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Converting radionuclide concentrations to ambient dose equivalent rates:
proposal of EPA model and prediction of dose rates by the physical decay.

Okujou IWAMI, Ph.D.2, Yasunori SASAI2 and Fumio NAGATAP
a Miyako Japan, b Morioka Japan

Abstract  Coefficients for converting the concentration of the radioactive cesium into
the ambient dose equivalent rate are calculated with the model which was published by
the U.S. Environmental Protection Agency. The result of applying the 1cm-depth
equally distributed model is compatible with the finding that the concentration(Bqg/m?2)
of the radioactive cesium in soil is estimated by multiplying the ambient dose
equivalent rate(nSv/h) and the coefficient of 276008(Bq /uSv h™ ! m2) in the summer of
2011, which was reported by Ministry of Education, Culture, Sports, Science and
Technology in Japan. The physical decay of the radionuclides in fallouts and their
redistribution into soil can account for the actual measurement of ambient dose
equivalent rates, considering the effect of weather conditions. With the data of
simulations, we proposed the hypothesis that fallen radionuclides move into soil of the

fixed depth within 20 days and stay there after.
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N HERR I S0 An Sv/Bqsm 3|5.07E—17 | 4.02E—21 | 1.93E—17
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Wij. Ni. Xij. Yij. Xi0. YiO. Rxj. Ryj ic oW TIIX A L[FEETH 5,

T132ij : 7 /L/b 132 @ Xij IS+ 5 EME (MBq/ m2)

T129ij : 7/L/L 129m @ Xij (ZH Y+ 2 EEE (MBg/ m2)

[131ij : 3 73 131 & Xij IZF Y4+ 5 EE (MBq/ m2)

1133ij : = 73 133 @ Xij IZHH ST 5 EAEE (MBg/ m2)

T132i0, T129i0, 1131i0, 1133i0 : &L i iZF 1) 5 Xi0 (ZFH4 4 5 T132i) FEOfE
Rt132j. Rt129j. Ri131j, Ril133j: KRR 04 1 &L L& EORMj O7 1V 132, 7
VL 129m, 3 U3 131, I VHE 133 DAREEIC X A= EL

0.394 : 7 /1L 132 @ lem FEYEFEH (uSv-m2-MBq 1-h™1) [3 V3£ 132 # &)
0.0119 : 7LV 129m @ lem AR &R EEHK (uSv-m2-MBq 1-h™1)

0.0651 : I U 131 @ lem HEYERFEH (uSv-m2-MBq 1-h™1)

0.0997 : 3 U 133 ® lem HEY EFFEH (uSv-m2-MBq !-h™ 1)

[len BRE Y BREHIT 30keV LLED ST 54 5 $5iE]

Wij = 0.0927Xij+ 0.249Yij + 0.394T132ij + 0.0119T129ij + 0.6511131ij + 0.09971133ij
+0.018
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%, Ll flx OREMENARATY, BEE 525 BV SBEm THUE, M
PEWE D AMEALD T2 D LARE U PEE ORI O 22 &R OB L &2 at
5 Z LN &0 IR TEME O FZER O S ARIEOH I IR 2 HEE 5 Z LN TE D, E e,
BEJN O PR TR E R 2 3] LI W E T, RO OFEZ T
RETh D, BHOMBIIHREK LI 0 D EO S YEYEITA 20 B LINICITHT
SOIEFEDAAEE RN L, T, SSAIRBIEEE T 5 & ) itz iR LTz,
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Appendix HEOEH

B E ONBH T

WA DOWRFZTORSTREZR Ao, W] t 72T HEIE LI ROBINEEZ A LT 5 &
A=Ap X (1/2)v7

F7o, T=In2/2 (A BEEEH) LV, A=A X e ' LbHERIND,

B 5L LT RS 0 - T

Cs134 ; 2.06 £ Cs137; 30.1 4 1131;8.02 H 1132 ;2.30 §fH] 1133 ; 20.8 MR§fH]
Tel29m ; 33.6 H  Tel32 ; 3.20 H

Nz A D Fluence
EROKMHDOMEFED da Th HEKZ IR T 2R 7N AN Th b & X, ®=dN/da TEII D

B, BT m 2,

RINARE D Absorbed dose F7-1% Dose
WS BT, AR S BRGT L7 B dm OB ISR S 7e =RV X — DO SFEHEEDS de D &
&, D=de/dm TE D E, B Jkg 1 £7213 Gy,

B —< K Kerma (Kinetic energy released in material)
H—~i%, E&E dm OWER TIEMERLFIZ LV MRS T3 T O ERL O FI i EE)
T RLF =D dE % dm TE|- 7=, K=dE/dm, {7 Gy,

&R —~
WoNEI T, FERTERRL IS LD R S N2 R TCOMERL I 2 b EER T kL
— DN, FEZEHEEKIZ LY Kb D T R F— DT,

RS SN E N 2R O%E . WER - OALRE, 1IMeV LLFOYFIZ 20T, &
W R, H—~. EED—<IT% LV, 10MeV TH H—~ L EHZEH —~ DEWIE 4% LT
Thodl16l, T4 Y b =T FIRICITERE S —~ RELPEHEE TR I LTS, £
KDOEFE=HV U 7RANBPHET D01, EXABHRER (Gy/h) THD,

HEYE H (Dose equivalent)
FRR D & D BT 2WINARE D & RO ERE Q OFE, HAL Sv,

ERMEUE He (Effective dose equivalent)

ICRP 73 1977 fEEI I3V T a8y Okl ~ D EICHA T 2 L ORI E S &
DA, HAL Sv, EPA @ Federal guidance report NO.12 OFR#HR F 2 Dlk, FEohk
BETIEHRL, ZOEPHRBLETHD Z LITHEE,

10



Iwami et al Exposure-to-Dose 20 March 2014

Zf%RE Hr (Equivalent dose)
ICRP 73 1990 4E DS CTEFE L7z, fHR% F 72 138 12 B 1) D EW IR & & i SR 4%
HOFEDOKFD, HAL Sv,

E3h#E E (Effective dose)

28 OMBIRER ~ DB E AT &2 U CORO IR EOE, JNHBER OS5 I12IE, 4
ligis D S AR = & AN AR ORE ORI, BAL Sv, HGHFRORSTRIC L 0 | B 2
725, AP BREF, ROT MRS, ISO B b D Z LR E <, ZONEICEMERN/NEL 72D,
AP WU OFAED . 7 A Y b — T FIROBEFEER TR ERERII RSN TN D,

JEOBMEYUE (Ambient dose equivalent)

ICRP 23 L7-. BN 30cm ORI D MEEAR 7 7 > b 2GRS EATIC—HREA
L7 EORFEORSOMEYE, BALSv (Jkg 1), lem OFESOEEHWD Z &2
PEUEC, Z OFFIZIT lem B & & M3, H*(10) & Red S v, ZEMfRE & v 0 S5,

JEIOREY EOBERTHEDN TS, EHITXRWEMRESEIBREORDVITHNS
NAEHBED—>D, h—_A A —F—NHETLHHETHLH0, HARATIIKIEEE D ME
DIFETEBR L TWDTZOT—_ S A—F —DOHAEITHE NN ERER STV D
[17],

JED AR Y BT 6T D ERR E O X ICRP LA — k (ICRP Publ.74) 12 X % & . Cs137
IZOWT, AP & 0.84, ROT M4t 0.67. ISO 4t 0.57 Th 5[18], EPA LAR— ~TH
WHN TV D EDREYEDOR IR EZHCMIETET ARHONLITWD R, JEUME
BYE|ZAT 2% EPA R EY ED ik, Cs137122o1 T 0.64 £72 0 ROT HHIZL D
FRBELY, N EVWEIETH D, Lo T TAEA 79R L TN 5 B A gk oo 32
R EZ RO DTEDDFBEHWTREZHET L, 74 Y P—7FIRIZGEH I LT
% FINMR B TER D DR D= AP B OFEHE LY 24% /NI WEIEIZ 72 5[1,2,7],

REICE T A 2 OIRELICHOWTIL, 3k 16, 17, 18 IZFELWELHEN H 5,
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