ol
o 4 g

o o o = VT, B D S S
N 2

HHFE 98t R=AAESA

dAEA e Az dBe2 FEd A
e 99 73 ¢ #7338 54 T4 "
y7) $o2 ojFstn FHIA A+ T o3 A
2 AFE A8 F¥E A EFLL 34
F Azl o 3l B V18 R 8734
4 T 9%z AA T Ao oy
A gAY AA 2 FHol IAAF Ao o
g AFgF2 F2Ev JHARsHd, A 9@
NAEAN (IL,,,, mSVA dF FEAYEA

( DIL,,,, , mSv/hn)®] ¥l& o3 2o

IL py _  _dE(tpt3) LAE (¢, t3)
o ,,,, D(t,) D(t))
_— ty -2
_ Lff, D@ e~""at _ L(eth—e”?'™)
D) e " Ae4h
_ 'z (e—) ’2“.‘6—) 13) (1)
Ae”th
714,
AE(tz,t3) -4ty -3t (2)
D(t) B Ae A



AR AF FU9 ofF

i

D(t) - 2 299 AN

3 ¢, ol
A AEH AESE (mSv/hr)

AE(ty ) @ t oA £ B 23NN QA
A AT B2 FHHF (mSv)
AE (ty ;)  t, AAM 1, B G2 o) A3

*EHAL 9 2= FHHEH(mSY)

L:37 AFAR

A 8F £35 AAE (Uhr, A=2,+41,)
714 2 843 24 S 98 #4F AA
£ (1/hr)

Az BAVs 894 (Vhr)

AAEAAL Aba e i71 A 83 &3

A disfst 2 ojFE AL dF& P A

433 Hojue rH Heoln, o] % 3
AAFT AAFE A 4T g Red
02A A (DA JE(ty t;) b AE(t, 1) &
oY AR ez gas}ﬂ-gloq §1:} J 2
I} FLE gujg e G 71
A 717Ml 24H 298 A &%
S o e AR diE A LgAdAM AF

Kl Pl«l YAbs A 5& AL o
Fe A% N2 Fgdd dF9 FE AAS
A€ #ABEAY 714 2R #7433 S44 w
date, dgFgez ¥ics, MCs, Rud B¢
-n‘i AA 27 (Ty=n2/2) 42 1049,
29, 149 Ax g A do6)

AAHEAL At A T A2 E A4
To] 7o ¥EHY, A2 Ang FPo
25EH P44 FAF 4 A9 3¢ AR
o AREE Azt g AFESst opd
t™™ Y (S FEH2 Aade Aoz vay
097 ggedA = FEF AR
(day), &< = A BFg Y g

iy

T M <
met thzv 02004 08 Alolel g&e ZETH57).
of 4% A iz AYENN B F=AQ

Z99 0x ged 2o
IL oy AE(t, t) LAE(4,t)
bIL,,., X)) D(t) -

L) "= ™™
(tl) T (1—-m)
(3)

t__
()™ ft Lt ™adt =

Ch!

FEALEY A ALH YU B 93

of 714,

AE’(t2,t3) (ti 1'm~(t2)lhm (4)

D(t) (t) " (1—m)

A @E 4 @9 28 AR AFEY #A
7V At ohdelyq FEAUFEHE FEA
qEE EH%‘JM AZANE (o3 FAMNAE) 4
o ¥4z XTPLYG

OEL

%‘?01%% mu AWFAE GA Bole
Ae ddRA 23 e BAR oFHE &
RolFol wa Bt F9H qgBYel £
ARG olF7ize] 2FHE A%lE FFo)F
2 3an. GTolFE YAFol v B

‘20 A7 BAW AT 3o Basw, o

Broz AAF Nzt BE AHELY FE
T ASYFE 22D ARG dy
GTIFE AT FENYTAE de 244 =
dozyy A4d AEW 4%se Made v
4 w44 gol 448 + At

(Condition 1)

—_ T0yr
L D(t=0) foye_“dt( 1 Sv (5)

{Condition 2)

L D(#=T) = L D(t=0) e *T
< 10 mSv/month
(6)
o714,
D(t=0) : 9FolF 24 ANHMN Agd A

28 (mSv/hr)

T : 97T AF3E oF712 (= 24D

=L L

AED QFgol AT FA9 of
Bt 488 FEAYEN A B
9o 1Y PUEL 8B 87
&el wgel dE FEAAZAS
k.

29 1& AHoIFE 98 FEAYEY A
e AFE vhe gol PAYR Yol AH

R

I mlo N
b
o,

g

QgLoh'. i

o 4

L.
of



N WA BB ek « H29% F25% 2004F

800

700 pTE==X

T

N WO
Q © Q O 9
S o © o O

100 F

0 P
1 2 3 4 5 6 7 8 9
Duration of relocation (month)

[~—0.1yr o~ 0.5yr —+—1.0yr —o—5.0yr ~x—10yr |

Dose per month/dose per hour
(mSv/mSv h™")

Y

10 11 12

Fig. 1. Duration of relocation as a function of ratio of
monthly cumulative dose with time-averaged location
factor of 1 to dose rate on the ground at a
measurement time, e JE (& t;)/D(t) 5 It is
assumed that dose rate on the ground declines in an
exponential function ; Legend in a box represents
effective removal half-lives of radionuclides.
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Fig. 2. Duration of relocation as a function of ratio of
monthly cumulative dose with time-averaged location
factor of 1 to dose rate on the ground at a
measurement time, ie AE(t, t;)/D(4) i 1 s
assumed that dose rate on the ground declines in a
power function, ie ¢ %% ; Legend in a box
represents delay times in a measurement.
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Fig. 3. Dose rate on the ground at a measurement
time for pemmanent relocation as a function of effective
removal half-lives of radionuclides with time-averaged
location factor of 1 ; Condition 1 and Condition 2

represent the results based on lifetime and monthly

cumulative doses, respectively.
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