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Kazunobu Fujitaka (Space and Particle Radiation Science Research Group)

Abstract

Tranfer of important radionuclides in environment
modelled.
characterizing the transfer were collected and a

and human body was Parameters
computer code to predict time variation of the dose
was developed. The computer code is composed of two
parts. The first one, EESAD, calculates atmospheric
transport of radionuclides from a domestic or
overseas nuclear facility to land or water surface
near the metropolitan area in Japan. The second one

ERMA, calculates cross transfer of radionuclides
among various environmental sections and/or human
Combining EESAD and ERMA, one can predict
effective dose as well as organ doses due to emitted
As both
EESAD and ERMA are compact and can be run with a

organs.
radionuclides from a nuclear facility.

workstation, one can use these codes as his research
tools according to his interests

(EE] :
FREIVBELLOIX., BT ABERSE»LXREFICK
HancBOREEER, BETZ2E0X2RBITLT, &
BB ABRICENETHESREZ V690, 2FHIT
ELETNERETHILETHD, FOT-DLERBIT
FA-FERVEFBL, 2RV TBITEEORR
BIUOBRETIMG2T25d2rPa—Fa— ReBR L,
RRIZEB T A EEHMEIT . Sr, P, ¥Cs 4 O Th
B, ZITHRELES T I A TR, PEXKBICH S EARE
TRE IR D R BAR S B S R teisE
NREFZEIh, TET2SUETEOBREIEEL Y
hTbDELE, TV RERA LV MIZFZIEDREROSE
ERBEIRRTIEANZI RIS BEOHEETHY .,
BATREE E Tilb ey, BEBRARIIIT OT KE
LECHEFHEZROS A A%, ITHEBERERICIIEEN %
HEELTHILE, ZOREERENBLIOCENOEFHE
B X BT RFHEICIS A TE B,

(AR LIz EeTF L OBE]

BEER CHETATREBDIL., T V7 REDPEER M
BREBHENTZHAEEEN RGP 2EE I, T
OkiE) 2eFE L, 18 (K 2EUCCESEDICERYIA

EFh, BRIEMIENTAKICERSN, AMEEBHLE
BLTHMEND T o XTHD, FOEMILUTOREY
TH D,
(1) BHEBIUOKHOBEZEL, FETOHE THAR
RGBS, [RELFIERT—XIcESL,
(2) #HE L ABRUBEDIBIT2EEREOBTIIER
F— 2z HESL,
(3) BMEREIR. FREINEHHT—FICESL,
4) AEIXHARAD 4 58 (1, 5. 10, 20 5%) 721X
BN (2—HY2AHE) OFEEEES,
(5) ENIBBEOBITIIERT —FIZ L5, BEFMIT
AR ICRP EF VI HERLT 5,
IOETFNALEBIZ OO S THRING, JEFOH
EFRCHBEERSBRNRHEZETZ—FH. KEF0E
BNFREBIL>TRIEDLLRWVEERH S, —F+
BONKITEMAR L R— A P THEETEAR, av
N b AV PEIOBITIIEEBICRESERD LV ) B
NHbd, TNHLEEELT, BT AVTIREE L ENLE
(M. KB, &%, AK) O2BBEISTTHR Z
Uiz, B TEREBKHREZE 5 56 3REKFRECE
EHREMECHENRTF—FZ 2B L RS TY
BN, ZOTF—FIRBEOEEAROLOERETNOE
BTAFETES, ¥, ZZCTHEL-SREHEETLVIX
BEOEEBEROFIMOAREZ D, TORD Y HEHHA
REBTARREHAIIRET - N EFEET I SRR LB
HICERD, —FEEEKEREZ®R S BEE. SEHCRA
BN AMCEHHEEEIC OV T, BECERIN
EBT— 2 BANTAHIDIIREINTWVS, £TOTD,
ZZTHELEZETVILEEDORSET —Z B - - EIRN
O E L ZORBTOAMEZX D, BULKDHALER
TAHEEHAIZFOEEN THERITERD, 23— h X
v hOBKEREOCEEYE X HEX., KETIIYEOR
8L EEEODENEBHEERTEETLY. KBS
TIHEEEOMEMERIICINZ TEHFH LB AN
TAMERD D,

(R LEETLOFA]

EEOHEY TIHRHELZOBHEEE L — A BICER
BOT, FNEETMLLTHRETVE, BRENEZES
NT A= (KRBEAXEFTOA TS, HHERS
ST HEOT —Z 2 AFWEE) »oEHOEFROKME
b2 FHTED, 2N %EW|OEHE =— F% EESAD(Easy



Evaluation System for Atmospheric Dispersion) & Fr L.
INMLILEREORXIZEETED, —JF. HE. KE.
B AMEOa v R—x 0 bR S FE = — FiX ERVA
EHL. —RICEAMEEE (1Bg) DAANBOBITEE
IIBITEIE R HETE 5, > T ERMA OF5RIC EESAD 23
BHUZLEGEDTE (B &) 2R UhIE. BFEORIIC
ERTAEDREDVUBRRELHEECTE S, ZDLXS
IZ EESAD & ERMA D 2MFE a— REMALE DT,
BREETH LS ERBBICRATE 3,

EESAD XSO KGRI E =2 — FT, BITT 53
SPEEDI L VW< . V—2 AR5 —3S 3V THAD,
SPEEDI CIXFMR TRINFEEZ N, FOEBERITEIC—FE
FHINTEY, MEFRIHEINERERZ AFTE
BIETTHB, —I5 EESAD TiE, HIERE D KL 285 A —
2EBESTRATANTELDT, ELTEHEEOHE
ZREICTFHITE AREND D, 77 ERMA Tik, BIFRHE
VBEEZHOBITRBICEAEZKY ., TS T D2
2= R A MNEEETNAEEPLE Y BT, FO/NER

RULKRGHE®I—R
(RERT — 4 - 2XER)

REFMEEE,
ZBHTES

NOBITEHIESER X3, FIXEE - /NS - IR
BL2b 2561, Bl 1Bg Ao cBFE /Mg Tk
xR 2 L EO L HICBITT 20 EBEMIZEBHTX 5,
:@%é\%-m@-m%@%mm%é@@@@wﬁm%
BEEIECERTINE. HEEORRKETHD,
¥V ERMA ITEEY —L L LTRIATE ZRLEND B,

[(BEF M S NI RE]
BETHETNVCEEFEOCOBRESNH AN, 22T
BELEZEFAVREBELTEOREL LTERERMICE
T AREHRTRICH D, RS TIIASER T 2RO
A=A MEBKRER OO, SRR ERE %
HEBELA2EHOHOBETFIIITE S 2, FRBHED
NER AR B O RIS X B S PRI & B AR B OB LN
MR, BETFNUTCILEETR+o7T, MREESIZE]
BCHB, F7- BESAD & ERMA ICF—# & LTANT B S
T A—FERIIHEFEHTAIMLERS D, TDIhATF A
— Z NEEREIITRENCET ALERD 5,

LIS 1 CHfo oA O 2 AR T,

Emwﬁmg&@&ﬁ EED
5ﬁﬁ§%.%#¥§%m§ﬁ:

L Lk (o)
CHUTET
DRTEHRE

G T 2N X DREETEER.
&ﬂ@ﬁﬁ E%W#EM@&%J
LRI :

Bﬂ?%btlﬁiﬁngi@ﬁ: — R{ERMA)

BAEA T, 5, 1
NI AV RAE

e

* RNRE, BRBRE. F000- AV NOBE LFOBMEREBT L.
SEEIINT 3BERRNTED

1

BEFEOBERCAEBIT/ T A —F O LREFTMET N OB HE



-1 BEBITEHBEEEET VAR AT MEIZEE T A H%E
AHE=. T FHEE (AB - OFEEAEE) . LR E (B 3 v—7)

Transfer in the Environment and Dose model system
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H. Yamaguchi (Space and Particle Radiation Science Research Group)
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A Study of Transfer Factor and Modeling of Nuclides in the Atmosphere
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Atmospheric transport models were developed for
personal use. One is for local area and another is for
regional area. In a vicinity of a nuclear site, dry and
wet depositions of some nuclides released were
evaluated in some meteorology conditions.

Comparisons of nuclides, seasons, time zones and
precipitation intensities were carried out. As the
results, qualitative behaviors of depositions were
revealed with time series. The regional transport model
also calculated effects from a remote source like a
Chinese facility. Three cases for precipitation

intensities were simulated and the discrepancy between

three cases was the magnitude of more than twenty orders.

The features of these models are simple operations and
that it is possible to use on Internet browser.
Therefore, to advance a level of atmospheric transport
study and the public acceptance, it hopes that various

people make these models of use.
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Table 4 Parameters for deposition process

Nuclide P70 1 [taerosol)
Deposition velocity 0.001 m/s 0.003 m/s
Washout coefficient 5.0X108J°8 5.0 X105 J°8

ZOHIINT 2REFM 5 X BRI LEFRE L,
Fig. 2ICRHEMERET T,

7 10°
6 10°L
5 10°L
4 10°L
3 10°L
2 10°
1 10°-

0

Deposition (Bq/400kn’/h)

0 1 2 3 4 5
Time (hour)

Fig. 2 Deposition of two nuclides

Fig. 2 &b, BEBORBZLEELEIC BV CEE
DEAETRT I WAooz, i, LEBEEOBNC L
DILEBOBRNRESTERICAD SN, ZORSIM, i
EHEE OBV B LI 3 SRR 22 o 72
(C)BHOBENEUE Y BOBBEEOENC L2 WERD

x

Wiz, BEEEBEOENILZEERBOEOVTR
M5, BLROEEF—# 12l 1986 EO 8 BRI LE
DHEEF—F 2 AW, Fig. 3KRAOBARVEES

N IS
B January == == January
= s Auigust = =¥ = = August
North t 1 i E l 3.5
3 =
§ West 5
e 2.5
8 g
=South 2 @
= a
] 1.5 .
£ East g
e
North * ! L l L 0.5
0 4 g8 12 16 20 24
Time (hour)

Fig. 8 Wind direction and wind speed
Figure 4 WEIEHRER T, 2E L. HEBICIE s 2
Wize ZOETIZ, Mor, 2ix Morning 258b L, Aft. &
Afternoon 28D T, BEMREHEHFL LR, &
(Morning) I oW CIRFRI4BL oD 1 BERETH Y B
(Afternoon i DWTIRKIEF» S5O L B TH D, 2D

ERDS. HEEGOBALREBEID O REDPRELRD
BADIES D, WEEDPSNWLBGDPE. ZOT—RIZ
BELTi BRHERICELT. 8 0 EEEOEDFRO LN
Fro Eiz. KRIHOHDPBNZ LS, Fig. 4iCRHNS
L RBRENELZ, COBRPS. HERORBEFD
BOS, WERICBEILT, FHOBENL D REREEE
ROZELDPHETE D,

(o]

—

(@]
w

| | i
e Summer (Mor. )
/ o= e Winter (or.)
& A ceol) cmem Summer (AFE.)

\)( = = Winter Aft.) _|
Y

2 10°L

1 10° -

Deposition (Bq/400knl/h)

Fs

0 Mool 1
0 1 2 3 4
Time (hour)

Fig. 4 Comparisons on Season and Time zone

(DBEKBEDBVWIC L AERDE

MoksgE#E, 7 U, 0.lmn/h, 20mm/h & URROWEE
REHELE, &I, ZOBKMEIRX., ThEhlE e
F. TR D ORIMICHL T %, FRE Fig. 5IETRT,.

= 3 10"
0; | { | i
Z . o 0wk
g 2 10 —A— 0.1 ma/h
> -\ —& — 20.0 mn/h 7]
(3]
~ \
o
S110°L A _
»
0
[»]
o,
a 0
0

Time (hour)
Fig. b Comparison on Precipitation intensity

Figure 5 & 0. BkBEMET LB ENEINY 24EE
BHb, LrL, EBELICELT 2BEEMBONER
B LTI i DR I tExTEL 2 b BRIZD
BREIZ >,
(e)HHIZE I — L DEVIC L BNEEDE

WOy — 2 B EZ R, MERBIIEPELD
PESHLEBRE TR, EENF—VE LT, —EDEE
(patternl ), WHEBORIZE TRRBEELRZ5E
(pattern2 )\ RUBHICEXRERZ L D FOBEIFEDL LS

Z(pattern3 )D 3N — LI DNWTHEAE L8/ 15 —
V% Fig. BIZFT,



10
155 10 T T T T T
O patterni
N pattern2

1 10"

patternd —

5 10°}

Release quantity (Bq)

Time Column

Fig. 6 Release Patterns

WEREFig. TIIRT, 5. WHEED factor 2F2ED
BN, REHICBOWTRIEL R, Z20%IE. E
BORREMICKRERTSZ2RIBRVEENE SN,

3-10°

| | | |

e Patterni
= g~ Pattern2

\ =@ = Pattern3

2 10°L

1 10°L

Deposition (Bq/400knt/h)

0 ] |
0 1 2 3 4 5

Time (hour)
Fig. 7 Comparison on Release Patterns

(f) 5 HRSES R OWE &
R#&IC. 5 HEESGRE 2T o= BE0ERDOFERL
{b% Fig. 81277,

~ 610
{ | | | |

) ——— 1 da
‘“g 510" ;:—5“3 2
o - — da
I 4 107 b --x--4da: -
23100k bt 1
= , i
P 2 10 - |
s 110 .
a

0 |

I
0 ] 10 15 20 25

Time (hour)
Fig. 8 Continuous release for 5 days

Figure8 £ b, REICEARDULEXRZ, BHEICEL DI
EXRETIHREB/E,

2. 4 Ft®
RIBS ) A ED RFHFERRE LA~ DE & DM
Z2iTolzo EF N SEPNDEMNRERD, Rk

REANDE BN ZEZL D ECHYRIERICRZ2BDE
FEZAb6Nh%, LrL. SRIMRDOFEL LT, K bFMR
WE 7D XD PRI TN,

3.  EEERESE IR
3. 1 iFLwvic

AR R A VR O FHIE & BRI, DK S 7 ) A HLL
TOXSBESI =,

1996 £ 11 B 156 HAF#lx XKz, HEAE (EE 122
B -t 39.4 B)ICH DR T HMERIMA S POREICLD
BEEERN BN ERE, 11 H 15 HFRI 9K 555 HE
Zbhi=b ., BRI ¥Cs, OSp, B, HAKRL 101
nizo

IOV FUATHREINZBRICLD, HE, FICHERE
WO EZ 2B OVWTHERITS,

3. 2 SBBTETIV
() E
S[ERITETNVICHWAFRIZIZIZE U TH S0, i
DEEREZERICAND =D, HEEBEROEED, WEHE
WPIEL 2B LIC L AHMKDOEADFIENZI Nz, L
Ty EEABLTETIVICOWTCEHRBAT .
(b)EEAZ R

KEEICHN U TEREEREZHEN, —EHRBOKRTFZE
o7z SAEAAICH LT, SHREERNOMEEZERT S
T=®IT, M ERERR R (2 BIER) 2 AW =,
TEERRERIE.

. H-
2-1§£3}@=H—Q) an

ELTHRIND, TTT 2(x,0)I3FER. HE EEERD
SEEETHS. SBEEICIE, 17000n 2:%E L=, $HE
HmZE128& L. 0, 100, 800, 1500, 3000, 5600, 7100,
9000, 10000, 11500, 13500, 16000m DAERIFRA v 2
ZRWE,
(c) X OFEIE

EIEMAEEFROMAEICAVW =REFAET—7TH 3
GPV (GridPointValue)7¥—4% ik, ZDHERIZL b, BF
ROEENRER>TVWD, BV Y 7HBTORRILHEE
ICfEA T % RSM HZE A(BH) 7 —F Cik. R—5—XF VL
FREREDRASINA TV, 20D, HAHHDOFHE
EREAT 2BA. HWEREOERDPLETH D,

WX EoEEEE, FhICHIBT 2HIRERE EOH 5 — R
DEERENMXOEA(T Y 77 7 7% =X DFEEE
THOE#)ZZER LT,

2
2 Rcos¢Sin

= (cos15° A
: ( ) 1+sing (12)
y= (cosIS")z-——_ZR(?OS’é cosA 13)
1+sin

2 ] 2 2
& msi T (2Rcos 15 )l—x -y 14)

(ZRcos2 15")z +x+y?
A =tan™ l’i] (15)

— 14— y



OEFRELTELND, 1,y X, HEETOEE, ¢, LT
HIERORE, BETHD, E/-, RMHZE A HOR—F—
AT L AEERER Ak 60 EETUOT R RN K O I ERERE
NENTWD, BRI, 15 EREEL o BERRTH
D,
(d) RIRTH DO

FMBOEL DT~ & UTERT PV T — & RSMA
ZZENERND, HEOHMB DD, FHEOKFETAIE
B GPV T —F LRI L, UL, $pEFmICEL
TiE, GPV OSREEENEEmEZEER L LT 5D,
SHERRFROT —F &, ERNBEICL D IHEE Lf:o

LU EDTIEEAT o7 1% ., KREICEGEHE T o $hE RuE
%, Exo,

8 [ phuy & vy 1 Slohw’
5;(7)*;;(%)*;7'—“?2 )=0 16)
EWMETDHRIICLTER LI, I T o, w)ix,
(xy, VBB TRBERD, m X~y T 777 F, el

ROBEEERDT, ﬂn?ﬁf\ﬁ REIDO—F% Fig. 10 1T
ﬂ“o

T T T T T T T R R R T B B FRRET T EEL LT T
s e B e b Q\“\"{‘(a:\\“:x—?.;’*;*sa.u»h4
AR L e SNE IR B SN V»"-‘:‘f\‘{&AAbcu
'\':_,!.JJ""‘“Q‘AQ*\ [\4/:,(»/’>}2‘“A N
-rvaA‘«x“‘\Aus\«%‘*p;»y;\\*a\,:‘»uh-»—‘
-4 4 4 v A4 4 g4t ""‘*‘\A\"’\ﬁf*%*“""
A TR R IR PO *'““\\;‘/‘\1”.’. =
IR R B T I i S S T 2 NS A".}. o
T e A Iy " ~—— Al o o
2 a ’\““/\\) T_’F’ <
- ‘,‘4"A:~_)(~g“<\_r< 27 e TP e
AR VER A <Y ‘yv‘ﬁ**\\\\":\;{(‘#&\“‘“
rl;\r‘(“\"4/77{'?r*/"“‘ix\?’\\:ﬁ\gm\"”‘
SRR T A \'v:{tx“‘“\\« b e e
F e v b b A v v \‘\‘"‘5“& PR Y
-<v<~‘-{"r>vvv‘;<¢\1~(yqx\\"qﬁ\\x\»\
_¢<<n¢>zyrrvvv}‘«é‘1g“¥?§v&“\\\§
Y IR AT g ma ‘1“,,*;
N TR Y',»vi—x/«"'*i*w?,rfv i
e N e R N e o (\)ﬁ\i
g a AP phe pp P Py ga"r;‘i,% ;‘) IR S \‘—h~0\ -.—»—‘
R A O A 0 WA I I I R O ey
w-(d&l;f’})"""{’"(l\‘**\&AQ“\‘A—
““"W‘I}‘p})ny‘“Q“(‘AAAA\“§§‘
“‘f?'/*iﬂ"'rrpyv“'v.,.«usx«‘i\\‘\:
e s s s r P VUV TV Ry VARG gy N
//;:\(xx/;'lytrrkp;rr"'Vvvy9§~.<"‘
—//4‘*:&‘-&“ AP PP PP P Y ePRFY Yo Y YR oA T
4 R R SNV R R IR I I B O O A A 2 B A A A T G
PR A L AL B R
Ca R R R RN SR AR A
SN A R S AL A R R
144wv~<4<<44A;4‘AA»prt'7?\\4{;«--
RIS T T N TR T U T N T T T U TR0 TG O O N W W G

Fig. 10 Vector map of wind

(e) REILEEH
ITEEEERAROET NV LB U HITHEEE Y2 AV 5

KT OBBBEBEHITIE, Gifford BT X5 KEIEEIRE ©
B U WSPEEDI® DEAEILEFRER & AV vz, R0 T3t & &L
NEWTEY | 8 G, 3, 2) ICFEE LRI, At R
Kz

Xy =X, R, @At«rXp *

View =¥, +my@At+YP *) an

* L
Zi =2, W AL+Z %

ﬁiﬁ (xt+ At s e 4t 2ty At ) L:%gﬁﬁ"éo N “C:\\ mxu At! myv
At W AL IR L 2BEEE, (0, ) IR TLE
TORERS. (X% Y,* 2,0 1358 L 5 B8R ERT,

HEF R OPLENT L ABEIEIX, 0h 1 0—#ELE%
R ETHLE,

X,*= 24K, AT (0.5-R()) 5
T,* = 24K, AT (0.5-R() 4

LB, EbIT, K, & 0y, & ORITIX
1 do’h
2 T a
RBBBEMBEY D, ZI T 0, 100X Gifford BiT
THEE ShzKEH mOIERREE © % Av i, Glfford 5
1. ZLOREFI L > TN it ER T IE, 3
L7c, ZOFER. RIFORRHERLD b ORERH t & K8
18 0, & OHIZ,

hor

(19)

Yofi cxplc )]

+%[—3 +dexp(- i )-exp(-2)]

Uzho.r = ZKLZ +
20)

RAHBRYH D T L ERBRANTE N, SREHFROIEEIC
X 2%8hE% . Diehl bSE-ILHEEREOR Y R Fik
19 B U} WSPEEDT THIW AL SAE IR OE © Lok
DEM L7z, Diehl HIX, MBHREHNKRAD L ST,

F)=-(k, + Klz)%{— @1)

—RIZEAET DB/, ETHM~OIRIZ X 2B 8&E ¢,
£ down zf;

= 28u(K, + K,z )+ (K, At + K, At

(22)
= \/ZAI(KO +sz)+ (KlAt)l - K At

THHI w8z, TIT, K IHREHEEREOHNE S
iz 1R TR Lz & & 08F | K, IREWERE 0—
WREBLTH D,

EROBERE M EEERITISAT S & ShEF D
FERLIZ K DB EN R,

2K At \/2([(02. +K .z )At + (K;; At)’ 23)

LLTHRED, ZIT, AITFUBOIEREEEH LT
Kope=Kope T Kz EBEET &

Z* =K me 2K me K A @)

BR/OND, RFAETO Ky, KR U (24) 2> HEET
BOILRIZ L DBEENRED, LA, K., K307
BHEER COIBBE THD 72D, BEDT H/v NEER
RCOFEBENOERTDOUEND D, HPERESER
LT v NERER L ORT, SERAREITIE

K, 11tldrdo} 1 do, 1
T ra e Wy T @
DI HRBURRDH B O, ZZ T, KIXT N NEEBRTD



SAEIEEAREL, 7 IR T OREREEERE, o, IXSATERLEIE,
he | IEAEOMEMETH B, Fi, AT 2A—F fIZEALT,
B A% 3008 (L=1,2,3) 517 O, R"FTA—F f,
LB & D% % Table 5 1T/,
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Layer 1 2 3
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fi 20.0 Interpolatelayerl 0.1
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Table 6 Parameters for remote source simulation

Item Information

Term of the 1996.11.15~1996.11.28 (13 days)
calculation
Term of nuclide 1996.11.15~1996.11.20 (5 days)
releases
Total release 1CGi
Position of E122° ,N39.4°
release
Stack Height 10 m
Time Step 900 sec
Total particles Max 11,520 particles
Number of
Particles for one 24 particles,” 1 step
step
Interval of 12hours
meteorology
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Table 7 3 cases study
Case Information
Case A Only dry deposition
Case B Dry and wet deposition
Case C | Dry and limited wet deposition. Active area
for wet deposition where is 120km square
and is centered Tokyo
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Transfer Model and Its Parameters for Predicting Radionuclides in the Japanese
Terrestrial Environment
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Abstract

Assessment of the radiological impacts of planned or
existing practices, including the actual or potential
release of radionuclides to the environment, is largely
based on mathematical transport models which express
the transfer processes of the released radionuclides
from the sources to man.

Many parameters are used in the models. In order to
improve predictions of the consequences of the released
radionuclides, the transfer parameters used in the
models should also be polished up. Numerous studies have
been done in the environment and in the laboratories
e.g. adsorption phenomena in soil-water system, the
determination of transfer factors from soils to crops
and to animals, and physical and chemical properties of
radionuclides.

The main objective of this research is to develop
transfer models for predicting the behaviour of
Cs—137, Sr-90, I-131 and H-3 in Japanese terrestrial
environment and to collect relevant transfer parameters
used in the models
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Abstract

In the pathways through that radionuclides, which
released into environment, reach the men to cause the internal
irradiation, transfer routes in the hydrosphere may be much
complicated but important subjects to be investigated.
Therefore, a compartment model containing more than fifty
compartments, was developed for the precise simulation of
For °H, the
proper nine-box compertment model was derived from the

aquatic transfer of the radioactive Sr, Cs and I.

global scale seven—box model proposed by NCRP,

considering japanese geographical and geological conditions.
Furthermore, the tritium metabolism of aquatic plant,
invertebrate and fish was taken into consideration. The
compartments for these organisms were divided into two
sub—compartments for tissue free water tritium(TFWT) and for
organically bound tritium(OBT). Database of transfer
coefficients for used in the models were composed of data from
literatures and from original results by the present

experiments.
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Abstract

The behavior of radionuclides in the aquatic
environment was reviewed in order to set up a so—called
compartmentalized model to be associated with a
comprehensive calculational system of the assessment of

radiation dose of the public. The review included not

kol

***Marine Ecology Research Institute)

only the dispersion of radionuclides within the
waterbodies itself, but also the phenomena intervening
in the interface between the soil and aquatic
environment as well as those of the bioaccumulation of
radionuclides in the aquatic environment. The
discussion focused on the methodology how to derive
numerically the values for the transfer parameters

defined in the model, and the parameter values were



tentatively derived for Ibaraki Prefecture as a case
study. Stress should be directed to the importance of
preparation of a database on statistics on the
socioeconomical situations such as population, water
supply, agriculture products, dairy products, fishery
products, etc. as well as the natual circumstances such
as geographical features, climatic conditions, etc. of
the region of concern.

Accumulation of more detailed information especially on
the ’Distribution Factor’ defined as radioactivity
concentration in soil (suspended materials or sediments
in a water body) vs. that in solution and
’Bioaccumulation Factor’ (Concentration Factor) would
be required so that the parameter values specific to the
situation composed of a diversity of both species of
organisms and the geological features could be derived,

although much information had been so far available.
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Mass spectrometer VG Elemental Plasma Quad PQ-2

Scan mass range 100. 0-140. 0 amu

Number of channels 512

Number of scan sweeps 480

Dwell time 640 u s/channe!

Run time 315 s (ca. 5.0 s/mass)

Skipped mass regions 11.50-22. 00
27.50-42. 50

Vaccum system 1st stage 2.6 wbar
2nd stage 1 x 10-¢ mbar
3rd stage 2 x 10-¢ mbar
Plasma torch

Frequency 27.12 MHz

RF power 1.2 kw

lon extracted position 10 mm from load coil

Coolant gas flow rate 14.0 [/min
Plasma gas flow rate 1.0 1/min
Carrier gas flow rate 0.7 I/min
Sample uptake rate 1.8 ml/min

Nebulizer Concentric glass type
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Polychromator system
Focal length

Shimadzu [CPO-1012¢
1.0 m Paschen-Runge

Holographhic grating

2700 grooves/mm

Range 190. 0-456. 0 nm
Emission line of Sr 407.7 nm
{ntegration time 15 s

Plasma torch

Frequency 27.12 WHz

RF power 1.2 k¥

Observation height 15 mm above load coil

Coolant gas flow rate 15.0 1/min
Carrier gas flow rate 1.2 /min
Sample uptake rate 2.0 I/min

Nebuiizer Concentric glass type
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#*8 Parameters used for estimating the steady state
concentration factor of "Cs in the common carp’
K Gay | (Sray | oF Thia(days)
Short component 0. 1400 0. 9921 0.14 0.7
7.61
long component 0. 0827 0.0111 1.47 63

Ki:Uptake rate constant, K;:Elimination constant
u

CF= 4~
CERELEDEEAORENBERETTREL. ERLIEF-5TH S,

—JF. 1S OEHEIT. 528 EIChz o TI0HADER
BEREPRD, FRAOOF—FE2FROHE 07T A%
FAVNTHRMT L. WY 2R (Absorption rate, AR), #FEHEHE &
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OEBEIHTHE S (ABEEE) 12004(4%)& L. &
IR #2(0.91) & HEH E #2(0.00943) 1 X BT IR D B TR D=
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#*9 Biological half-life for ¥Cs
in the common carp'

Tby Tb.
Pathway (days) |(days)
Water 0.7 63

Pellet 1.2 69
Food

Medaka 3.4 75

EREEYVEENORRNBEEZHTTHEEL.
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*10 Concentration factor for "Cs
in the common carp’

Pathway CF

Water 7.6

Food (Prey fish, .
Medaka) 38.6

‘The concentration factor for “'Cs in the fish through
the food chain was estimated by the following formula,

CF in the prey(10) X absorption rate(0.91) X daily amount of food ingested (0. 04)

CF = Biological elimination constant (0.00943)
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B4 BBIRSY
£ i B BN RYUAGEE| BRER WURAEE| PROEE CF1+CF2|7KB(C)| X #
(Day™) (Day™) CF1 (Day™) (Day™) CF2
B B
TNE Ns| 28 0. 256 0. 026 9.8 20~22 1
sav4 6a| &4 0.1303 | 0.0824 1.6 0.1479 | 0.0144 10.3 1.9 15 2
We | 25 0. 0587 0. 7430 0.1 0.0818 | 0.0078 0.5 0.6 15 2
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TR
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ZARO—H 28~70 9| £ & 0. 554 0. 0050 23~30 13
# B 0.128 0. 0069 23~30 15
WIFIY DR 1~4g| 25 0. 347 0.0083 20 4
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BRE
2Ry 150~400 g | 2 & 1.03 0.030 15 5
L7437
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8 8
P | NB~MWa| 25 2.712 0.2772 11~17 13
Fox 25 0. 0462 15 15
2AF 130~740 0 | B & 0.231 0.0128 20 14
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B 0.8784 0. 7659 1.3 0. 0363 0. 0682 0.5 1.8 20
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B M@ 0.7
EriFER
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®OE
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Abstract

Tritium is considered to be a significant source of internal
exposure for man. Our present work is focussed on designing
a tritium compartment model of the local aquatic ecosystem.
Our concept is based on the seven—box model of the
hydrological cycle on a global scale that was proposed by
National Council on Radiation Protection and Measurements
(NCRP).
local area, geographical and geological conditions need to be

To estimate the impact of nuclear facilities in a
taken into consideration. Therefore in present work,
groundwater reservoir was divided into three layers and then
the transfer coefficients were determined by analyzing time—
series data on fallout tritium concentrations in the local
environmental water. The most important difference between
the NCRP model and ours is that the tritium metabolism of
aquatic plants, invertebrates and fish is taken into
consideration. For these aquatic organisms there are two
sub—compartments, namely tissue free water tritium (TFWT)
and organically bound tritium (OBT). We developed this
model because the living organisms in such aquatic systems
are utilized as fishery products by the Japanese people.
There are twenty-six compartments in an aquatic ecosystem
at all.
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Biokinetic Model and Parameters for Estimation of Internal Dose to Members of

Japanese General Public

H. Takeda, M. Doi (Environmental and Toxicological Sciences Research Group),

M. Uchiyvama, H. Kawamura, Y.Nishimura, M.Yukawa, T. Ishikawa, Y. Watanabe

(Division of Human Radiation Environment)

Abstract

The radionuclides released into the environment will be
partly incorporated into the human body by ingestion or
inhalation. The organ dose and effective dose from the
incorporated radionuclides depend on metabolic behaviour of
the radionuclides. For an actual and precise dose estimation,
it is necessary to develop a biokinetic model which describes
the behaviour of radionuclide in the body.

In the present study, a comprehensive system of dose
assessment for °H, *°Sr, [ and '*’Cs which are important
radionuclides from a viewpoint of health physics, was
constructed by developing their biokinetic models in
connection with their environmental transfer models. The
biokinetic models were expected to be applicable to the
Japanese general public that consist of different age groups.
For this purpose, ICRP models were modified on the basis of
difference in physiological data between ICRP Reference Man
and Japanese. As for tritium, the model was newly developed
to describe the biokinetic of tritium based on the results of
animal experiments which wave carried out by using tritiated
compounds in various chemical forms, since there is no
physiological significance in the ICRP model.

The modified and newly developed models were coded
for a computer operation. By computer simulation, the
parameters used in these models were subjected to sensitivity
analysis and changed to be more appropriate parameters. To
improve the present model into a furthermore comprehensive
model in the near future, the parameters of biokinetic and
food intake were collected by surveying currently available
literature and a database was developed.
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Metabolism

H. Takeda, M. Doi (Environmental and Toxicological Sciences Research Group),

M. Uchiyama, H. Kawamura, Y.Nishimura, M.Yukawa, T. Ishikawa, Y. Watanabe

(Division of Human Radiation Environment)

Abstract

Biokinetic models for *H, Sr, ¥ and '*"Cs were developed in
consideration of currently available information and Japanese
physiological characteristics. Although most of these models
were created by modifying the ICRP models, the used model
parameters were newly and reasonably applied for six different
age groups of Japanese. By operating the modified or newly
developed models with a computer code system for
Environmental Radionuclides Movement Analysis(ERMA), dose
estimation or model verification was performed.
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B4 | BIRSY | BERS

12 8. :A—su 20:;)36 203;550 I;li)‘?gz
DEED

30 8.6 28.0 360 ffgmi

2. 1989-1990 EICHADE RN GED BN IMEF O

MY F U LRE

Aptg— ; BRICBT 2R - AERO P F U L%

7. B 7T EERMEGE—BRE O R isE
= ERES H)P

Y F T LRE

1 % TFWT (Bq/L) 0BT (Bq/L)
AL 1.9+0.2 1.8+0.3
LE U 1.470.2 1.920.3
g 1.6+0.2 1.340.2
KE™ 1.1£0.2 1.3£0.2
mET 1.3+0.2 1.1%0.2
K 1.1%0.2 1.1%£0.2
R 1.5%0.2 1.1%0.2
T 10.0£0. 3 4.3%0.3
T 1.4£0.2 1.0+0.2
&R 1.3+0.2 1.4+0.2
REF T 1.8+0.2 0.73%0. 23
T 1.5+0.2 0.75+0. 23
AR 1.1%£0.2 0.9670. 22
KR 2.2+0.2 0.88£0. 23
R B 1.4%0.2 0.640. 21
=T 1.7%0.2 0.76%0. 21
LT 0.80+0. 22 0.68+0. 22
FIRE 0.85=+0. 21 0.76%0. 21
AT 1.4£0.2 0.90+0. 22
BIR & 0.74=£0.21 0.840. 21
ETHE 1.8£2.0 1.2+0.8
16 (B ) 2 FR<FEHME| 1.450.4 1.0+0.4
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8%E3H

22)

A barF a9 (°Sr)

#£3 AhursFUrsol BHE#MEBIVERNE

HA N2 BR KA
Sr EROLA YD '

ERE REAR 2.3mg &Y -HEE 1.9 mg?
2347 s 430 mg £ (F#%) 320 mg?
1 B0k ® 0.34 mg?
¥ 1.5 mg?
& 0.2 pg?

Sr OB BERIRE BEHBLIUTEEDE
A 30 . %Y
1158 40 %Y
0 & 60 %!’

F4 B BEEABZEOEBIERTILVYLIERY
(B{ir:g)

BB BEK ISHB 158K 108 5 1 HER

g 10,000 7,800 7,950 7,180 4,500 2,430 1,170 370

=g 5,500 4,000 4,050 3,700 2,300 1,260 590 170

TEHEEHE 1,170 3900 1,080 1,000 630 340 150 50

AEEEH 2,480 1,800 1,480 1,380 630 160 20 0

wE 1,100 900 1,140 920 820 600 360 130

ZDth* 250 200 200 180 120 70 50 20

W 50%k  40%x (10)ksk

B FCa 1,180 860 830 760 460 240 100 28

., BE. LEZET, »okAE o=l
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gaw®FE131 (B

x5 HRBREE (¢) — (1)

TRES 1 1 2 2 3 4 5 5 3 6 7 7 8 8
M B * ] x Bk Bk B k3 5 #* 5 * 5B *
(S 291 238 628 470 117 48 98 79 1660 1216 33 31 812 362
B 141 125 0.76 0.63 0.55 1.09 111

139 137 0.88 119 139 1.03
178 121 194 285
1~10# 185 1.84 3.80 240 3.00 2.8 2.61
385 315 7.27 514 2.33 492 5.27
11~20# 8.40 589 830 888 800 810 1453 1134 8.65 897 8.10 9.90
16.68 14.01 21.00 22.00 10.60 1442 13.73 1210 13.80
21~30# 14.45 13.90
17.57 1558 17.34 15.98
15.30 18.87 17.22 24.00 14.86 17.23 14.66 18.68 18.52 18.40 13.80 18.73 17.24
15.27 18.43 16.60
31~408 17.47 19.04 17.50 24.00 1557 16.43 13.93 19.71 17.15 1430 11.80 19.46 19.26
18.43 17.53 16.56 19.87 19.44 18.73 17.12
41~5082 19.74 18.41 15,37 14.89 19.57 18.80 17.60 17.70 18.89 16.18
19.18 17.09 19.81° 16.68
51~60# 17.50 17.00 18.61 16.82 21.00 14.82 13.08 18.28 17.45 1530 13.70 17.36 15.80
16.93 14.52 19.76 16.85
61~7082 12.90 18.38 16.26 17.75 17.79 17.61 14.10
17.91 1130 21.00 17.58 16.45
71~80i% 12.70 i2.14 17.13
127 981 14.03 14.23 14.35 1958 1541 15 22.2 1059 12
16.06 14.07
81~ 1167 115
[FH(xR9) 186 17 15.96 1453 19.07 17.61 1689 143 188 17.2
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k6 BRBREE (g) — (2)
XES 1 2 2 3 3 L
o gx 8 % g %
woo® 48 90 9 33 31 2.
o] 0.140
[o}-3 0.301 0.323 3
1~108 1206 1267 1997 )
11~208 11.220 12.349 10.000 12.057 9.257
18.269 17.054 4,
21~30% 17078 12091 12985 25.208 14791
31~08 17.654 13.249 11.158 18623 14025
41~508 16.799 11.966 11.208 22316 15.986 5.
51~60# 11.750 11.730 6.895 18572 10.303
T1~80 8 10529 8.716 1234 16.246 10.400 6
T#(20~608 © 14903 12227 10,796 20.286 14579 '
ICRP30 ( FLA) 19.630
7.
8.
#7 3IUEOLAERE 9,
IUROEHE (mg) kTS 10.
1~4 30
1~2 31 11.
#£8 HRBOEY IAHRE 13.
Bl K FE W B Y IAHR XERE 5 14
85 3-10 0.22 13
80 3-14 0.23 18 15.
31 Ft 0.25 16
47 B 0.12 14 16.
81 10-49 0.17 17
50-79 0.19 17
400  10BELAT 0.21 19
7T 49EELLTF 0.22 20 17.
508 LA T 0.17 20
197 1 0.19 21 18.
17 22-23 0.19 22
ICRP 24 # 0.30 23 19.
#®9 BERBICET 3 4EMFRNEE
TR 21.
Bl 3 1, 138 g k3% 2
0 MR, 18 (EH1E) ik .
35 33 13 '
119 10-40 20 17 -
34 27 :
18-43 28
11 13-33 52 25 24.
30, 40 35 24
40 31
ICRP PubL56%2 3 7:A b 11.2 23 25
15 15
55 23 26.
108% 58
158% 67
A 80 27.
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ME—ETFANREILSNTT, RFICHT S (1) RTHELS

10 DEEEERT 5,

} 10 BEBEHOERLS
BERE (%)

G Component 1 Component 2
a i-a
3y A — 100
15 — 100
558 45 55
108 30 70
158 13 87
A 10 90
3) EERNEH
#11 AYFEANEEY
3 Al 138
18 26H
55 35H
108 54H
158 80H
MASBF 90H
A2 F 6 0FH
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AT, B EEERERITRIT S 0 /5 L 0BIT
< b 7 RTHERTEEDIC, EROAATA—FEER
E LT,

log,2 HAMFENEBHTEl - CHELNLEN, BITH
EThnd, LER-T, EPENFREAELBLIOLFE—O
FETHBONDE AT AT THD, ZONRTA—F{HEITE
FIIOMBICHER SN 2BEEER TH D, EPRELRD
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#®16 ILRGKEDETN

Him (AE@ HEs  KER Him fEE@ R  FE@E Hilm  AE(@

1 3152 21 3750 41 4731 61 5480 81 6112
2 3049 22 3800 42 4779 62 5514 82 6136
3 3011 23 3851 43 4826 63 5548 83 6160
4 3029 24 3901 44 4874 64 5582 84 6185
5 3039 25 3952 45 4922 65 5616 85 6209
6 3066 26 4002 46 4970 66 5650 86 6233
7 3094 27 4052 47 5004 67 5684 87 6258
8 3094 28 4103 48 5038 68 5718 88 6282
9 3145 29 4153 49 5072 69 5752 89 6306
10 3195 30 4204 50 5106 70 5786 90 6331
11 3245 31 4254 51 5140 71 5820 91 6355
12 3296 32 4302 52 5174 72 5854 92 6379
13 3346 33 4350 53 5208 73 5888 93 6404
14 3397 34 4397 54 5242 74 5922 94 6428
15 3447 35 4445 55 5276 75 5956 95 6452
16 3498 36 4493 56 5310 76 5990 96 6477
17 3548 37 4540 57 5344 77 6014 97 6501
18 3599 38 4588 58 5378 78 6039 98 6525
19 3649 39 4636 59 5412 79 6063 99 6550
20 3699 40 4683 60 5446 80 6087 100 6574
Him (hE@  His  FEeE A E@ H#n  {hEQ Him  (KE(R)
101 6599 121 7000 141 7340 161 7580 181 7814
102 6623 122 7018 142 7352 162 7592 182 7825
103 6647 123 7037 143 7364 163 7604 183 7837
104 6671 124 7056 144 7376 164 7616 184 7848
105 6696 125 7075 145 7388 165 7628 185 7860
106 6720 126 7093 146 7400 166 7640 186 7872
107 6738 127 7112 147 7412 167 7652 187 7883
108 6757 128 7131 148 7424 168 7663 188 7895
109 6776 129 7149 149 7436 169 7675 189 7906
110 6794 130 7168 150 7448 170 7686 190 7918
111 6813 131 7186 151 7460 171 7698 191 7930
112 6832 132 7205 152 7472 172 7709 192 7941
113 6851 133 7224 153 7484 173 7721 193 7953
114 6869 134 7243 154 7496 174 7733 194 7964
115 6888 135 7261 155 7508 175 7744 195 7976
116 6907 136 7280 156 7520 176 7756 196 7988
117 6925 137 7292 157 7532 177 7767 197 7999
118 6944 138 7304 158 7544 178 7779 198 8010
119 6263 139 7316 159 7556 179 7791 199 8022
120 6981 140 7328 160 7568 180 7801 200 8033
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Intake Model of Radionuclides through Food

M. Yukawa and M. Uchiyama (Division of Human Radiation Environment),

H. Takeda (Environmental and Toxicological Sciences Research Group)

Abstract

A model for estimating daily dietary intake of radionuclides
was created for the purpose of determination of internal
radiation dose for Japanese through oral ingestion of the
radionuclides. The model was prepared for suckling and others
separately due to their different eating habits. The related and
necessary data were collected from the several databases and
analyzed for the model. The daily dietary intakes of *’Cs and
%Sr were estimated for adults in 1985, 1986, 1987 and 1992
on the nationwide average using a standard diet model. In
1992, the daily dietary intakes were calculated on various age
groups and different sexes. These results were compared with
the values obtained from the duplicate diet method. In the
case of suckling, the contribution rate of breast milk and
cow’s milk to the intakes of radionuclides were considered,
since the main food for the suckling is milk.

The models for children and adults have not be enough
evaluated on the property since the unfitness and uncertainty
of the databases used on this stage. The calculation model on
the radiation dose for the suckling according to ingestion of
breast and cow’s milk was verified with the other model. The
daily dietary intake model for the suckling will be incorporated
into the whole model.
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EREEBMZOMMBH 5, AR TIHREOBRICEL 58
HELIZED BARADRZIT ZREFHET A 72010, HitE
BROBRO—AEREHEETLVEREL. FRIBEET
BT —FRFUVNRT A — 7%112;%@@%1,7‘:0 BEBEIZELD

ZAEARBO N D7D, HLIRH L TNLIEDOREH L T3l
BOEFNEHRE Lf_o

2. BFRFE

2-1. LRMERS 1 FREREET L

Tror— b FRCEZ2EEEORMEBEREFATICES
X THERZBOHRK "OF—Z2%3/BLTAESEYN 1A
BREETNV (BERETTN) 2ERL. ZOF—F LK
SEEAEMFEORKEIZE-I< Radioactivity Survey Data
in Japan? ORGP HIAMEERELZ BN TELNSER
HAO 1 AEBREFHE L, T LA LB 1
BFEREOT L LTRINABROBRIC X 2HMFEERED
1 BEREETLVERE L,

BEREZERTIREOETIT OV THHERENHE
SINTWB DT TN, EREINRAERE &L TE
FAOREMEEFRIETIEA»D, BRTAELEIX
S, FCs PNEIESHTWARERE, FETE, L&,
KB, vy, B, BEAA BEAB, BEAC, &
|, BAZK, MEL L, BEREOHEXELEINCE
N TVWDBEITENER Y, BMORWEEIE [
6 FERERFBEOBIR LHOREREDB LMD
FNFNOEREEHEE U TET VICHAAAT,

X TINE LR (BEEA) 200 LkktesR
WSS, Radioactivity Survey Data in Japan® DR A B

IZEAHHMEETRE | FERESEEHE BRI T, &
DEFNVTHRON DA 1 ABEREL2ETHEOH
BBt U, Bl U HEK R ETE | A EREIE
REER, HEHERREONTRIZSOVWTHEEEYES
HELTEONEEELZEFAVICERALTENT,

ElEHNOELBREL. RERPEIFPIETNER L
TVWAREREEY2EICALR U REPL), $HIE @
ety . A (16 8L L) o4 EFEAIE Lz,

S HIIRBRFEMOREFA TERIN-BERFOH
BETHE, B V TIZOoWTIE I v EE RS, PIXE
O, TOMDODIETERL T, ZOBRENSHKF§E
ERWTZOREGHIBRELRIET 2 Z L 2RAT,

2—2. LR 1 HERETT IV

AEHOBEFIMMOFHBLITE LI RERD, &b
CHRHOBREIBD TAETH D TORMNERRIZLS
BT HBEREET 2 DICTHAEED 1 B ERED
AR LETHD, TZTHLHROBRAEFBIIRBT 8%
TEEHICHEE L TLRBORAEEREREE TV R
ELT, LRREREBCIVE2BARER, f3L AT
RELOHFTETCONIEERERRVCREATRER
OIBIZHEEINETD, ZOIRBERENEASENBETE
Tl L, ¥ ATRER, BEAXRBRILICEI®HRT
BEIICHAREELERT 2 AEENSH MR ONT
RIS, AE - REETALRELE,

3. BR-EE

3—1. ILEHZKR< 1 ERERETT LV

TRk 6 EERR TEREZEOBRRK] X538 RHEREIC
F-3%  Radioactivity Survey Data in Japan O& MBI *°S r,
BIC s DEE LML, TNOOKEEEED 1 AERED
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R1 BAHERED 1 AERETTVL F4 HEEEEO 1| BHERETTL 4
(ZEFHE 1985 £F) (ZEHE 1992 F)
90y 1870g 1370
B & EHE @ (Bg/kg) (mBq) (Ba/kg) (mBq) & & ERE ® (Bg/kg) (mBg) (Ba/kg) (mBqg)
285 1347.7 0.094 127 0.072  97.0 285 1365. 1 0.060 81.2 0.055  74.8
Lok 306.0 0.013 4.0 0.052 15.9 [ 3 285. 0 0.010 2.8 0.020 5.6
2. FLIY 84. 4 0.199 16.8 0. 037 3.1 2. wvIY 92.1 0. 080 7.3 0. 010 0.9
3. 93 123.0 0.088  10.8 0.180 22.1 3. H3E 129. 0 0. 026 3.3 0.338 4.4
4, KR 66.8 0.266  17.8 0.032 2.1 4, KR 75.9 0.174 13.2 0.129 9.8
5 . FyA"Y 64.0 0.500 32.0 0. 104 6.7 5 %\ "1 58.4 0. 144 8.4 0. 049 2.9
6. B¥ 28.6 0. 022 0.6 0. 007 0.2 6. A3 1 3.6 0. 240 7.6 0. 097 3.1
7. WBAKM A2 22.5 0.019 0.4 0. 163 3.7 7. HBAKA A2 215 0. 006 0.1 0.163 3.5
8. #gAkF& B2  30.7 0.014 0.4 0. 241 7.4 8. #EAA B*2 311 0. 006 0.2 0. 163 5.1
9. ik C*2 6.2 0.012 0.1 0. 206 1.3 9. YEKMA C *2 7.9 0. 006 0.0 0.163 1.3
10. BE 17.0 0. 009 0.2 0. 053 0.9 10. BE 22.7 0. 003 0.1 0. 041 0.9
11. ¥k 12.3 1,080 13.3 0. 152 1.9 11 BKA 13.5 0.628 8.5 0. 174 2.4
12. BAFE 3.0 1. 070 3.2 0. 950 2.9 12. BAZ 3.0 0. 740 2.2 0.733 2.2
13. Uh 5.5 0. 048 0.2 0.028 0.2 13. Uh 5.6 0.032 0.2 0. 028 0.2
14. *3 777 99.8 68.3 14. *3 777 54.0 42.1
15. *4 57.1 78.8 70. 4 15. *4 56. 9 66.5 56. 3
#®2 HEEEEO 1 HPEREET V3 #5 HEMEEED 1 BEREETT LS
(LEEHME 1986 4) (RABF 1992 4)
QOSr 137(:5 137CS
& & FHE (@ (Ba/kg) (mBg) (Ba/kg) (mBg) £ & o @ (Bg/kg) (mBq) (Ba/kg) (mBg)
2R 1347.7 0.084 113.0 0.179 241.0 2R 1430.2 0. 060 85. 1 0.055 78.4
L 3k 306.0 0. 009 2.8 0.062 19.0 1. % 321 0.010 3.2 0. 020 6.3
2. Koy 84.4 0.141  11.9 0.172  14.5 2. wvIn 66. 2 0. 080 5.3 0.010 0.7
3. #HE 123.0 0.088  10.8 0.580 71.3 3. ¥ 97.6 0. 026 2.5 0. 034 3.3
4. K 66. 8 0.234 15.6 0.078 5.2 4. KB 79.5 0. 174 13.8 0.129 10.3
5. %4y *1 64.0 0.796  50.9 0.517 33.1 5 .%¢A"Y 1 61.2 0.144 8.8 0. 049 3.0
6. A 1 28.6 0. 070 2.0 0.011 0.3 6. A3 1 33.1 0. 240 7.9 0. 097 3.2
7. WEAKB A2 22,5 0.014 0.3 0.231 5.2 7. WEKA A2 22.5 0. 006 0.1 0. 163 3.7
8. #EKkA B*2  30.7 0.014 0.4 0.234 7.2 8. MK B*2  32.6 0. 006 0.2 0.163 5.3
9. ¥EKA C*2 6.2 0.011 0.1 0. 360 2.2 9. ¥EKMA C*2 8.3 0. 006 0.1 0. 163 1.4
10. B¥g 17.0 0. 005 0.1 0. 147 2.5 10. B 23.8 0. 003 0.1 0. 041 1.0
11, Yok 12.3 1.630  20.0 0.492 6.1 11, Bk 4.1 0.628 8.9 0.174 2.5
12. HAZFK 3.0 2. 450 7.3 53.8 161 12. BAZE 3.0 0.74 2.2 0.733 2.2
413, omp 5.5 0. 031 0.2 0. 096 115 13. Uhs 5.9 0. 044 0.2 0. 028 0.2
14. *3 777 122 328 14. *3 769 53.3 42.9
15. *4 57.1 108 136 15. *4 53.8 62.6 54. 75
R3O | HRREET 3 %6 MO 1| BERRETL 6
(SETHIE_ 1987 4) (RAZT 1992 %)
QOSr 137CS BOSr 137CS
® & R @ (Ba/kg) (mBq) (Ba/kg)  (mBq) ' & EHRE (@ (Bg/kg) (mBq) (Bq/kg) (mBq)
285 1347.7 0.106 143 0.192 257.0 T 1252. 8 0.060 74.5 0.055 68.7
1. 3k 306. 0 0.010 3.21  0.028 8.6 1. ¥ 254.0 0.010 2.5 0. 020 5.0
2.’ 84.4 0.155 13.1 0.034 2.9 2. ®ovvIy 92.3 0. 180 7.4 0. 010 0.9
3. #E 123.0 0.076 9.3 0.382 46.9 3. 3 124.0 0.026 3.2 0. 034 4.2
4. Kig 66.8 0.203  13.6 0.030 2.0 4. KiB 69. 7 0.174  12.1 0. 129 9.0
5 . %Y *1 64.0 0.280 17.9 0. 096 6.1 5 .%¢A"Y  *1 53.6 0. 144 7.7 0. 049 2.6
6. B¥ 1 28,6 0.468  13.4 0. 189 5.4 6. B 1290 0. 240 7.0 0. 097 2.8
7. MEAKAA Y2 22.5 0.019 0.4 0.210 4.7 7. WEAKA A2 219.7 0. 006 0.1 0. 163 3.2
8. WEAKMA B*2Z 30.7 0. 006 0.2 0. 239 7.3 8. #E/KMA B*2 28.5 0. 006 0.2 0.163 4.7
9. MEkA C*2 6.2 0. 009 0.1 0.231 1.4 9. #EKA C *2 7.3 0. 006 0.0 0.163 1.2
10. B3 17.0 0.019 0.3 0. 062 1.1 10. BE 20.8 0. 003 0.1 0. 041 0.8
11. #kA& 12.3 0. 682 8.4 0. 362 4.5 11. #KA 12. 4 0.628 7.8 0.174 2.2
12. Ba&% 3.0 1. 220 3.7 4.48 13.4 12. BAZE 3.0 0.740 2.2 0.733 2.2
13. 7hf 5.5 0. 044 0.2 0. 052 0.3 13. Uit 5.1 0. 032 0.2 0. 028 0.1
14. *3 777 83.6 105 14. *3 719 50. 4 39.0
15. *4 57.1 58.5 40.75 15. *4 57.4 67.6 56. 8




FT BEMEEO ] HEREEFLT
(HhE 1992 )

%Sr 137CS

' & FRE @  (Ba/kg) (mBq)  (Ba/kg) (mBg)
AT 1000. 8 0.060 59.5 0.055 54.8
1. % 143 0.010 1.4 0. 020 2.8
2. ®v)y 66.2 0. 080 5.3 0.010 0.7
3. 98 166 0. 026 4.3 0.338 5.6
4, KiR 33.2 0.174 5.8 0.129 4.3
5. %"y %1 0. 144 0. 049
6. H¥ *1 0. 240 0. 097
7. WEKA A2 1L0 0. 006 0.1 0. 163 1.8
8. WEKMA B *2 5.7 0. 006 0.1 0.163 0.9
9. #iKA C*2 5.1 0. 006 0.0 0.163 0.8
10. BE 8.5 0. 003 0.0 0. 041 0.3
11 k& 1.2 0. 628 0.8 0.174 0.25
12. BA%K 0.74 0.733
13. Uk 4.2 0. 032 0.1 0.028 0.1
14. *3 404 16.6 12.7
15. *4 40. 4 27.9 23.2
#8 HEMEEED 1 BEREEFILS
(ZLIE 1992 £E)
%Sr 137CS
£ & FRE (@  (Bg/ke) (mBq)  (Ba/kg)  (mBq)
e 683 0.060  40.7 0.055 37.5
1. %k 80 0.010 0.8 0.020 1.6
2. Ry 0.080 0.010
3. B 136 0.026 3.5 0.338 4.6
4. Kig 11.3 0.174 2.0 0.129 1.5
5 A"y 1 0.144 0. 049
6. AR 1 0. 240 0. 097
7. WEAKE A2 5.0 0. 006 0.0 0. 163 0.8
8. HEKFA B *2 3.5 0. 006 0.0 0. 163 0.6
9. #EKFA C 2 2.2 0. 003 0.0 0. 163 0.4
10. B 2.8 0.003 0.0 0.041 0.1
11. K& 0.5 0. 628 0.3 0.174 0.1
12. BAZ 0.74 0.733
13. Uh# 0.8 0. 032 0.0 0. 028 0.0
14. *3 248 7.6 9.9
15. *4 36.3 18.8 26.5

R1IDPOERSETUTOERMBRRIZANLONA TV,
¥ EEEBENRFHAORL D, 15 NAETOREERE
D 1987 b b 1992 E~DOF /D RE T UTHE LTz,

2 BEAOCERESBEEHMFORENRELRZD, BE

BORMEEERE OEHES vz,
3 BEREINERENLHE L2 R EREHTEHE
¥ HEEEOSELIGOEREICHTHH, %

AEREFNTHAHRAESERED | BERETHRILT S &
B PN T HHREEZTRED 1 BEREIL., 1986 E£2F5
ELTPS r TBH0~80%, ¥1C s TLO~T0%TH B, £/
BE¥ED 1 BENERIZ. AEROH60%THS, Tib
LEERLZERT 5 EH OB ERE 2 BV CRIEEZE
DOEBRELXHET DI, BRENEERD60%EE
DTHFRBELE L TWEZLICHTIEERSLETHD,
COREETTO & 1985 EOEREITBARTME 2D, —F
Fax ) TAVEHE2ERO Y C s i3z 0BERRHETER
LRBB/NNHETH S, HBRRBOKSARBEOCERNK
MLTHBHic, SERESLTLLELLZNBDOD
BHEREOEFEENREON TV IXNBEL TRV TEESL
MELEZE, ABREENEAIN. BRENIETOR

BTAEUIEETDICE TN SRR L 2k
OEEOFEMEUHEICB N TREOB ARSI X 5 HH
MEREERE~OFSNFEM I TN &8, ZOXR
BELORRE LTHEENS,

FxN)TAYEENRE LT 1986 EIXEEREZNL
TOMKMEZEREDO | PBEREXHEAREMEL LTS ¢
T108%. ¥'C s T136% Tholz, EREEOFREEZHE
FTBHEPS ¢ (ZOVTHE 200%., ¥7C s 122 Tik 300% 0D
REEERE L Y, EEA»OORFREEEENSE LY
BREMER>TNWDB, Fob ) TAVEHICED T7x
—AT T REREOYC s 1EPS r X VERMICEL. ZDHE
BN PCsBREF LV RECERTFMEELLEELDL
N3, ZOWKHEIFEEERRICBTZ74+—AT U b
OLFIZL > BRAEHOFEERE M TE FICERER
EDHEERIEORETHAH, AFETILINL DOERE
BRIRICE P EREREICBDIEMHEREZ —HBLTIT A
— % o LEFRT D, ZDONRTA—F il DWW THLBAEDE
EBERT7 4 —NT U R —EFo N/ TAVEHRT &
— VT IR TF—F R b RICBARROERBIZSED D
BIE VEFEMICHEIT L CRREET L BRETHE, T
ERICE 9 OBEZ /T A—F o & LTEREBHEICER
T3,

F9 BEEFIRICLIBHEEE 1 AEREL

&0 B E R E A E
%Sr 137CS
SERE  Efgkl  LERE ElEg skl
FESESH]  mBq/day % mBq/day %
1985 £E 99.8 78.8 68.3 70. 4
1986 4& 122 108 328 136
1987 4 83.6 58.5 105 40,7
1882 4 54.0 62.6 42.1 54.7

* 1 BERTHBL L ICESE

1992 EWZIPREARIZOVWTHEEREMND S &
BIC s LizonWT 1 HERESHE L, BRERIZSWV
THEARDKN40%D 1 BERETH Y | RESOBREIIMR
ALV KREL, ZDBPS 1 & ¥C s L OHEHEERER
EELREFEENPLOBRELHE_THEICHPRIGET
17%& 13%, FLIETIE 8% & 10%ThHh-7= (K 10),

£ 10 EREHOEEAETIRIC LD siEE

—BEBRE L Z 0B EAHEEhE
QOSr 137CS

£EDE SEEgxl  2BRE  E#Esxl
HEREH]  mBq/day % mBq/day %
IR 7.6 18.8 9.9 26.5
iR 16.6 27.9 12.7 23.2
BRAZTF 50.4 67.6 39.0 56.8
BRABF 53.3 62.6 42.9 54.7

*1: BERETHRBEL L IAEXE



AR TIIILE., SIROEBOBRE L CERED LB

13 AEREEZNTS Sr,"WCs BILTIVR, B Y VA

EERRICENZS, ARERICHIRSER DS Z L ANy LOLRERE (19914 FBR)
BRTDE, BRE LT —20EBHEICOWTEFME
BEET B, TREBHPEAORBEICHEL TRESR S T il
TVB7d, LHROBEICHALELRI B L OHAEH RORH G AT T Nl e
M EBICEBRTAZ L ICRE L-ESEORENLE R4 (ppm) 4.320 517 0 0
Thsd, AF4T Y (ppm) 6,630 1,200 0 1.56
FHRFMOEREF R CERENZBERTOBETE FRR (opm) 6,773 1,503 2.34 3.64
WD B HRSTREE O THBI L7 S 1, ¥C s BET - Y R "
IURD L AEEHEERL TR KE, BB, BREE (1991
) ONEICE 11~14 0, B2, BRL, M, BM (1992 AR RN B B =
£) DIEZFE 15~18 (2R LT, wHh (%) 0.246 0.246 0.246 0.246
B(f/ﬁf/mg z 1,462.3 | 1,462.3 |1,462.3 1,462.3
F11 HEEEBEZMNTD %S, 9Cs BLUavE v va, FEHD | BERE (ng) | 2,385 32 0.843 L3
AN LD ] BIERE (1991 & HHEB) P bt 0.0190 | 0.200
K Ca sr'3 wies | sy I ﬁ%gz;‘*’aﬁ' s 0.0453 | 0. 0863
KA (ppm) 16, 000 18, 400 69.5 153 ;ﬁﬁ(z é;’gﬁzﬁ 0.0663 |0.126
BME (ppm) 0 0 [ 0
AF 4T (ppm) 6, 190 1,110 0 1.0l
FEHE (ppm) 6,082 1,463 4.63 6.46 R14 BHRENTD Sr, WICs BIVAURAY 75,
P ” ” - 174 AN LD HERE (1991 F BEREBER)
Ky (%) *1 75.4 75.4 75.4 75.4 K Ca Sr3 P »Sr 1
(%) 0. 246 0.246 0.246 BeRHE (ppm) 7,280 6,750 141 52.4
B(f/ﬁf /m‘aﬁi . 14623 | 1,462.3 |1,462.3 1,462.3 B (oo 0 15 R o
RO 1 BRIRE (mg) | 2,227 399 1.67 2.32 AFLT Y (ppm) 3,780 1,635 0 2.06
HH e 0.0295 | 0.1400 T (ppm) 3,244 1,925 5.71 6.10
Efﬁ?ﬁm‘ BRI 0.0657 | 0.0559 MREHK 45 60 30 30
i 0.0061 |0.0817 KB (%) % 75.4 w4 | 5.4 75.4
wH (%) 0.246 0,246 0.246 0.246
*1: BEREEICIVRELFREDNELE 156 REOEHE ﬁ(fff/ﬁf . 1,335.8 | 1,335.8 |1,335.8 1,335.8
*2 : B 6 RDOIFEHE RO 1 BRI (mg) | 1,242 537 1.88 2,00
*3: HIED DHEE M i 0.0427 | 0.160
*4 1 OSrDCall ®7 5 L HUERE (Ba/gCa) 51T ¥'Cs TR T ERE
DKICK T BHAITE (Ba/gK) T —~AF =i ) il b
EMENT 2 HUAOTHESA VBRI, R o/ ko) il b

HF, RBBETINLOETBAVDLNA TS,

®12 HEBRBENTD 961, Cs BIVIUHRE, AU VL,

ANy LD BERE (19914 FKER)
K Ca 5r°3 wigs 5 1

BKHE (ppm) 14, 000 4,420 21.6 65.3
Be/ME (ppm) 0 0 0 0
A5 47~ (ppm) 6,450 1, 060 5,19 1.71
T (ppm) 14, 563 1,161 5.88 5.71
REHK 193 193 19 65
KEy (%) *1 75.4 75.4 75.4 75.4
wH (%) 0.246 0.246 0.246 0,246
E(f/ﬁﬁ/ﬁ;l; %2 1,462.3 | 1,462.3 |1,462.3 1,462.3
RO RERE (mg) | 2,320 381 2.11 2.05
st 0.0765 | 0.1250
%ﬁ;ﬁﬁﬁl R A 0.177 | 0.0477
;gﬁ(z ﬁ}fgﬁjﬁ 0.260 | 0.0697

£15 BHEEENTD S0 ¥Cs BEIPIvR. VY VA,
I AD ] BEERE (1992 FHE)

K Ca Sr'3 Wics Sy [
KB (ppm) 25, 000 2, 640 14.1
e (ppm) 3,200 0
AF 4T (ppm) 7,900 1,070
T (ppm) 10, 314 1,194
BB 23 23
Air (%) *1 75.4 75.4 5.4 6.4
w (%) 0.246 0.246 0.246 0.246
E(?ff{/%!j %2 1,462.3 | 1,462.3 |1,462.3 1,462.3
RO HBRE (mg) | 2,842 385 0.0 0.00
HRARE 0.0295 |0.140
ﬁfgzgtﬁﬂl R 0.0838 | 0.0539
;gﬁ(g ﬁ/&g?gm 0.123 [0.0788




F16 HEREZNTD *Sr, ¥Cs BIVIUR VY UL,

INTTAO] BERE (1992F ERBR)

K Ca sr'3 wics sy 1
RBRfE (ppm) 26, 400 7, 580 15.1 12.7
B (ppm) 0 0 0 ]
AF 4T (ppm) 5,960 1,725 0 1.05
T (ppm) 6,669 2,346 2.19 2.80
REHE 37 46 23 23
ke (%) *1 75.4 75.4 75.4 75.4
(%) 0. 246 0. 246 0. 246 0.246
B(?f f}fﬁ%’; %2 1,335.8 | 1,335.8 |1,335.8 1,335.8
FHEO L BRRE (ne) | 1,958 567 0.719 0.92
LR 0.0300 |0.160
bﬁz;&&ﬂ’ HEnR 0.0588 | 0. 0907
;gﬁ(g ?iﬁﬁﬁ 0.0785 |0.121

F17T HEREMNTD 281, ¥Cs BIUIUVR VYT A,

HNTTAO L BIERE (1992 4 HER)

K Ca sr'3 Wigs “Sr 1
KA (ppm) 18, 700 3,180 6.37 41
I (ppm) 0 0 [} 0
AF 4T (ppm) 6,010 1,495 0 5.2
TG (ppm) 6,861 1,598 0. 460 6.37
e 41 21 21
Ay (%) *1 75.4 75.4 75.4 75.4
(%) 0.246 0.246 0.246 0.246
B(f/ﬁ)fgjﬁ:; . 1,336.8 | 1,335.8 |1,33.8 1,335.8
FEO L BERE (ne) | 1,975 491 0.151 2.09
R RE 0.0600 |0.150
bﬁ:;z&ﬂl AR 0.0295 | 0.0296
;gﬁ(géz gﬂgﬁ 0.0394 |0.0396

F18 HEEREZNTD *Sr,¥Cs BLVIUYR VI UL,

HAT LD BERE (1992 F EFE)

K Ca Sr*3 BiCs S i
KA (ppm) 14, 000 3,360 40.4 101
B/ME (ppm) 0 0 0 0
AF 4T (ppm) 4,070 838.5 0 36.4
T (ppm) 4,193 1,009 2.73 35.2
HEE 69 T8 35 34
Key (%) %1 75.4 75.4 75.4 75.4
(%) 0.246 0.246 0.246 0.246
E(f/ﬁfjg %2 1,335.7 | 1,336.7 |1,335.7 1,336.7
FEHRD 1 BFEBE (ng) | 1,337 276 0.896 11.6
teH e 0.0242 |0.120
%g:f{ﬁﬁ 1 AERE 0.0324 |0.0331
;gﬁ(g éﬁ;‘t‘m‘ 0.0432 |0.0442
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A MTAFA BE 600
A 42784 810 BIORY A DT
A BAVEF(TF) 620 620 TH A
A 44 hHd AR 100
A 415 £ % 710 ad
A 46 F Uk 44 710 "2+
A Moo 4q 710 M35 I+
A 48T a4 720 07 hY¥
A HININE E 800

2 —1—2. SURVEY #&t

Radioactivity Survey Data in Japan (¥ —_AF—4%)
DOF Y CFAEEE L L ICRRa— FRICERS N, £
TEDPS r BIUVC s OEHELERRENDLRD T
FANEFDOT T I L VERENS,

BEHEET 7 A VT DEREY 7V (ARFEOBRK
D) EHOENAEGRLVBARY 7 AV (BHKE
MOBEY), BT 7 AV THREINTN S,

2—1—2—18BREZ 7 AV

1 BERTABRRMEEROBAHET A DI ER
BIHAEERERE L ERTIEEL OBBRPLETH D,
Ll TH—_AF—& | ICHRFEERRENTERSNT
WRWEROBEREH D, I DOKFEEERE LR
FTAREDIL, RIPEFE L THFUEREREOCREENSD
AZERPECEREROTR PO0EEBERR LI RLE
PRELE, RAFFLCRELRGHLEINLIIEE
NAERRBEOBRRK 2ICEHIN TV HRA L OBRER
LTW3,



R4 BHEEERBHEEOLOORMESTR

SURVEY DATA R&E ERFEOBRRICLZELY

Bl a—NE

AER (000) #oi

* (110) 298

EO5NAES  (325) HEEHE ZvwIHV

FLELR (200) 8|

Kig (310) KR, 3%, MTVEOHMOITHD
XY (332) F¥Y, FOMEBEE

Bx (330) HX. EEOTHO

HAKRA  (410,420) B4, hv4, RUTEEBLE. RN, )-b-Y
#k & B (430)

HEAKAC . (440) =7nm

B (500) #REEENM (B, W, 722) . BHEEE (N0)
U J A (620) ¥EEIR

AR (700) FOMAR

A A% (800) HAZ

FHEOZUMEZRITH-DIT, 1985 FEDERFEDHE
RP2CEHMENTZAD 5 FULOFHICBITS1A1HBY
D ORREBRESR 4> TRLEEICEHHEL T,
ENEFRORBOBEEZTRBEN, KAERENSTR S
NTVERHOBHHEEERE L SMHTHD LREL T,
1985, 86, 87T HIZHOWVWTHRLEREND S, ¥CsD
1 BERELZHE L HHAE) D ORI REERE &
L7z, BEBEAMICH S, WCs 1| HEREZEH L.
1 BREREICHT 2 EAHEFEREOLELRD T,

2—-1—2—-2 REOCENEERBIVEAR
BERE~MARNEDEEEIELHML TS, 20
EESIZOVWTHEABEILICT— =X 2ER LR Y,
BROENEER EBARIZOWVWT, 1989 FE5HI2F 5 1
R, ki & T EPSMIR SO AR ITE L MO
B 5,

#£5 AROENEEERRUBAR (1989 F) ¥

ERNEER BAR & B ENELRR WmALLSE

(kt) (kt) (kt) (%) (%)
B 11,731 27,662 39,393 29.8 70.2
* 10,347 50 10,397 99.5 0.5
S 3 985 5,182 6,167 16.0 84.0
K& 371 2,087 2,458 15.1 84.9
AN | 7,566 530 8,096 93.5 6.5
L] 455 4,682 5,137 8.9 91.1
3 16,146 1,527 17,673 91.4 8.6
BREABEX 1,725 82 1,807 95.5 4.5
TOMBFR 14,421 1,445 15,866 90.9 9.1
R2ER 5,210 2,641 7,851 66.4 33.6
St 3,559 1,514 5,073 70.2 29.8
] 2,423 45 2,468 98.2 1.8
LS 8,134 2,175 10,309 78.9 21.1
-Vl | 11,120 3,310 14,430 77.1 22.9
AR B 1,813 1,870 3,683 49.2 50.8
BT - 4,623 601 5,224 88.5 11.5
PATH 525 23 548 95.8 4.2
BESE 159 68 227 70.0 30.0
BEE 3,089 2,250 5,339 57.9 42.1
el ] 2,364 506 2,870 82.4 17.6
EN | 329 37 366 89.9 10.1

2—1—2—3 BE771 )

1960 £E7> 5 5 SER X2 1985 £ £ T, £ DEITELE 1990
FETHATHBINDGERBIR Ck. hE, RE. bY
EraY) ITOWTEE, A, BREIHEER BREED

BEHNERFIE LT, B rS 7L EHITAANERTY
b, M3 IZFZOHBER L,

45000 ¢
wooo | DEACK) Tnnen
BEA( k)
35000 + I
30000
f\250m- ’-
b
220000 ]
15000
10000
5000
0Lll!ll!llr\llliJIJ_LI\J,_A_L_l;L\!\\V
le) (o]
BE

X3 B|EHBREOHS

2—2. BRAHTOTRERREDT —F X—2
AENTORBCEDLIRHEL LTEELELEIOR
REREE TROBREBET — A R— 22 ERREDH
K12 CESEER L, ERERFOICETREMOE
EFRTERRENTZBERTORNESERETE, I
BT OfFBEUCBEE LT3 VR Z | BEHEESHT. PIXE 4347,
FOMOBHETERL TENETNLOTED 1 REREIC
DEF—FR—ZAFER LT,

2—3. LWRO—BERET —FX—2

LR DOREIIBD TAETH » BT OREHERE
W R BT BB AHEET D72 DI SHERTE 1 B R
BOHEEMBEATHD, ZODALRORELEINVID
1 BERE, £HFHIREHRECET -0 F RAFR
BALOAESLHBICEET ST A—%, BRARIGIL
DEFELHEHBEIZOWVT, XREMIC, —EIXEMFEICL
STTF—FZ_R—AEERLE,

3. BRLEZE

F—RF7uy =T R7 Ly Fr hyva, b
BUWEDOS (742 R X 95) {TX Y Excel TR&HINT
WAHDBBRTH D, FEHITIEHRENORY NT—7
ENLTT 7 BATEDRBIEBRL TV ZEHNEEN
Do

3—1. HIRHUBROERBIZRITH1HERE
F— g _—2R
61X H—_A45F—% | "DH5H, HERD ¥Srk
BIC s WEZOMOERELEBICNE LAY VFLT—



ZOFITHB, /7 FUTT Excel TIERENTWB DT,
KBS L TEROHEZRS LTS, K6V OAFE
FALTLEBCERT S S r & ¥C s OBFEO2EYEY
B ERREELHELTRTICR L, BN D VIE
BREZOD T 5+ —/T 7 OB LUOEIICEIT B iR
DOEOBBREBIZD RN ODEEN D D ERO K A
TORREES, M4, EETHIRKIZOVTIEFEI I

TRUT,
g 90 137
56 Emﬁ@@ S &¥C s BEE
S5 a5
(M- —&]1) A3 fmw&)
m % 2 Ash ta(mg) K (ma)'Osr CI”Sr B i’ 3Tcs(B

63 7 00 7 13.8 397 1008~ 13.8 sn 37.91.402 P12 SREUAD

83 7 006 4  18.6 443 1461 108 0.400 7002 2.597 P12 SRGUAD

63 6 000 5  21.0 534 1455 4.6 1.576 97,9 3.522 P12 2RBUAD

63 6 000 & 202 323 133 74 0274 7001 2.594 P12 2RS0AD

6 7 000 11 25.0 295 1434 6.9 0255 1142 4.225 P12 2RSUAD

6 6 o000 14 22,4 327 1900 109 0.403 86.0  3.182 P12 SASUAD ~
63 7 000 17 13.8 572 1258 6.3 0,233 42.5  1.573P12 ZRGUAD o
6 7 000 18 157 396 1287 5.3 0233 4815 1.795 P12 2RZUAD

63 8 000 22 12.8 258 1231 8.7 0.3 61,4 2.272 P12 SRZUAD X
8 7 000 23 13.9 386 1129 9.8 0.363 349 1.291 P12 2RSGUAD N
63 7 000 26 21.0 441 1719 198 0.733 2.4 3.413P12 2RSUAD >
53 8 000 28 147 168 1241 6.8 0,25 33.5  1.462 P12 2RZUAD 4
53 7 000 30 101 343 880 44 0,153 340 1.258 P12 SRBUADE =
83 6 000 31 17.6 548 1506  23.1 0.855 948 3.508 P12 2AZUAD

63 6 000 33 8.8 520 1323 9.4 0348 556 2,057 P12 2RQUAD

63 6 000 34  12.8 389 1361  12.3  0.455 82.1  3.038 P12 SRBUADFT B
63 6 000 38 14.8 368 1272 145 0.537 732 2.708 P12 SRBUA a5
53 6 000 42 144 537 1209 3.4 0.348 515 1.306 P12 2REUAD S
63 7 000 46 123 444 999 9.2 0.340 4.4 1,532 P12 2RGUA v
83 7 000 2  27.3 620 1828  37.0 1.359 5.3 2.308 P13 SRERAD <
63 7 000 4 20.8 366 1554 30.06 1110 88.5 2.535 P13 2R SRAD :k\_
53 6 000 5 2.7 351 1254  A1.4 1.532 509 1.883 P13 2ASRAD ]
83 6 000 § 19,4 476 1181 8.5 0.315 4908 1.843 P13 2ASRAD =
8 7 000 11 15.2 350 1464 8.0 0,206 358 1.325 P13 2HGRAD &
83 7 000 16 17.5 347 1478 10.0 0.370 535 2.213 P13 2AERAD

83 7 000 17 12.9 388 999  10.4 0.385 2319 1.106 P13 2R&RAD &
63 6 000 18 16.3 321 1580 108  0.400 541 2.002 P13 SRERAD

8 8 000 22 156 240 1388 87 032 71,8 2.657 P13 2RGRAD

8 7 000 23 13.9 330 1347 5.3 023 4301 1.505 P13 ZRGRAD

8 6 000 26  18.4 385 1134 78 029 4300 1,591 P13 2SR

63 8 000 28 12.9 305 1148 5.4 0.200 33.5 1,462 P13 SAZRAD

8 7 000 30  12.3 281 1031 2.7 0.100 4000 1,480 P13 SHSRAD

83 6 000 31 17.1 773 1500 26.8  0.992 59.7 2,209 P13 2RERAD

83 6 000 33 146 386 1151 7.6 0.281 350 1.295 P13 2RERAD

83 1 000 34  14.9 406 1397 (1.9 0.440 570 2.109 P13 2RSRADR

63 6 000 30 148 437 1312 9.9 0.366 87.0  3.219 P13 2RSRAD

63 6 000 42  18.6 752 1483 13.4  0.436 3.0 3.071 P13 2AZRAD

63 7 000 46  13.5 336 1437 3.9 0,366 81.9  3.030 P13 SRSRAD

83 7 000 2 101 38 T30 8.4 0311 3.0 1147 P13 2RSR0D

83 7 0o 4 1.6 23 82  10.7 0.396 S0 (521 P13 2 AR

8 6 00 5  10.3 423 677 7.4 0274 59.9 2,216 P13 2RESRD

63 6 000 8 135 612 1118 6.4 0.237 3.1 2.335 P13 2HKGRCD

63 7 000 11 57 184 1% 3.5 0144 22,1 0.318 P13 2RERCD

83 7 006 14 10.5 102 1242 8.4 0.237 52.3  1.935 P13 ZRGROD

83 7 000 7 8.7 221 108 15 0278 2003 0.751 P13 2RZR0D

3 6 000 18 9.7 195 1027 91 0,337 348 1.288 P13 &SRO

5 8 600 22 9.6 178 1217 5.4 0.200 42.3 1,565 P13 2ASBRCO

5 7 000 23 8.8 180 836 37 0137 314 1162 P13 2AZRCD

63 6 000 26 7.8 243 716 350,130 300 1151 P13 2RSR0D

63 8 ooc 28 1.3 321 1217 7.8 0289 445 1,847 P13 ZRGRC

63 1 000 30 7.3 24 658 3.0 011t 318 1177 P13 2RGRC

63 6 000 31 45 s 4 6.4 0.237 245 0.907P13 RCD

6 6 000 33 1w s 8.7 0248 566 2.094 P13 2RSRCD

63 7 000 3¢ 0.6 251 1090 8.5 0.329 54.0  1.998 P13 SASRCDR2

8 6 000 39 0.3 485 1408 5.4 0.348 4905 1.832 P13 2ASROD

63 6 000 42 T4 2% 6N 44 0,163 314 1.162P13 2RZRCO

63 7 000 46 1.0 26 614 5.8 0.215 27.0 _ 0.993 P13 SRSRCD

T 6<88
2 7~88

KT HERENTHSOSr & ¥Csn 1 HEERE
(F&A. Ba/H)

B s r 'S’cas Psr SD 7cs SD

1963 6,543 2447 0341 0.844
1964 0.652 3.929 0.224 1.154
1965 0.558 1.525 0.282 0.675
1966 0.485 0917 0.225 0.61
1967 0.376 0.847 0.231 0.284
1968 0.370 0.504 0.173 0.189
1969 0.333 0.524 0.187 0.313
1970 0.261 0.36 0.184 0.167
1971 0.240 0.31 0.117 0112
1872 T - 3 B Fi — 3 =8 R
1973 F—=x B WiF—& RE !
1974 F -t 2T — R 3
1975 T - o —5 A FiE
1976 F— B RiF — & AGE 3
1877 F—=& B FRIFT—2 FE o1
1978 o. 0.219 0.088 0.092
1979 o. 0.157 0.057 0.058
1980 o. 0.115 0.048 0.053
1981 0.126 0.139 0.054 0.125
1982 0114 o0.119 0.044 0.09
1983 0.106 0.084 0.045 0.035
1984 0.099 0.089 0.037 0.089
1985 0.094 0.072 0.037 0.047
1986 0.084 0.179 0.03 0.102
1987 0.106 0.191 0.057 0.138
1988 0.077 0.084 0.028 0.045
1989 0.072 0.084 0.027 0.045
1990 0.070 0.068 0.03 0.044
1991 0.064 0.063 0.029 0.039
1992 0.060 0.056 0.026 0.044

*8 HERFPONS 1 & YC s B (Ba/ke) DR

_Eﬁ QOSr SF—ﬁ] QOSr %E‘SYCS $ﬁ]137cs%

1963
1964
1965
1966
1967
1968

5.868
4.820
3.602
2.641
1.324
3.312

6.234
4.49
3.797
1.694
1.063
2.698

4.138
2.191
1.729
0.943
0.401
0.841

2.310
2.289
1.325
0.828
0.359
0.770

14,000 f

12.000 +

10.000 B —— %Sy iy

8.000 | 8 197G i

&moL\\N

LWOk\\\

2.000 &

0.000 * I )
o <} 0 o I~ o
[{a] [(=] w w0 [{=] [{s]
@ e > e e 2

B =
FEEPDCS r & VC s REOHER

#9 BMALFDOPS r & ¥C s WE (Ba/ke) DHEB

05 YSiCs

EE COScgy(Ba/kg)  OSrimsEE (Baska) 'P7Cs W(Bajkg) P 7CsHMEEIE (Ba/ka)
1978 0.025 0.016 0.201 0.150
1979 0.026 0.014 0.139 0.117
1980 0.031 0.029 0.115 0.000

£ E

kas TTTCs FH(Batka) 1T TCSBEER (Ba/kg)
1980 0.008 0.044 0.028
1981 o ozo 0.012 0.081 0.054
1982 0.007 0.005 0.077 0.105
1983 0.013 0.009 0.052 0.083
1984 0.012 0.006 0.039 0.083
1985 0.010 ©.003 0.045 0.083
1986 0.006 0.005 0.057 0.081
1987 0.012 0.007 0.022 0.023
1988 0.010 0.010 0.064 0.133
1989 0.006 0.005 0.038 0.086
1990 0.009 0.006 0.03t 0.081
1991 0,008 0.005 0.028 0.053

i

BEE COsr(Ba/kg) "‘°sﬂz¢¢=§ (Ba/kg) ' 2'Cs m_s; Ba/kg) ' ° 'CsHEEEE (Ba/kg)
1980 0-020 0.0 0.083
1981 0.016 o om 0. osr 0.065
1982 0.013 0.008 0.0 0.084
1983 0.014 0.008 0.041 0.040
1984 0.013 0.009 0.053 0.045
1985 0.014 0.009 0.055 0.072
1986 0.010 0.015 0.064 0.073
1987 0.008 0.006 0.031 0.029
1988 0.011 0.010 0.030 0.032
1989 0.008 0.006 0.032 0.029
1990 0.008 0.006 0.026 0.025
1991 0.008 0.006 0.022 0.020

NI FOLOERTORBESY, BEHAKF NI FUL
(TFWT) EHH#EST FYF oA (0BT) BNIZFE 10129,

F 11,12 [ZiTEEK 99

EO%RRLE,

= 13,14 |

CITRE B KT OR



F10 BEMIZBIT HI8HEICED b - AREt

DRI FULRE
( Hisamatsu et al. 53, 287-293, 1987)
R TFWT OBT
Bg/L mBq/d Bg/L mBg/d

BE K 3.8+04  86%9 22404  230%40
bt 1.9+04  68%14 30404 11015
BT b 17404 81120 1.9+04 173 4
2% - — (04%04)  (25%25)
BFE 2004 2.9+0.6 0914037 13% 5
2 1.8+04  75%17 35+04 43k 5
FER 0.521£039  93+7 45104 14+
Y 1.2+04 160150 1.8+04  27%6
BREHR 15404  7T1%19 1804 3.4%07
Z DO HE 0.51+0.37 93168 22404 1914
B - - 0.65+034 13107
RIBE 0.0+0.4 016 12403 18%5
PR 1.9:604 8718 22405 317
5 20204 57EN 26104 15%2
AR 19404  190%40 20206 17%S
FA N — — 30103 364

at 13401 980110 22102  600+50

( YHORIZEHIRA (p<0.05) LLTFOHERERL TS,

11 1985 SEICHAD 25 B bED b AXT

DY F U LRE
(Inoue,Y. and Iwakura,T.. J.Radiat.Res. 31, 311-323, 1990)
BTN TFWT OBT
&5 fodive:c) (Bq/L)£2SD (Bag/l)+2SD
EEAES
1 At 3.28+1.01 2.18+1.03
2 ®wE 2.2810.99 0.15%1.01
3 ®H 1.59+1.09 2.51£0.94
4 e 1.94+1.08 1.87%0.94
5 gz 1.89:1.08 2.57%0.59
6 k=2 2.13:£0.97 0.36:£1.06
7 BB 2.97%1.0% 2.36+0.94
8 iR 3.162:1.06 2.94+0.94
9 bt 3.15+1.06 2.2610.94
10 i 2.74£0.99 1.36+1.07
11 b 3.12+1.00 2.87:+1.04
12 fodig 2.08:+0.99 1.11+1.03
13 ¥ 1.59%0.98 1.93+0.94
14 B 4.70£1.01 426+1.01
15 I 3.89+1.01 032119
R 270089 2354081
FafEE &
16 S 2.49+0.99 1.04£0.93
17 SR 2.29+0.97 2.24+1.10
18 B 3.32:0.99 1.52£1.09
19 (] 3334099 0.7940.92
20 BiR 2.60%1.00 1.83+0.94
21 B 0.00£1.07 1.37+0.93
22 BB 1.750.98 1.03:£0.93
23 =] 2.6310.99 1.68::1.06
24 e 3.167£1.00 1.87£0.88
25 Fiii) 2.29:+1.00 0.29+0.92
26 Eili] 2.940.99 053105
27 Eiali<) 3.90+1.01 2.81+1.42
ERE 2.79+0.61 1.71+0.57
R3S 2.74+0.77 2.08:+0.78
- - 3
# 12 1985 4EICHAD 25 RO bED bR RXS
DMV FULBE
A :
N
% TFWT OBT

1985 5 H 10.3 3.8:£0.4 2.2%04
1986 4 H 11.8 2.5%0.2 1.7+0.2
1986 114 12.4 1.2%+0.2 1.56%0.2
1987 5 A 11.9 1.6x0.2 1.5£0.2
1987 8 A 11.4 1.4%0.2 1.1+0.2
1987 114 11.5 1.6%0.2 1.0£0.2
1988 2 A 12.6 1.140.2 1.84+0.2

#13 FHEERLEMBTORBEKT 0BT RE

i dR REUE OBT (Bq/L)
KER
KETH 1980 1.50.4
1982 1.5%0.3
1984 0.680.32
1985 (0.140.29)
1990 (0.36+0.22)
1991 0.46:0.21
BEEF 1979 4.7+0.5
1983 1.90.4
1988 (0.41£0.25)
1988 0.720.24
1990 1.1+0.2
1991 0.440.21
KT 1981 3.0+0.4
R R
HAETH 1980 3.120.4

# 14 1988 FEIZKBETH CTEDONIRFEAKFDO MY F
T LRE

YT | EBKE FFD LEEBg/L)
E 5 % TFWT OBT
AL-1 20.3 1.4+0.2 0.89-0.19
AL-2 20.1 1.3£0.2 0.85%+0.19
T-1 14.4 1.9+0.2 0.7120.20
0-1 20.5 2.00.2 1.3 +0.20
0-2 18.6 2.1+0.2 0.940.20
0-3 19.3 2.00.2 1.3 0.2
0-4 22.9 1.90.2 1.1 +0.2

M 19.4 1.820.3 1.0 +0.2

3—2. BRBHPORETLRRE., LUIVRBEDOT —X
A
ERFMICEHREMOBBE S RN BEEFP
OFETED 1 HEREBOF — & _X— X 2R L 7= flix
1-5-2-1 ®FE 11-18IZ/RLTH D, FALEIZOVTOREK
BT EHERCZDEBIC SN TORIBIET LTWHRND
TRETE TR,

3—3. WRAMICRBITS 1 RERET —F —2X
3—-3—-1 FRAFREHA—FERE

FRABL GBI TBEOHE TRERRICHD
FCHEYRBLRECHLSNS, BE RN LYy
AOHEEBICEHEIN TV EIHARIHE > THRILLTWS,
HLIBROWREIZE D BEOHBT CRALZ—HEEZ LY.,
BMLTEZ7VT2880H5, LHLEOERITHAL
HTRY, ARMINEZHILEERICERT 2 Z L ZRTRIC
LEEFAEZRELEZOT, £#OAGEEBRBAEL D
BAREFR 15 IR LT,

#£15 FRAREHILSRE

Eﬁi %ﬁgﬂ#ﬁg_ﬁzﬁ
EZEHBMJ AMOTL Y Kt * 5

2 210 236 225 224+%13
3 315 354 338 33620
4 420 473 45 44827
5 525 59.1 563 56033
6 63.0 709 675 67140
7 735 827 787 78378

10 - 945 - -

15 - 99.0 - -

8 ~15 840 96.8 90.0 903+£64
5~30 1050 1170 1080 1100
O~60 1260 1260 1260 1260
0~90 1440 1425 1350 1405+£438
90~ 120 1575 1575 1500 155.0243
120~150 1650 1650 1650 165.0
150~180 1650 1650 1800 170087
180~210 1725 - 144.2 -

FEEE g /B

3—-3—2 FRARMLILEESHOTEY =T
LR O MR TR A ES O TR
AEDT. AFOFS SITAROWLIL BERICERK T, £
T CEREBERHMMELO 3 KREESHOTHESEEELR 16
R L, BHEICEETFOLEHEIHL OO D 3T
9 90%DHIBEEF LTS,



#®16 MHEHERY

MJ# MO# YK &5t

38.70% 21.90% 30.90%  9150%

4) BRESEEOEE - BEYx
B ZXEEL 293—29

7
6

83—8—3 Agu-mp ELFEIR—FAIMLTEE
FAEEa L~ N R M ~OBITEERK
FREFLOBLE THEIT 1976 EICIZ2E T 12 THEN H o
Tod, 1991 EOFETIL 6 THRICET(LENRTNS, 0O
PRRITEER . BE. B, ZE, LK 1 T8, BB
2THBTHD, BEMOBRLRZALNZO 6 THETERHE
FEMILCMTENRDDTH S, 1991 EORAERERIT
55, 407, 116kg TR % U T 4, 000, 000~5, 500, 000kg
RELIEHEGER-oTWA Y, 22 CUMETCIIALEE
IUR—= M AV M BREILEE S =AU FE
RZE LIALOEBIITER TR I LR EELE, =
—NVRF2A U DRELDY, BRICEREN-ARIT 1
~3 B &S TALEEED HITERR 7 B 200 CHREM LA
ETH~BIEINFTEOREZ R THALLE~BD, HELL
LIRS LT TRETYI B EETIT HE Y
BB L2519, L2 5 T Arm—mMsid0. 059~0. 25d7!
ThHHN, WEBELEE T HIE THEA Sh 5 5REK
HOEFETIR L £ I ~EW SN D ELDEFERIE L OERE
W& 0 EER R LT B,

T, KR, HEA~OELEROWRAESE 17,18 137 L
720, RAAEMNSHALETEOLHIHE, B5FE. K
HE COREFERICOW T ARFEERSLETHS,

F 17T AERFTER (1991 )

EZ A NE = §1-1
BHIERE AT E FH5 =R 5 B

db K8 18 1,079 107,048
= 28,555
=5 60,756
FBHE 7.768
=B 668 56,805
= bk 6,402 25,857
Ly 2 1,352 14,101
B 54 50,463 26,618
A R 1,143 4,907 87,338
F:= =) 2,812 443 149,610
5 FE 2,684 2.886 89,556
T IE 12,243 77.282

HE 169,478 42,436
HE I 922 518 4,642
[REE-) 6,005
= 55 546 58,257
¥ 53 1,596 4,400
R 3,183
2 50 2,343
T [ 20,072
I B 5,048 2,014
) 5,045
1= W 2,260
=8 4,614
LS 1,363
HE 'R B 1,677
ZFEFLBBHE 170,191 113,896 586,513
EEFEBAE 239,828 68,731 847,267
EZFLAEERE 328,583 197,469 26,765
BT

# 18 AFLOFIHEERFTERRE (HEEE)
BE BE #s U3 E§ iR
BALHB(RY) 75000 310291 826825 19063 95408 135206
EABLEESER 16256 30937 206573 43145 21833 29500
TYARY 02 01 048 03 00 02
LUBHOERER 1w 2 74N 3

KE 1)
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Distribution and Behaviour of Long-lived Radionuclides in the

Terrestrial Environment

Y. Muramatsu, S. Uchida, K. Yanagisawa, S. Yoshida, K. Tagami and T. Ban—nai

(Environmental and Toxicological Sciences Research Group)

Abstract

In order to understand the distribution and behaviour of
long-lived radionuclides in the terrestrial environment. we
have developed analytical methods for %I, *Tc, 28U, *2Th
and Py and determined these nuclides in several
environmental samples. We also carried out laboratory
experiments using radiotracers to establish transfer
parameters.

The neutron activation analysis was applied for the
determination of '*I and obtained data on the levels of the
nuclide in environmental materials collected from Tokai-mura
and other areas in Japan. Because of the long half-life of '*°l,
stable iodine (**1) was also analyzed as an analog to
understand the environmental behaviour of **I. The nuclides
9Tc, 28U, *2Th and #**°Py were determined by ICP-MS after
chemical treatments. Effective procedures for separating Tc
was developed by using solvent extraction method. Plutonium
was separated from the matrix by ion—chromatography.
Concentrations of 2®U and #*Th were determined in variety
of soils, plants and environmental waters.

Parameters important for the assessment of the above—
mentioned nuclides were also obtained, e.g. soil-solution
distribution coefficient and soil~plant transfer factor for
various agricultural crops (including rice). Soil-to—plants
transfer factors of ' and ®Tc were determined for rice and
several vegetables through Ilaboratory experiments using
radiotracers. Transfer factors of '*I and ®Tc were determined
from the analytical results of these nuclides in soils and in
several vegetables. By radiotracer experiments, we found that
both iodide (I) and iodate (I0;) were, in general, highly
adsorbed on soils, specifically soils with high organic matters
(e.g. Andosol). Microorganisms were found to play an
important role in the fixation of these nuclides on soil.
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Table 1
Information on half-lives for some selected isotopes of I, U, Th, Puand Tc
Isotopes Half-life Abundance
1-127 stable 100%
Todine 1-129 1.6 x107y
. -131 13d
U-234 245 x10°y 0.0055%
Uranium U-235 7.04 x10%y 0.720%
U-238 447x10°y 99.2745%
Thorium Th-232 1.405 x1010y 100%
. Pu-239 241 x10%y
Plutonium
uionis Pu-240 6.56 x103y
Technetium Te-99 2.11x10°y

3.1.1 I UFE-129 BRI UFE-127
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% 1 Bt B: KOH (6g) + Na,SO; (1g) + H,0 (140ml)
% 2 Bx B: KOH (6g) + Na,S0; (1g) + H,O (70ml)

Oven-A Sample Oven-B Trap
Oxygen
RD, — 2
‘—‘—r}'xm__!
Qz Tubes 1000°C
————
0 s et

______________________

Fig. 1 Combustion apparatus for the separation of I-127 and I-129
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1-126 (389keV)

1~130 (418keV)

™\ 1~125 (27.5keV)
1126 (491keV)
1~130 (536keV)
126 (666keV)
{130 (669KeV)
1130 (739keV)
{~126 (754keV)

COUNTS
o
ﬁ_gu

i

2(‘)0' j 4‘00 660
ENERGY (keV)

Fig. 2 Gamma-ray spectrum for NAA of I-127 and I-129

Table 2
Analytical results on the concentrations of 1291, l27[ and137Cs, and 129111271 ratios
in a soil sample (IAEA Soil-375) contaminated by Chernoby! fallout.

129, 127, 129,127, 1370,
(mBgkg™) (mg kg'h) (ratio) (Bqke™))

Run-1 1.65 128 1.88 x 1077 5150

Run-2 1.60 1.30 1.79 x 1077 5240

Run-3 1.56 1.50 151 x 1077 5070

Mean 1.6 £005  136+0.12 172 x 1077 5180 + 52

IAEA" 1.7 . - 5281

"IAEA recommended value: 2’1 was described as 12.2 x 108 atom g".

TOGWHIEICL Y KM ROV DOF TR LR
FEaE (BEH0 50 BB KB L TE LR % Table-3
WKELEDB(T—FIIUAMOMETELNTZHER ALY
T2 9) (Muramatsu & Ohmomo 1986; Muramatsu et al.
1990a; Muramatsu & Yoshida 19952) , '®I BEIX. HHKRL
(AP RO L) TEVWERICH Y . KE & TIERE
BETH-oT, BHRIVEVDOIZ, BHROT 4 V5 —5R
DIz, KEFITHEH S 2T BEIcEEL, 2nd
MK CHbn=Y, FRFETDHZ LIS X0 AT
Py, BEFNEHOLT LD LELS 2o EEXD, RET
LEREHCETIICL > T EB L RREORE ZRTR
Bbbol, ZTRLHERERETO P 0ERIZ, KKBE
ERICIVAEHENZbO L BABEBRORAZ v 7020
BEERELOD 2 OB ETHB, EERNECZORETT
BERELEEBTEFTOVWLEARG, I BEIX. B
0.18Ba/kg (B 1) ThH D, ZOEBIMOHIBOBELY
BOMEBICH B, PCs ORBEORE HEO RN
& (3% 10Ba/ke) IZHARTIHREI/DA SV, HHEFO P RO
2] OEESHERD L, Y BRI LBAERDED 2
WA, T IR RIS 0~5em) ICE L BREFENT
W5 (Fig. 3). 'P1 OGHTF—Z BN RTEE+S L
FE AWV, BREICKEENTEEE ER L LS 2o
R EAERCHHIERRD DN, BRSBTS PI ofh



Table 3

Ranges of the concentrations of *2°f and 1?71 in environmental samples collected around

1291 concentrations (mBq kg™
0.1 1 10 100

pay
B
D

]

Tokaimura (T) and the other areas in Japan (C) L ) e . . o X
L \
—~ 5 ZHIHIIIHIIIIIIHITTTITTIHTINININSS i
Sample Location * | n 1291 (mBg/ke) 1275 (ppm) 129127 atio E n
=~ 10 :
) T |7 12-32 0.24 -0.41 56- 1800 x 10°8
Pine needl! £
enesdless ¢ 11 <0.04 0.09 < 7% 107 8 15
o
N T |4 0.002 - 0.11 0.0025 - 0.0034 12 -500% 108
Precipitation ¢ | 0.0005 0.0066 11x 108 2
JGK
Soils 25
Forest TS5 11-180 57-32 6.6-97x10% 30
ores c |4 0.13-0.78 3.2-36 0.1-0.7 % 108 i
. ‘T |4 12-14 17-59 03-99 %108 .
Wheatfield (| <0.07 46 <0.1x10% 127y 127] concentrations (mg kg™)
T|5 09 -13 1.6-15 1-25x 108 o ! 10 100
N .9 - 6 - -25% . bbb
Ricepaddy ¢ | | <0.06 1.2 <08 %108
T |9 <0.1-17 4.8 -68 0.1-99x 10 E
Seaweeds cl3 <15 23-320 < 01x10® <
£
g
(Note) [

* ;T : Samples collected around Tokaimura.
C : Samples collected from the other areas in Japan.
n ; Number of samples analysed.
Rain water, pine needles and seaweeds : wet basis. Soil : dry basis.
Soils collected under 10 cm are not included in this table.

DI N—TDEFHH E LT, Seki et al. (1990) D4
b5,

B R RA L, BELREAKTHRIBENERIZD
ST, T, I BIREPICHEENDR, FITOR
E I R OREMENZD P/ HITEL B
X AR ERE S VRBENEVRE T, I OR
ERHABESL TH PI/7 &k 5,

WEHRBO P BeTEKkrLHEEEND EE2D L.
BORFEICBEBRL P/ iZERICEEZ OGNS,
RO T BT 50ppb & W, 1/ AR
WA L) LHESIND, LL, OWHEENS. 1
BOBBEIZLYRERERDDZ LB o, 21/
IEREVVERICH 72027 2 U ThY, Wi PFT
Hole, VAATIHBRHBALUT (K107 Thote, 7./
Ve UXREEROBREOBMBEICET T LD, 5l&#H
DFEFCITERBIRKICEENTWS, iz, 7/ VidH
Ei# O LEMICEFTTHORK E OEMEBRIIEV., Zh

LD ENLEZDE, BIREICEET AR OVTIE,

WEN LT TIRBL A ARBIEI vEORENLOE
BUERBELERTERVTHS I,

KIZONWTH BT OSBRSS, BENEFITEN
TORHTE R Mo, RI ZAWVWE ML —9—FEE (%
) CRD, BB BITRE (0. 0019) &k BB
D BT O@E CRUEICBIT 5 50 13mBa/ke) 2 HEHE T
5 &, 0.02mBg/kg BELWHEMNRELN, koo ¥
BEITIERITEN T EME S L,

ZOHDOIXUDIT bR, P (TR ERICE
WOTEHBICRZ LBEFCEEIVREMD ELEC K
SREBE LD, £IT. Pl OBEFTCOSHETHT
50T Il LTEEIVREOSELHEREL, &

Fig.3 Vertical distributions of '*°I and '*7I in soil
collected from Tokaimura.

BERHBOGH T2 E2H L, (—HIIBREESTESS
N—THRO—FE L LTIT-o>TNDB, )
REAVROSFTHELL . BERNCET ST -1
FTRLTWHOREIRTH D, SIFEEHRETLZBR, U
TOHFETHTEITD & BOEERNE Sz (Schnetger &
Muramatsu 1996; Muramatsu & Wedepohl 1998), Z#T#:{E
OWMEFIUTOEY TH D, KEBHI OV TIEHIEIBE.
Na,S0, i 2V EM% 3 VROLFERE "L L, Fh
ICP-MS THIFE L7, TE8R FEERBOSZSIX. avE
EOBEUREREE Lz b zvw, 22T, &
(0.1~2¢) ZM DR — b Eico®, T (LR L—)
EEBAE ATV A (BLED &2 M BT bY, AEE
FIZANERE Y R R TME G 1000C) L7z, #EH#L
T&7av#% TMAH (Tetramethyl ammonium hydroide)
YA (1%) O} Na,S0, (100ppm ¥&#E) DRABEHD b5 v
TR EB T2, BT Z OEEE ICP-MS THHTL
EELL, MEEERZ, BEE LTO0.2ppb E/2iE, BE
B L LC 2ppb BRETH 75,
KEBHIDWT, MR, OB, KFEH CHR
Uzfik, SHCEREI LAk, #EAK, AEK, BR
AKFICEEN I vEREFRE L (KL LTho a2 S
CREBELST L), ERIT Table~4 2577, IVEDL
~JVIEH lppb Thotz, MAFD I URITOE BRI
DR TER L bOBD LEWEANZH - 7243, Lot
BCERLEbOEEFNIZERERER 2T, L L,
HBELERIIEBRIGEWEFE»-T=, TORD, 1/C1
& I/Br BHITIERENOEINBIZEREVEEZR LT,
U e raRThavRITERORE L EEDET
BRECEI Z BN TCHRENT, FIAKCHB AR
DI VROEE, ALV LENMERCH T, BE
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L LTHRRKOEZRTN I TRCEZEOEITHENICE
W, BT « MBAFOITROLSARGHY
BEALERESR O KETIC P NRESh -8 0BERE)
EHRLLTEERERT -2 2B, ¥ ¥ T
VROEHEFERCRRBLARICEZDZBRAMMEH o 7243,
FURFO N FUTREL PR BRRoEE R LA
LRSI, T, BB oz EaD
BEKFOIVEEEICOVWTOHFLVAEREZEL - &N
T&k, TROLOF—F M I DROEEETFRITS
ETb&EILD,
BOREOFERIEHO I VROSIEE Table-5 IZ7R
4 (Muramatsu & Yoshida 1993 72 &), MM (CLiTZEHk) o
BAR7 903 vREBE G 30ppm) BNEICEH NI EAERD
bhiz, BRZ HikURERERE L, £ ZICEBRS BT
FUVHMLTEGEELTWS, . THOEERS L
LT7ue7=r%8, BAR7 TORBETHBKURKER
BOKUWERFOIUEOEORIZRLTHHH, 0.004
~0.03ppn BETH B, 2F V. BR7 DITEHMICHAK

-
— e

FRHIVEZBHELTCVWILEEZILND, ZOBFRI L
~DOPFEA D =X L EBAT AL, REGEETHS
IUE-129 OBEBTEZ TR LIEMT 2 L TRKEEET
HB, TNCHETIBEEIBRTERS, RLERILTYH,
WA (UEEAL) EARBLE RS EAKBLEOEEHAS
IRV, ZhiE, KR TREBKRECTRZRE T 2D,
BAEHOERTI VRS TEBRRICEBTIEL, ToREs
UERBEMETLELEXOND, F. KELELELT
— AR IR AR CL I VD RIBEIZFEY T 1. 6ppn BE
ARV, Yuita HOFFETHLKELOI VERENENZ
L ERHEL TS (Yuita et al. 1982a; 1982b),
KEFDOIUVEOLERRGHT ©IT > 7 (Yoshida &
Muramatsu 1995), FEIX, =7 —H% 77— LV ERE
Bliza vEREBEL, TREHMESWTRIE LR, 8 1
F£R 1 ~ 2 »y ABKERUERHZIOWTHELNHER
OEWEIROEY THD, FEN T, EFRavE:
L. lng/m®, A AREH I VR (I, HOI 72&) : 1.9ng/m’,
HAREHEEI TFRE(CHI 72 &) © 10.9ng/m® Thot, £

Table 4. Concentrations of iodine, bromine and chiorine in various natural water samples.
Concentrations Ratio
Samples and sampling locations
I(ppb) Br(ppb) Cl(ppm) ICl(x103) IBr
Rain water
July 1993:
Hitachinaka (0.05 km from the coast) 2.0 44 14 0.14 0.045
Tokai-mura {1 km from the coast) 1.7 10 3.0 0.57 0.17
Tokai-mura (5 km from the coast) 1.6 7.1 2.3 0.70 0.23
Mito (15 km from the coast) 1.5 5.7 1.5 1.0 0.26
November 1993:
Hitachinaka (0.05 km from the coast) 2.6 114 36 0.072 0.023
Tokai-mura (1 kmn from the coast) 1.5 42 11 0.14 0.036
Tokai-mura (5 km from the coast) 1.3 19 6.0 0.22 0.068
Mito (15 km from the coast) 1.4 13 3.9 0.36 0.11
River water
Chikumagawa/Nagano 2.9 27 9.2 0.32 0.11
Nakagawa/Ibaraki 6.1 65 15 0.41 0.094
Futamatagawa/Aomori 3.9 78 17 0.23 0.050
Lake and swamp water
Kusharoko/Hokkaido 4.0 55 30 0.13 0.073
Shiretokogoko/Hokkaido 1.8 56 14 0.13 0.032
Kidoike/Nagano 2.0 9.0 2.1 0.95 0.22
Maruike/Nagano 15 27 8.2 1.8 0.56
Akogigaura/Ibaraki 3.2 82 13 0.25 0.039
Takahokonuma/Aomori 7.6 1400 415 0.018 0.005
Tap water
Shari/Hokkaido 0.7 23 6.4 0.11 0.030
Tokai-mura/Ibaraki 3.0 43 15 0.20 0.070
Nagoya/Aichi 1.4 20 6.0 0.23 0.070
Fukuoka/Fukuoka 6.0 111 25 0.24 0.054
Hiroshima/Hiroshima .23 31 7.6 0.30 0.074
Osaka/Osaka 6.7 105 13 0.52 0.064
Ichikawa/Chiba 9.1 204 25 0.36 0.045
Hitachinaka/Ibaraki 4.9 77 12 0.41 0.063
Hot spring water
Yuzawa/Niigata 91 290 104 0.88 0.31
Kumanoyu/Nagano 171 313 103 1.7 0.55
Zao/Yamagata 57 379 309 0.18 0.15
Shiragane/Hokkaido 148 1480 665 0.22 0.10
Seawater (Holland 1978) 60 67000 19350 0.003 0.001
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Table 5. Iodine concentration in major soil types in Japan and in the possible parent materials

Sample types*® Cede Sampling location ppm I (dry)
Upland soils
Amndosols F-007 Mito/Ibaraki 32.6
(Andosols) F-015 Shiojiri/Nagano 26.0
F-025 Kimotukigun/Kagoshima 24.2
F-045 Rokkasho/Aomori 44.9
F-064 Kawasaki/Kanagawa 33.0
Mean (5) 32.1
Yellow soils F-017 Toyohashi/Aichi 11.3
(Orthic Acrisols) F-021 Fukuyama/Hiroshima 2.8
F-068  Takayama/Gifu 11.8
Mean (3) 8.6
Ri id il
Gray lowland soils P-013 Kumagaya/Saitama 0.63
(Dystric Fluvisols) P-015 Mito/Ibaraki 1.93
P-028 Oomagari/Akita 1.64
P-038 Koriyama/Fukushima 2.76
P-050 Kashihara/Nara 0.92
Mean (5) 1.58
Amndosols P-14 Imaichi/Tochigi 83
(Andosols) P-30 Misawa/Aomori 15.8
P-32 Morioka/Iwate 11.9
P-60 Chikugo/Fukuoka 6.9
Mean (4) 10.7
Gley soils P-012 Kumagaya/Saitama 1.32
(Dystric Gleysols) P-042 Gamougun/Shiga 1.46
P-068 Nakakannbaragun/Niigata 2.08
Mean (5) 1.62
Possible parent materials for soils
Basalt JB-1 (GSI)** 0.028
Andesite JA-2 (GSIH)** 0.004
Granodirite JG-1 (GShH)** 0.005

* Soil names recommended by FAO/UNESCO are described in brackets.
*#* Rock samples are standard rocks of Geological Survey of Japan (GSJ).

o, Oebhahrfiolrii< Tk, HFRavkE:
2.2ng/w’, W AR TR (I, HOI 72&E) : 2.6ng/nw’,
HAREHI VR CL] 72L) @ 12.8ng/m’* Thotz, =
NOEDEEZRTH, KEPOERE I U HEOEHIEITEE
ERETHDZENTND,

3.1.2 UFVRORY UL

BRRICEET DS o ORAMEIT 20 (L
4.47x10° 4E, FEFELL : 99.2745%) . U (HEH -
7.04x10° 4E fELEEL 1 0.720%) . U (EEH - 2. 45x10°
. TFEE 0 0.0055%) TH B, £z, P T ADHKR
IZTEFET B RMNLAEIE 25Th (U ¢ 1. 405x10%° £ TE7E
B 1 100%) TH B, b ORMBOREREILE < HIRER
BEEZDLEXEELR->TLS, L, ZZ TR
BIIEbT, BERPCHEETDIVIVE M) TARZDD
T35,

TZ ol N T AOGHHEIREAEICBONTHEL D
|EINTHWS, UL, EBESHIBERIEZDO S TORZ
NET, BERBTOREICETIHREFIENITESZL A
VW, FOHTY, Yamagata & Iwashima (1967) X% < o+
BHOwS L R TAIROVWTOSHFLTEY . BN E
DORFHHFEOFTHMEIZ. U T 1. 3ppn, Th T 5. 6ppm T

HHERELTND, ThbDTF— 2 EEPEO RO
Ny 759y FREZHM2 ETEETHD, LrL, o

FabEHIREHh EEA ETH Y | KELHELIZ SN TOS
WEIZD R, 220, 2O TRENEOEEHICKIT S
7o NI ULAORERERTAENT, BASMNDL
e ORENLRTHEPER LW EIT 7,

F7-. KRB THL YT N T AD
OWHEIZEIEZEEL 22w, #lo, BPEOEAETHDHK
IZDOWT DTN b DERIZ DN T OSHT — F I3mBR b
TW5b, £2ZTC, ZIZ T, KEEOEEOBIEWITOW
TOSHT—2 %&b e,

vk N U LADSIEE, TAT 7 BRRAEE, B
BON o <BEMET 5HE, BEHuatrk, eaEil
BhH5b, UL, sTAEENMEHE T, BHEEIC
BERH-7-0 LT, BEREOCOWMECIRY, 22
Tt ICP-MS ZHWAFEIZOWTRE L, BERBOL
P~ Uiz, ICP-MS @A U » Mk, BHEREICENT
WhHEE, RFICHMOTEOSIT L TRETHIREHITH
na,

SSHTEDEEMIL Yoshida et al. (1996) lIZ@b~_Tu 3,
I T, SEBEOBE LIRS,

AEBHZOWTIE, 0.22um DA T T UEETHEBL
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7o, MR GEMEEREEE. SB(LE AA-100) ZMNZ. 3%
wE L, (BHRERETDLEET % EBEOWBAIRIC
L7iE 5 BNERNTROBELR LIV, ) BEREHTD
W, BRREBICUZRE (B 100mg) &7 7 v U EEIC
AL, B So{b/kFE., BEREBEEZNZ, v 7uy
=T F =T TMEGRE L=, BOBIREOEEICL
DRV, BRI, BMEE(Tnl) . SofbkE
B (3ml) ., BHEFEEE(0.5nl) THDH, Fio., EHRETIL

EPHER (Tnl) &S obkBR(n) 2N/ 700 =—
T AT TINE R LT R IB R ER (0. 5ml) N 2 72,
TRUE. BE L BEERNEET S ERATIANED
B THD,

v AT BT T AT CHELTER, ERE Ry b
FU— Ry b ayr) ECREEE LU, RIC, EEE
ICEML, EBICHER L, MEBORBEIX 3%EL. ER
Lz, BIEEDO R 7 b bR HIET A0 D0ONEHIEE L
LT Bi, In. Rh (20ppb) #&HIL 7=,

ICP-MS DI IZIT YOKOGAWA PMS- 2000 % FHv 7z, M
TRREIX, U, Th TEETOMEE LT 1ppt (1pg/ml) AT
Thol, ZHITTHEFOINLOTEEZSFT DO+
SRBRETHDH, MERERSIER L JB-1. JG-1.
JR-2, JA-2 BOHBEEMALER LOWOEEZEND
eI A, RIHEERERBVNV—EERLE,

FIEOSHITFE RN T LIZ 2 Y 1T o 72 (Yoshida et al.
1998), BobNEEE%Y Table-6 [ZRT, FIZiE., BA%
HOEER LT 77 B2EHZ W T O U, Th OS5 EZR £#io
FIRFEERIICE LD THBE, £, 8FL LTEOLOH
+#EE (La, Ce, Yb, Lu) OB T— & HLRIBICRT,
77 RELOFEHME 1%, U T 2.3ppm, Th T 7.0ppm ThH o
7ro THIOFIAFEMIZRESD &, Th (& 2\ TimLEE,
AKETEE, BATEO SEIESESL LTAB LIZERT
THAEMR, U IOV T EESOKE HERHAR B LD
HEENEVERNRD bz, KEALEOUBEWER
2B, ThiE, BEtHucEmEn Y VEBIERFO U D
BENE BB,

Table 6. Statistics of the concentrations of U, Th and some rare earth elements
for each type of soil utilization and all soil samples (in ppm, dry).

Soil n U Th

utilization La Ce Yb Lu
Upland field 25 min 0.84 2.16 5.10 14.20 0.79 0.13
max 4.09 16.20 42.50 92.50 2.89 0.42
median 2.28 6.21 16.60 35.80 1.92 0.28
mean 2.27 7.19 19.00 41.30 1.95 0.29
std* 0.89 3.79 9.30 20.70 0.47 0.07
Paddy 22 min 1.61 2.92 9.73 20.80 143 0.21
max 4.60 13.30 28.90 62.30 2.95 0.43
median 2.81 7.15 18.50 44.20 2.01 0.29
mean 2.87 7.29 18.30 42.10 2.09 0.31
std* 0.79 2.61 5.20 11.80 0.40 0.06
Forest 12 min 0.24 1.55 4.87 11.40 0.98 0.14
max 4.41 21.70 51.10 84.80 4.99 0.78
median 1.41 4.99 15.40 30.20 2.05 0.32
mean 1.68 7.93 20.00 41.60 2.20 033
std* 1.07 5.74 14.20 26.30 1.09 0.17
Open 18 min 0.17 0.40 1.20 2.46 0.12 0.02
max 3.63 19.50 50.70 116.00 4.14 0.60
median 1.96 4.72 10.80 21.90 1.83 0.26
mean 1.91 5.56 15.70 33.50 1.81 0.26 -
std* 1.16 4.48 13.90 27.90. 1.06 0.16
All 77 min 0.17 0.40 1.20 2.46 0.12 0.02
max 4.60 21.70 51.10 116.00 499 0.78
median 2.28 5.84 16.40 35.30 1.95 0.28
mean 227 6.95 18.20 39.80 2.00 0.29
std* 1.04 4.04 10.50 21.40 0.74 0.11

*std: standard deviation
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+ 5o R
(Yoshida et al. 1998),

BRIz WERY S > 7,

CE LD EFERE Table 7

2R

FNERSE. Th BEELSR
—77., BRI LR IE
VMEMIZH o7, BELIVREWEERTOER, F0EEN
TEHEETHY ThEEZELEATV RO EHEEIND.

UL EREFICELSEEZND VLWL ThIZEHADL
N TEOBEIZIABVIER LN ho T, IE, k
WU E S B icRmEnE) VBRI EEND U
DEENELBb b, ZoZ 1L, Bt Ui (1993) b8

WL TW5,

Table 7. Mean concentrations of lanthanide elements, Th and U (ug/g) for each soil type.

Soil type n U Th La Ce Yo Lu
Andosols 30 mean 2.02 4.97 15.00 30.90 2.12 0.31
std™ 0.98 2.02 6.90 11.90 0.53 0.08
Gray Lowland soils 12 mean 2.94 8.29 20.10 47.60 2.08 0.31
std* 0.80 230 430 7.80 0.43 0.07
Brown Forest soils 8 mean 241 7.70 17.60 41.90 1.68 0.25
std* 0.82 3.80 8.90 24.10 0.62 0.09
Red soils 8 mean 2.79 12.40 31.40 64.40 2.64 0.40
std* 1.22 6.40 15.90 31.80 1.37 0.21
Yellow soils 6 mean 2.50 9.97 27.20 55.20 1.88 0.28
std* 0.64 3.02 13.60 27.20 0.28 0.04
Gley soils 4 mean 291 7.11 16.50 43.30 2.08 0.31
std® 0.53 1.77 4.50 11.40 0.19 0.03
Sand-dune Regosols 4 mean 0.59 2.97 8.53 17.90 1.14 0.17
std* 0.25 1.33 323 6.10 0.82 0.14
Peat soils 3 mean 1.12 2.56 6.48 15.80 1.11 0.16
std* 1.04 2.39 5.57 14.10 0.89 0.13
Gray Upland soils 2 mean 2.31 8.92 18.40 44.70 1.55 0.22
std* 0.01 6.05 1830 35.10 123 018
*std: standard deviation
ICP-MS 1= X B4#7 T, U, Th 721 T thofg &tk B 238 B H b L7, Fig 4 ICHTEARK(TF /A F)
bR énto % ITCHMOTREROERMEE U, Th OEICHE LOMBERLE, ZOMML, Thidla® Ce &0l
L vt o ;0] =S
503 VB &R R LTz, L
30 0.945 | 0744 | 0357 | 0336 | 0.891 0.568 L, RICALETRT
103 b Gd, Yb REERL
wol L TR EEE RS A
704 7 . . . . 817 -y >
o j’q . 0.718 0.360 0.334 0.916 0.61 ofr, TOIENE
) 183' : . Th, La, Ce &\ o7
S 3. " TEHRIEA 2 EEAK
3 TR I ek 0.751 0.785 | 0.563 0.327 . .
SO ST <. HHOBM TS
g : HEENTEDLEIC
B4 4 . =) 3= -
= 3 - MULoREEL-T
© 37 S k. gts Yb 0.991 0.347 0.212
b} - %, ol T . N . -
RREE LR i el BYRENTT D &%
€ or] 1 . N xbhs, —7. Gd,
S e e | @ | b EOBAE LR
S oadFuT AT A /’r XA A RN E N
QE, 20 : ’ . : 7%, Th LER -7
TR B o - i »
NG ,;" . _,#'" LA ':(é‘, 0.659 EZ#He LD, U b Tl?
S8 A & RBRIC A A s
5] s .
4 - ‘, o SO T W “: K&V, Bl
. M AT B & 7O A e e N p 3 N
RO { L LR Y [ b DRAS
11EE A L A A .. =
R B A |II!HHIIIIIII!)Ilil“l'l"l‘l'l‘l}l‘llﬁl“‘T‘l’fﬂ"I'I'I'l T &)57“-&)7§>%%ijﬁ§
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Element concentrations (ug/ g)

Fig. 4. Scatterplot matrix for U, Th, La, Ce, Gd, Yb and Lu for 77 Japanese
soils and their correlation coefficient
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Blreposiht, FIREFREAED TRERL., FFICE
ENEBFTL TV HEL Y Y 7L (oETHE
RBMR, U, ThO TE-HEYBITREOBECLERT D),
FREBR L%, KX OoWTEFDEE, £, 20#0
HENZOW T 2ED37-DIC I —IoTHiL
Toe KEBHLARDTZOME, KkOFORRRETFICE
WD I RPN DBFEERNBNELIOEHSTEOHTH o7,
e, RORBEITL g SO —ELIRIEMELR Y
, LEZOND, FERBEIoWTIEHEE L LT0 1~
0.3gER L, BonomER%Table-8IlRT, &
ONT-SOWE(EBRER) X, vV T U 1.4ppb.

Th: 2. 7ppb. =¥ T U: 1.1lppb, Th: 4.2ppb, ¥ <A
=T U: 0.44ppb. Th: 3.0ppb TH-otz, BAXHFD U, Th
BEIZE SICEVVERICH - T,

KBED U, Th, [ OSHEPESLLZOT, ThEHA
WTUAR 7 FRREC B CERR L7, # Tk, [k & HIVE
KizEEND U, Th OEERIT-7- (Table-9), FDOFREE.
UBEEIX 2~2130ppt. ThiBEX0.4~8. Tppt, [JEE 0.6
~30ppb Th o7, HIZ U DBREFHEIZIAE L., HABMT
HOBREBENMEICENMEE R L, Zhit, WK TR
KBREL->TEY, HAFOENUREL KL TREE
THEWUOEIEAl SN EEZ D,

Table 8 Analytical results of U, Th, Ce and La in vegetables and rice
(ppb, on a dry weight basis)
Number of U Th Ce La
Sample Determination *ppb* *ppb™* *ppb* *ppb*
Chinese cabbage 1 0.43 1.1 11.8 14.7
Cabbage Mean (3) 1.36 2.7 19.3 24.1
Carrot Mean (2) 1.12 4.2 13.4 155
Radish 1 0.37 4.0 4.2 8.9
Sweet potato 1 0.16 2.1 1.3 2.1
Spinach 1 2.44 3.0 36.8 68.6
Yam Mean (2) Q.44 3.0 5.2 7.3
Rice Median (15) 0.024 0.17 0.62 0.30
Leaf vegetables Mean 1.41 22 22.6 35.8
(Chinese cabbage, cabbage & spinach)
Root vegetables Mean 0.75 4.1 8.8 122
(Carrot & radish)
Potato Mean 0.30 2.6 3.2 4.7
(Sweet potato & yam)
Table 9 Analytical results of U and Th in water samples
Number of U oy Th  @p
samples Mean Range Mean Range
River waters (Rokkasho-mura) 5 1.6 20 ~ 19 3.3 1.1 ~ 6.7
Ground waters (Rokkasho-mura) 7 74.0 50 - 137 2.1 04 ~ 80
Lake waters (Rokkasho-mura) 10 350.0 50 ~ 2130 34 08 ~ 87
Rain waters (Tokai-mura) 20 3.5 05 ~ 12 29 02 ~ 87
Rain waters (Hitachinaka, at coast) 12 6.2 1.8 ~ 16 2.7 07 ~ 8.6
Soil solutions (different areas) 11 30.0 1.5 ~ 110 34.0 40 ~ 1740
[soil : water=1 1]
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313 A= TAOLSHT

BERIZREITE Pu OBRELEMEZRND Z &k, BT
B A 7 VR A BER SN EIT O L CREEE L
Exzbnb, BRPETORERS (LERE) 0oH e L
TIHWLUAES OHENH D Yanamoto et al. 1983; A
1991), Pu OGHREEL LT, TAT77—2AT ha
MU —RICE DT T 52, BEIBESER ICEVZ
O, SYEMEICEERE L FRN B, £, AT ba X
U —ETI, ®Pu & 2Pu 3 LK — NI T D A5 B
BB LV, ABFECIE, EEek & o OIc o BERRETE
FETL. ICP-MS ZHV #%Pu & 2Pu OPEEIT o7,
F7m. *Pu/PPu kbR,

Pu [ZEREME CH DD & AP BE T2
ETHLREEZT D, FIC, BRBOPFRESITIE T 4L
F—R o 7 AT REP~BITLRNEIIZTEE
O LEAFT 28, Pu OSBEERLITORIEIC K
DIRET L7z, £9. BEx 500°CTHEL . BB E SIF
L7, HEECHIE L7, ZOBEE A A4 AR
(Dowex 1x8) E/-idfhis/ o< 75 7 ¢ — (TEVA) IZiE L
Pu ONBERMEE RS, WE R ——RBIURE &
— FE LT ®pu AWV, AEICIIMNERER ICP-
MS (Yokogawa PMS— 2000) & fv 7z,

AOWEIZ LD PPu ORETRMER., BEEERFOR
BEL LT, 0.07mBg/ml (F72130.03 ppt BEE) Thot=,
EREO HF i RB 20g WSS, 0. 1mBa/e (F1)
BEOEBEE CRETNRE TH -7, [AEA NEE LA
DHEABHERB 2 O LR, HEEEE LT T
WA B8Py DfE & BV —BR A Lz, #Pu/®Pu Hilzo
Wik, TAEA OFECIHMEREN 2 <. ZOMmoEE T
LT — & DBFEFICDIR,

HRETHER U EEOSTH & UL, SKEOFKRE
B¢, ®Pu ¢ 0.84Bg/ke. **°Pu : 0.52Bq/g. *°Pu/*°Pu [
fifktt: 0.168 L WHENE LN, T/, KR OKE
+ Tk B%u 1 0.24Bg/g. **°Pu @ 0. 16Bq/g. *°Pu/***Pu [@
AR ¢ 0.171 Thotz, Ebhiz, RIGHLHMEOEE
T, BEMICERINALY MRS *Pu/PPu R
BHIFIZ 0. 04 LR EEVWVECTH o7z, ZhiE, 7L b=
7 NMEEMOBEO - HIROCREALELE R LEL O EHES
nNa, (Vb= bOSHIZEB L I V—TFEET
T3, )

SEIOHFEHERPBRCH. BEPFO Pu O ICP-
MS BIXREEDEEZx b, 5#%. BEREMESCE=
FU L TADIGHLEFETE D, £, ¥Pu/®Pu BB
ETEDZ EMD, Pu OFBEREORECREEEOEH
RECHLFIAFETH B,

3.1.4 TIFRFT L9

TIRF A9 TS FEEEETH B, N—F
RO T F X — R E (B, =292keV) Tmd o 7 T T
FESHROEBRZZIT0, i BRI
FORBEIELS . REOHRBELELTH-D, RBrbo
SRR L FREREND, FOLD, BEL-ULTORIES
R RTOLBR LN WS, 2T, KEREREN
FRITN—THREO—BRELT, BEBIUVHRELMN
ICP-MS ¥EZ AW T E DR EIT o /o, AREFRINIZE &

LEMRTAOT, UTIRSHEOHBELELNT —F %
fEICHE 4 5 (Tagami & Uchida, 1993, 1995, 1996,
1997),

fitadsl & U8 (R 300-500g (82) & A,
S FIIEBRY S ET R OERIF T 450°CTIRIET B,
WIZ, BREESEE I ANBERET T TN 1000°CTIET 5,
BRLUTERE Tc 2RI VLD NT v 7HEIRICHET
B, KKBEPHT 7 3F 0 ABEEREHE (7 a~%9
TRV SEET A, EhaE L. ARSI HEBRE
MEPRIE & LT ICP-MS (Yokogawa, PMS-2000) % AV VIZE L
7= MHETRMESE LT, 0.03mBg/ml (0. 05 ppt) &5 {EW
BEETRETERZ LB holz, TOFELHAV, BL
BLOHRELABEARDOEBOSH 2T B EZATH
B, SHEIE UL, KEEZET 0.02-0.11 Ba/g (D) &
WO TF—ERBER TS,

3.2. RHBHIBHEOREBIT NG A—F ORE
ZOETIE, BYEHBEEORESTT LM LM 5

Te DB % 12T —F (N7 A—=HEE) ITONT, K

METHONEERBERETLITEL DD,

3.2.1 = wEE-129

IVREMLATRETHD FRBOBEBICEEREE %
B LTW5A, s vE2ENICERY AATEE. B
RICEBRE SN D, MEttta vROBRERICRIT BB &
A~OBITREETRD 2 L3, BAEBR,OHRE S
LAEREOREREYTMT S L TEETH S, iz, P
FEEREECH L ORI EAP LREFR TOZ
BRGSO SLENDH D, Ll 3 UREITHEL OLEFR
LB, BERPCOEBTERETHY ., MRAELE
HNTCWB EITE X,

I U HE-129 OBRERN D A~DOBITEEMTDEAE.
FELTROBRESEZDVLERDD,

H+HE = BEH = A

@QXE = BEH = A

BYKR = HE = 43 = A

ZOHRTC, (1) O8NS EERDOVTL A E TRHER
U EIEITEEEN 8 B B Thototmd, HENRE
ahTbLELABMBTSEICLY B IXEET IO T,
HEIFBEOBEMOBEICRECE S, Fokd, IUE
DFFED D BIEY~OBITIZETAF — F TN E L A0
Mod, LaL, 1 OBEIX, ¥EHAEWVLZORREN
BoTHHRHEOHEIISHTERVDOT, £HEnbRIE
W~DOBITEFTE L2 T hiER SR, TOBRMNTHERS
NBNT A —F L LT, - EEBITH#E (Transfer
Factor : TF) BHF b nd, LERTOEBFHEMDD
DINT A L Ui, B8R o S E A (Kd) AR
PIThB, £l AFELZTF-> TN PTHE DR
LIVERKRRP~ERT DI EBHALNT oD T,
FOETONVTHEEEML S,

Lk @) DKRE DB BAEM~DRAIT M T D L TRY)
28T A—F X, LEIEE (Deposition Velocity) ThH b,
E, THIZBEEL T, KE»DBE~OILERE &K
I EHRACHARROBEENZVWEL TIIEETH L LA
RERTWA, UL, BRIZBWOL, ABAOHEEE
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HEBKIZ R KE S TR0, tho BIEM~DOILERE
OFRKEDEEZ BND, EX~OWERBIBVEIICR
W%, Nakamura & Ohmomo (1980) 3K® TV 5%, A&
T DKITONTHE, BTEORBIFZE CEEN 2T —F %
Blz, AETIX, URIOT—Z LEDE LD D,

3.2.1.1 TH—-HEWBITHRE

T8 b BAEY~ DR (RIIRELE) OBITE
WETARDORTA—F L L TRLVEERZ LD, 5
— M7 % (Transfer Factor: TF) TH b, Zhi.
FED R OMFHETRE (IR ETLR) OBEY THEFOBE
THEloEL LTEZESINS, ¥ OF&T, £ENFR
EhFELThH, ¥EERENZ EnL LIEL KB LE
BEHFOILNTES, P JREEHNETICEL, .
ERUZE S HRBE T AERARS A0, £EMS
O ~OBITIZE T 55 — 2 2B 2 L1 THLRUTH
5., FUROBTREIC OV TOFRIZTFNIZZE 0,
EEB, MEMEEBERO AL A o2 HWT, 2]
FhL—P—0t LCTHEIEML, SBEH~DRY AR
2R84 % RI hL—V—FEER %17 -7 Muramatsu et al.
1989; Muramatsu et al. 1993; 1995; 4% 1996), ZEER
WA U, BFECHELEE LR LR ER
7ETCHY, KBIZONTIE, BAR S £LAMT bk E 5
& LT IR B AT,

BT —F% Table-10 IZE L DB, TrAVen
=Y EOEZOBITHRENT 0.01 §iETHY ., IARA
(1982) D BAEH T EE—RIZOVWTOETH S 0.02 L7
BECTHo, LaxL, k(BN ~OBITHEIKE 0002 &
1 HHE s o 72 (ZEKOMEIT 0.006), HAEDOBEEBIEDIC
HODHKOEENZ N Enb, b LY, TARA OfE (B1E
PM—RRICKTB)ERVD LT3 L BRFHEIZ RN B,

Table 10 Transfer factor (TF) and transfer velocity* (preliminary) of lodine
for agricultural crops (on a wet weight basis)

Fio, AEHETHILIZEWVERRD DL, ToLdIz
BATRESEHOEBIZL YV RECERDZ b, BIE
BOFEEICEBEZEOEERET I Z L0, BEOEWN
LEFMEITS L THRETHA I, £, THEOBELE
TRERERTIEER 7 7 7 ¥ —D—2Thb, BRY
FHEENCENZ X HiE, I URICHTIREANE N D,
TBRED ~OBATRENIIR AER 722 S TS WER
Zhad, LrLl, KBIZEBWNTIEZ, BolEANBE®R TS
DEEOTE TIIRE RER R Mo,
HENSHEH~OTEORY AR, HEBREFORE
CREBRTAEEZLND, KBERETAERTCO LSS
BEPOKEEI vEBEOE(LEFH 7 Muramatsu et
al. 1989; 1996a), F MR, FEYHIX, BmLiza v
EZEOML—Y =P DIgEAERHRICEESh, LA
EROBEIEN-TZ, Ll KEORE L3z T o
BENEMTSZ ERB b, ZOR8EKRO 2]
BEOEIE, Eh(E{LEAEM OETEERLTNEZ
ERBL BT, —F, BE UTRBHIERE L&
Eft o+ FRE M A TR0 AT) TiE, BEER I o
BEOEIMIEON N7, £, bR a—2R
R EMAENORE L IR DWE BN X B LTI
EMOIEENT X BRENEER SNEBMEETEMN O AR K
TARBO BN, Eh OERTRE Z L3RR ICT
UEAETHTEREEESNS, Zhbnl b, #
HIRRE TR AL X B Z & CHAEDOBBIROEENEAN
2D EEoOBTRENABEEL., TOER, HICBREL
7B NEHTAEELbND, KEETHE, #KIRE
THRRROBIEERITH Z &mb, PO I UREIBEITHL
G0, T EARIR LEAKBEEP O3 URBEN
BWRRICZ> T3 EEBbhs, X, ENYERSZ &
TARBEERL I VENRVBEILN DR LD D (Uchida
& Muramatsu 1995),

g T T ROER A~

P — BRARRUL X, = bFEHhE
uitivation ransier
Grops T | Outhaton | Trenste Ik D KE < BB kEE
Cereal Rice (unpolished) 0.006 120 5.0E-05 BT LY P e WI0)
ereals ice (unpoiisne . N - N
Rice (po?shed) 0.002 120 1.7E-05 »= ?\‘/%/\O)B‘R 0 :&;}%
i i - . - &
Rl A, TOFMN IO,
o - - e 57 1N
Leaf vegetables |Cabbage 0.0018 60 2.7E-05 0)}1:/?;2%;\\—5%;?&?@
by by
Chinese cabbage 0.0013 60 2.2E-05 7?_%) i%’ ;'b’ of\'(;
Spinach 0.0022 50 4.4E-05 s o
AY
Komatsuna 0.012 40 3.0E-04 /;? &‘ ﬁ%ﬁ\ﬁb B%,ﬁ,ﬁd)bi
DMBHREREIEL. —F.
- e -
Fruit vegetables |Tomato 0.0003 90 3.3E-06 10, ‘iﬁ%@i A BRI
LBERFFNEFERELLAR
Root vegetables |Carrot 0.0009 " 80 1.5E-05 ot
Burdock 0.0005 60 8.3E-06
3.2.1.2 HH~0ORE
Potatoes Sweet potato 0.0002 20 2.2E-06 iﬁqu@ = 7§@§{T
Yam 0.0003 100 3.0E-06 DLES, O% U ‘ﬂ%@\%
Eix B —BmEoaE R
Beans Soybean (dry) 0.0029 100 2.9E-05 (distribution coeffici-
ent, Kd) TEITZ &N TE
IAEA(1982) Different crops 0.02| (no data) B, ZD Kd (2 kg™ hx.

(tEbhogERE 2+

*Transfer velocity (activity ratio per day) was defined as "TF" divided by "whole cuitivation period".

However, the values are still preliminary.
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ERETR OBRERE  CEoETHD, IVEDOK .,

NoyFEREIZED, T L& 10, @ 2 2OEZERIZONT
TR FANE 0 B 35 68 BB T Kd B ERMITR D -
#EB % Table~11 12779 (Yoshida & Muramatsu 1998), #3
Bk, I" ¢ 1.1~10200 kg, 10, T 2.1~8210 Lkg?
ERERERDDZ LB oTn, HRMERE, 7T 525

Qkg?, Eiz, 10, T 437 Lke' Thoiz, TEOEHET
. BRI 2 CEWENA DI, N TT T4 1, 1BaE
HEThHot, El-, BDELETH 10,7 bABELS, F
BHETIZ 20 0ke' LT ChHoto, B, BRZ otk
Bz, I" T 1610 Qkeg. 10, T 1480 Lkg™ ThoTz,

Table 11. Distribution coefficients (Ks; 1 kg™) and sorption percentages (%) of

different types of Japanese soils for I and IO,

K,-T K,- 105 Sorption % -1 Sorption % - 10,
; auto- auto- auto- auto-
Soil type n wet claved el Claved wet claved wet claved
Andosols 20 Median 1610.0 43 1480.0 19.5 98.9 20.1 98.8 52.9
Mean 2580.0 8.7 2220.0 22.0 97.5 23.3 96.9 52.0
Std 2880.0 17.8 2460.0 14.8 3.7 15.1 4.4 12.9
Gray Lowland soils 14 Median 413.0 2.0 412.0 72 96.9 12.3 97.0 36.2
Mean 473.0 23 440.0 8.3 92.7 14.4 92.9 36.4
Std 401.0 1.5 320.0 4.6 0.8 4.3 1.2 9.2
Red and Yellow soils 10 Median 209.0 1.6 217.0 19.7 94.1 9.1 94.3 61.6
Mean 493.0 1.8 366.0 43.8 922 10.7 87.3 58.0
Std 689.0 1.1 4840 578 59 6.9 13.4 25.6
Gley soils 5 Median 1540.0 22 1190.0 9.0 99.0 122 98.7 35.9
Mean 1580.0 22 1060.0 8.1 96.3 119 95.0 334
Std 1220.0 1.2 943.0 34 6.0 5.0 6.5 8.6
Brown Forest soils 3 Median 1290.0 4.8 11200 489 98.9 24.8 98.8 773
Mean 1210.0 4.7 1060.0 434 92.0 31.7 91.3 65.6
Std 251.0 0.2 345.0 26.0 25.4 15.2 25.0 233
Sand-dune Regosols 3 Median 8.5 0.7 79 3.0 43.8 0.5 42.6 22.1
Mean 16.0 0.7 14.1 4.1 439 3.9 45.2 26.5
Std 19.9 0.9 16.1 3.1 34.5 6.3 29.2 14.7
Voleanogenous 2 Mean 31800 17.1 10400 3830 992 386 975 912
Regosols
Peat soils 1 5590.0 114 5650.0 13.4 99.2 20.1 99.2 23.1
Others or unknown 10 Median 230.0 13 133.0 10.7 94.4 75 90.3 45.8
Mean 264.0 23 207.0 11.9 88.9 123 87.1 42.8
Std 205.0 33 232.0 7.3 3.0 19.6 59 16.0
All samples 68 Median 525.0 2.4 437.0 12.4 97.4 13.9 96.8 48.0
Min 1.1 0.1 2.1 1.8 9.5 0.0 17.4 14.5
Max 10200.0 83.3 8210.0 616.0 99.8 75.2 99.8 94.9
Mean 1310.0 4.8 1070.0 30.5 92.1 16.8 90.9 474
Std 1980.0 10.5 1690.0 78.5 14.1 125 143 19.8
Geometric 4510 24 3610 136 896 134 890 432
mean

WHEICRIET pH OBEEH =L 25, pl HMEVIE D
NRELHNZ ERRED BN,

TEEBRRE L LT, A N7 LTI T D inEg
D&, T OKdOEZRESBEOTHIHRENRALNE, Z
D e WEIZBEMZADZ LIZE VBT 50,2
E0, HEPOBEDLTNLINH LR EREEL
TWAAEESED H D Muramatsu et al. 1990b),

BRI KUK EETE LT-AEBHICE AT BT,
BREORHIZ ED HEER—FREN, B35
2, FURTRY 10,7 ) Is LEWERENEZRT I &
b, AZEBRTHICIY TEE@IMb o/ 3 VERE
E - AR R DT REBHBICBRFEE BV B X
543 (Muramatsu et al. 1990b; Yoshida et al.1992) .

MAEZBCTCEBIIMD 23 vEOEE LT O@EY H#E

Lz, EFZOWAKOSTRER KRFIZB T3 1 EMoF
) LV 3 ERBEIRFR/AKRT 1. 8ppb, THICERBEKE
1400mm OKFIZRIT HE) 28 TabEs &, ler® B2
OEMO I TROWIELERITH 250 ng L7253, HEL
B3 TEOIRERRELTRIOERC, TRRI D
RHPREMICEMEILE LT, TR EEITMb 2 RENRE X
s, BRI L0OEBBRET, AAXFOEFRNTEHEH
MPEBLEELX T, REFOa vRRBE (1, 2.7
10%ng em™® | CHI: 14X10%g em™ ). RAFIZDONT
WELELEEE BoEEIGHEETSH L. 1,:0.6
em st CHI: 0.006 cm s, AAXFOAEFHMG 7 7)
IVEMILEERERE LA Ien* M2 20ng & 72
ofe, ZOER. BELEOHEEON 8% THY, L&
~DAVEOEFEIBEKEBEL COBMILERENLOHF
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EDEsnREVEBRDND, T2/ZL, =7/ LR X
e LIZRE LI URIIOVWTIRI I THERL QWA
WA, B, B2 E NS vy THRRB ZHEITONT
BERTERWEEDNRS,

3.2.1.3 HEEMRNLDO I UREROER

TENCEN U s B ES I U CRERFICE
BT A5 LN L Muramatsu et al. 1989;
Muramatsu & Yoshida 1995b), Ry FEEECIX. BMLE
BT DR 8%MAEREHMFIC KA PRI I,
TEITHIN LA IR (1) Tho7end, BER Lk
FEREITAMIBICA L L T, S HIZRE LV E T X
7= o7 4= RIZEVTAE A, LFERIIEL
LT CHI THAZEMRRLNIR-T, BEEERKRLE
F— hETHALERE Fig. 5 17T, b 5E5
AR AR CHktE L 727k TR > b OFHOIT 5 MR EE CF
LA — }\E(i‘//*‘ﬁ)b:ﬂ:l\“ LHTEL B Do 7-, EHL
EIXBATEH o LRI RRIZE MERIZ B - 72,

ARG OITEIPLOERLRD bR, EHhEE L
E)BBEFIZRZ ERS oz, EEMTYH, EAKRE
DXL OE D PR EBOLO LV EREITREnoT,
CH,I D/KMEICRIT B EMBRBITKORIZIE LS, o4k
FL bz, BEIBELQZavE (T UL 10,) A
T, TEMEMOERIZEY (i methyl halide
transferase EOBEEROEE) CHI MESN., Fhat, K
MOBTHREh, ERBEUTKEFICHTITL L#EES
n3, Lo CHI OEBEORIT, KiENRbLDAZ DR
EDONRF = BPTED, ALp0BERLE»EEBD
o, 3 UROED» O OESEREIL, 4% Tk CER
SINTEE, LirL, KELPEMEZSIT Atz vF
DFBATERNT - T2 ECEEcE W LE LS,

TR I TERAFLEN, BHI TR LY L
EMRPORERIEE T 2B ERERENORE L -2,
KA DI UL AFAOEE e EOHEEIZ, £
M, 1 FHFA— LYY 18mg LWV I ENE LIS,

3.2.1.4 KE,LEY~DOWLE

HARE VROHED~DILEDREREYRT AT A—F &
LT, EEEE (Deposition Velocity) AWV GNR TS
WEREIITENEREO AT T 2D~ EET
RTV, L. BAEEYEY TERT Vbbb, HEA S
REFBOTVWHEMICEAL T, HEOEBEYLY TFT
V. ARE LTV DA, EEBICR U QIS EER E L8
LV RESERZZEDD, LEAWSFRBWEEXL
LD, E BER STV, ofuc *ﬂétb@%%ﬁg
(V) TETILLHD, Table-12 ITFNLEZ L DS
(Uchida et al. 1988; 1991; Muramatsu et al. 1996b).
Voo Voo Vs IIEERBERRIEZ Y 0EEEZMKT S &I
XYV EHBRTESD,

BORTIE, AR I vEOBERER L LT, RE=KE
SEASANEEREINTEY, HE~DOWEHEEICET
BT —ERELHENTWA, BIICLENRZA, BAEO
BEIL. BORICHENABBOBERER DRV, HET
2L, KRB REOREYHLOBRBNREETHD
(Nakamura & Ohmemo 1980), “!'1 (E#Hi: 8 H)IZ X 375

Vg (cms

Vp {cm3g-1s-D=

Flowerlng (rice plant)
Rlce plants

N

Flowering (oat plant)
unplanted
A
\\\\\<2A;\ flooded soil_,
7 -] Ny /

s o
- e o
-
-

10_3 -

A

1074

Emission rate

4 2\ Oat plants
- Vios
10 ~a NN

] S e
unplanted Sl v
non-flooded soil ~ “~._

S

A

T T ¥ T T T

20 40 60 80
Days after transplanting
Fig. 5

Variation of organic iodine emission rate with time from rice
(O,0) and oats (»,v) plants, unplanted flooded soil (®) and
unplanted non-flooded soil (&)

Table 12. Definition of deposition velocities {(Vb, Vs and Vo) used in this study.

_1)=Amount of iodine deposited on plant grown per unit area of ground
Iodine concentration in air x exposure time

Amount of jodine deposited on unit weight of plant
Iodine concentration in air x exposure tHme

Vs (cm¥(100grains)-'s-1)= Amount of icdine deposited on unit grain number

Iodine concentration in air x exposure time

RoBE. KIIRERE L OB oSV B 13y A
BESNEES LTLES., F0RD, k~D3 VEDOL
EREZETLIT—FERAHMNEE RN, L LPI
WL TIEEEAEWEZORET 2 Z LI X 5 1EE
BTERY, iz, BBEOHEROEBERENRZ D
Do DFEEEZFRL TR ZENRIITHS,

FIT, EELIE, I RV I, OKB~OULEEEE
BREFHMEINCHD I VEF = =2 AV THNE,
B COR~DUEBREICET 2T —F 2 WMo 8, &
ERHFIZBONLT —F bAEbETE L5 (Table-13),
LORPORD . BEEN D OKRBOW~DILER
BE(Vp) &, CHI (0.005ecm®g 's *) DigH A% 1, (0. 15cm?
g s HITHARTIIE DTSN B3 5b, DY,
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FUREROEBOBNII D AKROWITLETHENKE
CEARY, LoEID I LV bEEFZEELE Y,
Nakamura & Ohmomo(1980) 1 X B & . R L o Bip PHERE
OFE L, LOWEI N CHI LV 2 #1E EEEE K
T,

Table-13 Deposition velocities for CH,T and 1, to rough rice during the fruiting
stage (mean value)

14 14 14
Chemical species Dl | 3 ’ 1 ¢ 1
em3gls cm>(100 grains s)° cms”
CH;1 0.00048 0.00090 27x 107
L 0.15 0.44 8.7x 103

I, NTOSHi% Table-14 \Z7RT, 1, TIRE L1
BE. WELLIVEODLTD 2 BEENARICEEL.
EEAERHRBRITHEFELTWBZ ENGhoT, —H,
CH,I DFEIL, ) BB ERICHFEEL TV, FRICA
DEIEIE. BERHHICL - THLRERY, BIBHOBEDS
DENLRMED bREVWZIERBDO N, T Fn
ALTHEWTL A ERHEICEERAL , PZEBTLE S
BRELL D EWCERTHEELD,

Table-14 Distribution ratio of iodine in rice grains exposed to CHI and I, during

the fruiting stage (mean value)

Distribution ratio of iodine in rice grains

Chemical species
Rough rice Brown rice Polished rice
CH,lI 1.0 0.49 0.38
L 1.0 0.05 0.02
Weight ratio 1.0 0.82 0.72

ULEOZ b ABOMTHLERIZTBWT L ILEEE
OFR CHI £V 2 HrEizFhll ERx 2 &3
L ThD, FIZOWTIE, FRETHDANRETESET
AEENIURLERICE > TRESEARAD . ARIZA
HEIGIT. TLEEE LTI, CHI OF R L LY b 20 £
L REWZ LB olz, REFTODI YRO(LFEFE
FHEL TR IR, Y ~DLEETRHERMEST
5ETHLREITHS,

3.2.2 T I RF 7 A-99

TIORTFT U LOHEL DHFRRVR~OBITREIZET 3
BRRIX HNER BT Y ¥Tc AW b L—PERIC
LY #®H7~ (Yanagisawa and Muramatsu 1993; 1995;
1997), F#FLWERFESCHELNEIZ OV T DML,

o mEsRanizy, ZIZ T, BROBMEORIZ
DUNTIRRB,

FREGRIIONVTCELNEBITRE S Table-15 1Z5RT
(AIEIO&BIFZE /LN T —F b—fzE &), v
5 ADOBITRENIM O BEY & B L CEVERE b,
TCIRD LN TN HMOEROBITHRE & T 5 Lok
LY@ AABENEaY (1L DIGEVMETH o T,
BERTRHE—<2(0.03), TRO.0DBIOAS F 3k
0.02) CIZERBEOBITRENB N, ZTHh BTN
DFETELNTNWD b= FOBITHRE 0.03 LB —%
Lz, AHETELNEAT VYA OBITHREL0.1 Th
D, LEADEORERIVIIEVETH- 2, ELHE
B E T BEMIZONTIEY A BT 0.09 BLUTFHA
ETIH L Thole, ZThb EURNIZELN-Y Y~ AED
BATHRE(0.03) & BT 5 & T WA T OBITREDNE D
FID LB EWNTRBENTL, FA XA CIIER LT
FEBRLEEDICEMERIC S & SO EBITEEITRD 5
NI TelN, AT O/ BRI VHEETHEA Y
IV LEVETH S,

BEfl & AKFR O ZRITR T A BATRE A e 5 &, #iE
DRI BPITKRENV I ERBO LN, ZhiZkfEcix
WKT 272D EBOBTALNRESR, 7 MOET 7 2F
ABRAF (Tc0, ) & LTHMUET 7 2 F 7 LB
T 4 lOHKICTRBEEDILFEBIZEL L A RITRILEh
WK Bl THAD EEXD, MTILETIRIES K
AL ICHEET, 77 RF 7 LFKEME (Tc0,) T
BRI T D=0, BRI EShE D, F0RE
BEROBITRENRBLL RoTetBELLNE,

FEIZRIM LT 7 2 F 9 AOKESNEHEICEE SO
LHBE L TRIEWEHRME L OEE. T, E~D%1L
WD T, BIOMAEMOERICIAEERERELD
ho, BOEIZRGEM S 208, ®™Tc0,”, FLa—2R
10mg 38 X UK 40m] M AT 2 » B RE# L-1%%. KEt
DT I XF U LEBEBLDEL TS VBRI ae NS5 T
—CHHT LT, FORR HEAKTEO SR TPICEET
BT 73T 7 MIKEE AR & OREKE L THEE
THZELWREESN-, BRI &bk CRER#M+0
FRLEERPOT 7 257 ABENREODIXT 7 XF 7
LS TAKBHAEBMOBERBEN LIzk s LEL
bhd, KETHEPIZRBIT AT 7 R F I LOEEETEL S
BE. TIRT UL THEBYESEOLER & A F~D
BATIIBO CTEE CTH DN HH—EWRITRIT 528135
EMBINTNWRWED S H%EDOHEITONT LI L E
DBHEULENRDA D,

3.2.3 FofoEEEYEE

BEAE ) T DM~ Y SAE N B EIS (BATIRE) 258
NBFEE LT, RI hv—P—FEROMIZ, TESHFIC
LDFERDHD, 2EV, HHEEF I CHRESAEY
(B 2B L., TRENITEENDTEOST BT\,
FORBRLVBITRE P 2 RDDFETH S,
ZIZTIEU, Th & Ce lZoWTERLNEF—F52E2 D
%, (Ce J& Pu SALEMEBHNLITEY, PudTFr s
LTLIELIZAVWSLRTWS, ) BIOET, BHiEH TRE
LR N AEF L EHOSE ICP-MS TfT -
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Table 15

Transfer factor (TF) and transfer velocity* (preliminary) of Tc

for agricultural crops (on a wet weight basis)

DWT OIES/ i (BATHREUE)
NRE T, BONIEEREHD
AREOZA TIZEDEEDOTE
BEB -7 ZAUTOX SR
% (EELL L Table-16 &),

Crops TF Cuivation | - Transfer SFEY ., EFETIE U:0.0005,
gerod(day) | velooly Th:0. 0005, #RIEETHX U:0.0002,
Lowland rice Unpolished rice 0.00005 120 4.2E-07 Th:0. 0008, T U:0. 0001,
Unpolished rice (Gre}y 0.0006 120 5.0E-06 Th:0. 0005 T o 7—:0
oviendsel %< DFRIEI L CRATRIIEIL,
Upland rice Unpolished rice 0.02 120 1.7E-04 ;5{6 <A ;Eﬁ < mﬁiﬁ < ﬁﬁ
Leaf vegetables |Cabbage 0.3 60 5.0E-03 ODME\L:jT =V “ﬁﬁ'ﬂ e % S, LA L\
Chinese cabbage 0.1 60 1.7E-03 I ITRET = IIR L TS,
Spinach 2.4 50 4.8E-02 In 12 OWTIiX, AXOED ik
Komatsuna 1.1 40 2.8E-02 Bk & v, ZhE. Zn IR
Lettuce 5 70 7.1E-02 4?]0)7_%“‘4 \gﬁﬁg\blgb T <E 75§§:‘ﬂ 63’\»
Seri 0.4 50 8.0E-03 T}S 'O E}[&L:éb\@ %)%0) - &
Seri (Gray lowland) 0.07 50 1.4E-03 Fﬁlﬁ\bf\, BT D 5
I BEfR N Do
Fruit vegetables |Tomato 0.03 90 3.3E-04 U. Th, Ce 72 &Iz oW\ TIiL,
Egg plant 0.01 90 1.1E-04 TEOESHTEIT > TWNWB,
Sweet pepper 0.03 90 3.3E-04 MmN OTEOEELEEN
THY, FL—F—ERTEL
Root vegetables |Carrot 0.3 60 5.0E-03 BIEL DS ‘ﬁarﬁ”’ B3 EEPD
Burdock
o oosl oo s ce0n na, Lnl, £OBHREMEL
TH U, Th, Ce DH~DBATIIIE
Potatoes Sweet potato 0.03 90 3.3E-04 BRAEWEEZXL LD, U Pu
Taro 0.08 100 9.0E-04 RET 7 F= FILERX ETRE
Yam 1 100 1.0E-02 CTERFHEEA TR RELT 5%
W, FRIZKE 8 S OIE
Beans Soybean (dry) 0.8 100 8.0E-03 @”: Iy ﬁfﬁlﬂ(% 7j§%§ L (Eh
Kidney bean 0.02 70 2.9E-04 75”&11 \) %%T‘i\ iﬁ@(&’\@z&
IAEA (1982) Different crops 5| (nodata) FRHIET L. FNNKBA~DOBIT

*Transfer velocity (activity ratio per day) was defined as "TF" divided by "whole cultivation period”.

However, the values are still preliminary.

=W, EZTHRLNIEOTEL W BITHREZFHE TRDI,

DED FEHTOU (E7203 Th) OBE L HEP o (7203
Th) DERETE > -ETH 5,

Table~16 IZVE#/ Lt BATREICHBE) 2HE L AHER
BRT, kOFOU, ThEORERELIHEPOEL LD
BGEE T Z A, UL Th BT Ce iIZoWTARDE, £
BROEEBLEAOFORBELIILT UL BVBEEZRL
TWALEEELRY, LLl, b 2oERRENVHL0O0D,
OFTR In 72 POMETLRSE) LD & K/ LH(TFE
AR W) JX FE B 1T /N & Uy (U0.00001, Th:0.00003,
Ce:0.00002), ZDZ bbb, RO U, Th 2 EDT
N7 7R, BN Ce 28D Pu LEFHMRLTWBTERED
TEHOE~OBITIIRE RN EERTER, Th
CLDRERNLHET AL, TAT7 FEBOLEN S K
B 3) ~DBAITRE(TF) 12 0. 0001 BEE/IZZALTFT & W
ZE 9,

BWEEZOWNTH, TV YT XU NI P A

BAay, =Py, ¥ Y<AF, P rAEFTUE ThIZ

FZEMENZ EDO—R ERS>TN

HLEZAH, OFED, BRIKET

X R COBRBOEY ~DOBAT
MMETT 5 LFREND, (LT, avROEES
VRSB TIREEAE T & P TEIE S B, )

4. BATIREE
AEOBEESERPIZEOFERE (1] 07— 71%, BE
BT  BEBHE o — FREDEDIINERNRT A—FDTF
—FNR—Z BT B ERBEO—DTH o7, T
B 2] OFN—TRBRED L ZATF—FREFEICLRN
EYEHEEER I DT — ¥ _—X{ERETIIER L L
TR hot-, L, o F—EFRELNEZDOTE
NERAV, T A—F BITEE)ZHELE LD,
UL, T8, b EBED HEY) ~DOBITHEE (Transfer
velocity) RO BIZ Y - o TIHKIZERB L H 2 Kk& A
MER D -7z, TE»LBED~OBITILEE., BITHRE
(Transfer factor, TF) TET, DFE V. BITHEE L IX.
INHERRIC BT B [BEMROKREEREORBE) » (13
RORNEBEEORE] CHlofE(L) TRY. L,
BATHE L i3BMoBERTH I -, BRYZVOBTE

—111—



BEERTNIERZ SV, 22T, +E,rEEERDE
) ~OBATEE X, [BITREL & [ cglo
e Uiz, EFFIMEHEIREEALTEZOTINT
SWEBEDbh3, UL, AKBICBELTE, KRaHES
OB ORETH Y, THE» D OERRT & ZIEL
KEBL W REEEROBITbELRD, /2. b
=z F R EOBRECHEEOBREICMELNETES, 0
L5 L n, BESREIZETN S RO IA AL
HR A OL0 b rhs, 2T, fiE0es
EHMEAWCBITEESZRE L. ‘
b BRIEY GEW) ~OBITEEOHERERX, 3 v
FIZOWTIHEL Table-10 DAEDH T A, F 7 RF 7 HIZD
VWTIE Table-16 OEDH T LITRT, “hblddhb T
LRETELNETH Y, EEOERICY - T EE
OREAZERICANRTITR B2,

Fim, W RRBEPERRE (L, CHI DLW ORE2S
TKFR () ~DBATHE 13U E T E (Deposition velocity)
AU THY, Table-13 [T RLTH B,

(A)TL3EHE: Table~13 22

(B) /THEEE: Table~10 & Table-16 OEDH T L% BR
(O)fE#: 3.2.1.3 2B

— T REN

5. f&im
FXBHmREOERICRBIT 500 L EECETE T — ¥
WEFREIC D e, £ IC, AT, L. U, Th. Pu,
BT DWW T EEREHIEIS AR e e Lz,
EFhbOFEEACEBORERANOSTT —F 2H L,
BERTOSHITONTCOBREER L, £, BEd
COEROXELEMET 57-H0 R b b—P—FEER 31T
ofe, TORER, TEEH - KREREFOICBITA =
ZACET 5L OMARELN, T LT, BEICRT
A O B1T) L EBE L EFMET 5 L THERNT
A—ZIEERE LIz,

PTFIC, AT —F EAT A= S EIONTRbREE
REREE L DD, Flo. SBROBEIIOVTHRT.

Table 16. Plant/soil concentration ratios of U, Th, Ce and La for vaegetables and rice

(on a dry weight basis)
BBT T 74— AT Y L
T ™ e Ia WVECHIEFRR T ESHSITE
. > ya i NIy l
Plant Ratio Ratio Ratio Ratio oo 2 mfi *ﬁff‘i‘ SR iﬁ}:{f{j
Chincse cabbage 1 0.00014  0.00022 _ 0.00045 _ 0.00109 SIVIERFERITT B RERIE
Y—Xx 26) 12 Pl OSHED—
Cabbage Mean (3) 0.00044 000055 000074  0.00179 D& LTRAsNE,
ST — & & U CHRVREBRE
Carrot Mean (2) 0.00036  0.00086  0.00051 0.00115 VB CER UL, 5 RE R
K. VEEEIZOWTOENEB LN,
Radish 1 0.00012  0.00083 0.00016 0.00066 fitoD Hidel TEEEY L 7= B &2 AT L
TR LB L EER O/
Sweet potato 1 0.00005  0.00042  0.00005  0.00015 BUVMERIZH o=, L., —&
) BB AR LB O 5
Spinach 1 0.00079 0.00061 0.00141 0.00508 BCH 0. 18Bq/kg BETHY
Cs—137 D{E & T HBEVWE
Y M X .
am ean (2) 0.00014  0.00063 000020  0.00054 ot FEL. 3RS
WZRETAEBEICH DO TAED
Rice Median (15) 0.000009 0.000032 0.000021 0.000014 AT BRI D 5 B
LI TEICONTH L, K
Leaf vegetables ~ Mean 0.00046 000046  0.00087  0.00265 AELHS LURKICONTE L D5}
(Chinese cabbage, cabbage & spinach) Wr—ZRnEohE, 2B,
129 4 =3
Root vegetables ~ Mean 0.00024  0.00084  0.00034  0.00090 L o7 —}; 7L LTHAATE
(Carrot & radish) HTHA,
b g 7% —120 DBERIT AT A
otato Mean 0.00010  0.00053 000012  0.00035 - ; 8 .
e o deyam) 5 & LTERROERE BRI,

2B, BITEEIZOWTORSI(= Y 7 2) I TH &
ITEZ B,

ENZAS S VAN B S} + 3 -
xR — ) #E#
+ = — —
B | WILEERE | B)BITHE

(a) 3 7 5&-129
BAHESTEE AV, HEED

TE—-fEHBTRE (TP
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KRR (EH) - #90.006
KEE(E) #9 0. 002
ERE: #10.01
RBim: #90.003
WIEE CGEEEE) 40,005



T - R SRR (KD
FEREOESM L 68 A TKd 2 ERMIKRDI-FER
LITO®Y Choto,
#aE: 1- 1.1~ 10200 2 kg*!
10, 2.1~ 8210 kg™
o i I- 525 9 kg™t
10, 437 0 ke
BRI LTCEWVMERRLN., BEWVWTY T4 L BEHEK
T ThoM, EFLBELETTL 10, b REERLS., EHE

T 20 L kg LT Th oz, 2B, BRY LoFREIT.

I" T 1610 kg, 10, T1480 kg T o7z,

LR
I, & CHI & CHEEBEFEEICKRELERNRDON, FIFED
FRBEITHA 100 fFELERE RETH -7,
KOO ~DULEEE(EEL V) IIROBEY TH B,
I, : 0.15 em®mg™ts™!

CH,I : 0. 00048 cm®mg !s™!
FHRNICBIT 2B ~D3 VEOSHITROED
THD,

I, : 2%

CH,I : 38%

TE- BRI DLDI TROER
TR - st g vRB A F s, B
VREDRDIE-EMRN O RKPICEE TS 2 EPHED
Lo, KEEH D OBEBDFICREY, ERTELORE
NHEHE LT, KALLD I VLA FAOEHN i E
DWEFILUTOETH S,
FER1IEFA—MLEZD: 18 mng

by DFvE& ol

ICP-MS #AWVDZ &L U, Th ZEBTOREL L
T lppt BEF CHE T 2BMESTIEEFEL TS &
BTEI,

+E Y, KRBHZOWT U, Th DHFF—Z1nES
Nz, BICEEICT O W TIR, B ARSH TR L e
FOSHEZH L., BREICBITA U & Th OF2E5
ZENTE], Fiz, U/Th LOEFTFPHOMETE (FL
BrREREO) Lokl Xy BEo U BEIX, U
BRI OB L > TRMS E LTEEND UMb Y,
BEN R U RN R Sz,

U, Th 20\ Tk, BIEEBROENNEFT LT =18
DEWHEN DBITREEZRD -, ZORE, BITHRE G
EER) 13, ZEFDE TIL U0, 0005, Th:0.0005 BEETIZ U
0.0002, Th:0.0008, FFIHTIEL U: 0.0001, U:0.0005 TH
of, K OEEEXK) T2V TIZU0.00001, Th:0.00003 & &
BIZEFI NI WMETH T,

(c) Tnbh=vh

Pu DAL A A ZZH2 BT X0 438 - IR LT 1&,
ICP-MS THIETHHIELRE L, MERITPN TV X
D BBSRERIEE (T AT 7 A7 bt b —) L0 b
BT, BREMICLREUITNU LOERIEONTZ, Z
DFEDBERROFFIE, Pu RALAEFICHIETESDZ LT

HB, DFEY., Mpu/PPu RMLEENRRE D BRFEOR
EX., BEFTHOMPAIIEIL O, HFFH L LT, KED
b+ T, P%Pu: 0.84Bg/kg . *Pu : 0.52Bq/kg .
20py /29%py BSLREL: 0.168 L WHOEBE LN, Fiz,
FIRBEDOKE T TIE PPus 0. 24Bq/kg. *°Pu: 0. 16Bg/kg.
20py/2py TR 0.171 Thot-, E 6, EEBEL
HROERBL TR, BEMSIIIZIAEY 1 #FESL.
20py /%Py BIZIRELIE 0.04 AT EIEWETH Y, 7V b
= NMEBOEENFEN TV,

Pu O EENSHEH~DBITIZONTIZONWTIE, Ce 72
ED Pu EEBPLTVETETELNESWT —F 05
R 5 &, KEEEER) ~DBITHRE(TF) 1L 0.0001 f2E
HDINEENLUTENZ LD,

LA TIRTTL-99

HEEMEAL Te 2RI NI o 7 U EERHE
THOBERHE L ICP-MS THRIET 2 HIEEREN LT, EFO
AR—FBBERIZHEASR T, BERCBREMIZEL TV,
R TR & LT, 0.03mBg/ml (0. 05 ppt) & W) {EVWMEE
TRETEDZ ENGhoTz, WETOBREL LT 1ppt
BEFCTHE T AEBHMENIIEEZMITHIENTEE,
BRAEOKELEEIZOWTEONZOWTENE.0.02~
0.011Ba/kg TH B, BEI BT —FEZHEL TS (Lo
W) ,

RI P —HPERIZIVELNT ¥Tc T2 THOERN
T A—FEIZLLTDEY ThH 5D,

T - EYBTRE (IR

K ORFBE A 0. 00005~0. 0002
K (BEFRG K 0. 006~0. 02
R 0.1~5

B¥E 0.03~0. 1

BEFEEEL) 0.03~1

MR TIET 7 2 F 7 JIFEENEO T THEET A HE
RILBDAENRPTWEHESNS, —FH. KEHO LS 7%
BEAREEIZ 22 > TV B T THBTIRENEATEBY, 7
TRFTLE T NS 4 HICEBRTINREEIC DT,
KECEVAEFNIZWEEZ B,

F7r, PTc OLENSHED~DOBITA I =X L 2R D
HEBITo 7=,

ayR—h AV MNEAOBITEEZRELEERELB
TEEIOEICE LD, (FEROPIFEIZTZ LTV
W, ) BERIEOR BRSNS OnOBBEARS Y .
EEOFERIZY > TIHEERLETH S,

PLERARZ IS E¥EBMERETH S I, U, Th
B¢, Pu IZDOWNWT, BEFTOSHFEEFHZHETIZD
DR IT—8 %, KIFEEBLTERZENTERL, &
HETELNEBIT/ AT A—Z 1%, BEREOFEEIZE-T-
BEMLELTMELZIT) L CIERTE D LEXD, BT,
KEE~DOEREOBITRKBICB T A HRLATF— 21
EHRBAPEFEEIND, k~OBTREZZ OBEILE
WTEHELRELDVG/DNIWVERIZH D Z EPRALNICR-
Tro BBEOEAEBEDIEDBKRDOEENEZ N b,
H Lb. IAEA (1982) 72 & OHEEE (BEH—RIZHT 5)
ZPEHWADETAHE, BREMICORNIAERESDH D, K
FRICRET AT — XA E TR IHERTWRWED,
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TOTDOEAZLEERERE LD S B,

Pu 2 ®Tc OSF —ZITELELRNOT, SBEIZTF
—FEEDDIVENSHS D, PuDSHFIZ ICP-MS ZAHWH
IE— RO TEE(RB) Cb 10g BE T Pu #HHTE 3, L
Pl EZBERBIIEEN VB L-ULTE Pu &L
THET A L. R 2E-> COBHER TRITHER B
(Foa MER LM T3 Pu OERATE 2R T 5),
At Z OFFEN—ERNC L E DI B ED Pu 2 5 R
HOBERNLEEND,

B EOBERITIZ OV CAREEO S %
THI01E. FhFPROEBRIZOWTEWEZ 7 — L %%
Z. BEEHOA DX LEOFIZHLVEREEI L
DR CTHD, £z, METAILRELEELT s/ LT
MEEBEDDELEHTHA D,

(B3R

Brauer, F.P. and Strebin, R. S. Jr.: In Evironmental Migration
of Long-lived Radionuclides (IAEA-SM-257). IAEA (ed.),
IAEA, Vienna, 1982, p. 465.

IAEA: 1AEA Safety Series No. 57, IAEA, Vienna (1982).

BT . BERERIEL Y —X 26 TavZ#E-1 2 95 (1996).

Muramatsu, Y. and Ohmomo, Y.: Sci. Tot. Environ., 48, 33—
43 (1986).

Muramatsu ,Y., Uchida, S., Sumiya, M., Ohmomo, Y. and
Obata, H.: Water, Air and Soil Pollution, 45, 157-171
(1989).

Muramatsu, Y., Uchida, S. and Ohmomo, Y: J. Radioanal.
Nucl. Chem. Articles, 138, 377-384 (1990a).

Muramatsu, Y., Uchida, S., Sriyotha, P. and Sriyotha, K.:
Water, Air and Soil Pollution, 49, 125-138 (1990b)

Muramatsu, Y. and Yoshida, S.: J. Radioanal. Nucl. Chem.
Articles, 169, 73~80 (1993).

Muramatsu, Y. and Yoshida, S.: J. Radioanal. Nucl. Chem.
Articles, 197, 149-159 (1995).

Muramatsu, Y., Uchida, S. and Ohmomo, Y.: J. Radiation
Research, 34, 214-220 (1993).

Muramatsu, Y., Yoshida, S. and Ban-nai, T.: J. Radioanal.
Nuclear Chemistry, Articles, 194, 303-310 (1995).

Muramatsu, Y., Yoshida, S., Uchida, S. and Hasebe, A.:
Water, Air and Soil Pollution, 86, 359-371 (1996a).

Muramatsu, Y., Uchida, S., Sumiya, M. and Ohmomo, Y

Health Phys., 71, 757-762 (1996b).

Nakamura, Y. and Ohmomo, Y.: Health Phys., 38, 307-314,
and 38, 315-320, (1980).

NCRP, NCRP Report No. 75, National Council on Radiation
Protection and Measurement, Bethesda (1983).

Schnetger, B. and Muramatsu, Y.: Analyst, 121, 1627-1631
(1996).

Schtitterkopf, H. and Pimpl, M.: In Environmental Migration of
long-lived Radionuclides  (IAEA-SM-257). IAEA (ed.),

1AEA, Vienna, 1982, p. 395.

Seki, R., Kimura, E., Takahashi, T. and N. lkeda: J. Radioanal.

Nucl. Chem., 138, 17-31 (1990).

Tagami, K. and Uchida, S.: Radiochim. Acta, 63, 69-72 (1993).

Tagami, K. and Uchida, S.: ]J. Radioanal. Nucl. Chem.,

Articles, 197, 409-416 (1995).

Tagami, K. and Uchida, S.: Appl. Radiat. Isot., 47, 1057-
1060 (1996).

Tagami, K. and Uchida, S.: Environ. Pollut., 95, 151-154
(1997).

A - LR Radioisotopes, 42, 265-272 (1993).

Uchida, S., Muramatsu, Y., Sumiya, M., Ohmomo, Y.,
Yamaguchi, S., Obata, H. and Umebayashi, M.: Health
Phys., 55, 779-782 (1988).

Uchida, S., Muramatsu, Y., Sumiya, M. and Ohmomo, Y.:
Health Phys., 60, 675-679 (1991).

Uchida, S. and Muramatsu, Y.: Mat. Res. Soc. Symp. Proc.,
353, 141-147 (1995).

Yamagata, N. and lwashima, K.: Health Phys. 13, 1145-1148
(1967).

Yamamoto, M., Komura, K. and Sakanoue, M.: J. Radiat. Res.,
24, 237-249 (1983).

A BESHEIF—#R O, NIRS-M180, 105-116 (1991).

Yanagisawa, K. and Muramatsu, Y.: Radiochimica Acta, 63,
83-86 (1993).

Yanagisawa, K. and Muramatsu, Y.: J. Radiation Res., 36,
171-178 (1995).

Yanagisawa, K. and Muramatsu, Y.:Russian Journal of
Radiochemistry, 39, 375-378 (1997).

Yanagisawa, K., Muramatsu, Y. and Ban—nai, T.: J. Radioanal.
Nucl. Chem., 226, in printing (1998).

Yoshida, S., Muramatsu, Y. and Uchida, S.: Water, Air and
Soil Pollution, 63, 321-329 (1992).

Yoshida, S. and Muramatsu, Y.: ]J. Radioanal. Nucl. Chem.
Articles, 196, 295-302 (1995).

Yoshida, S. and Muramatsu, Y.: Proceedings of International
Symposium on Radioecology 1996.

“Ten Years Terrestrial Radioecological Research Following
the Chernobyl Accident”, Osterreichishe Bodenkundlichen
Gesellschaft, Heft 53, 207-214 (1996).

Yoshida, S., Muramatsu, Y., Tagami, K. and Uchida, S.: Int. J.
Environmental Analytical Chemistry, 63, 195-206 (1996).
Yoshida, S., Muramatsu, Y., Tagami, K. and Uchida, S.: Int. J.

Environmental Analytical Chemistry, in press (1998).

Yoshida, S. and Muramatsu, Y.: unpublished data (1998).

Yuita, K., Nobusawa, Y., Shibuya, M. and Aso, S.: Soil Sci.
Plant Nutr., 28, 315-336 (1982a).

Yuita, K., Akabe, S., Shibuya, M. and Aso, S.: Soil Sci. Plant
Nutr., 28, 499-515 (1982b).

Foft : BRSNS REE (RIRET. NEEE,
HHER, KAEH, BLEEFR
TIVT 7 BEFEM LIRS R RN BT A R MR e E
FRERF (1992-1995) . .
KREFNEERREL ST SRR O Bl e
RO FE L ER L RERE AWM #E
& HHERF(1996-1997).

(WFgesxsk (BEMrE L —EETe) ]
FEERR T (FR30)
1. Y. Muramatsu, S. Uchida and Y. Ohmomo : Root—uptake of

—114—



radioiodine by rice plants, J. Radiat. Re., 34, 214-220
(1993).

2. K. Yanagisawa and Y. Muramatsu: Transfer factor of
technetium from soil to vegetables, Radiochimica Acta, 63,
83-86 (1993).

3. S. Yoshida and Y. Muramatsu: Acmmulation of radiocesium
and basidiomycetes collected from Japanese forests, Sci.
Tot. Environ., 157, 197-205 (1994).

4. Y. Muramatsu, K. Tagami and S. Uchida: Levels of artificial
radionuclides and uranium in rain water collected from
lbaraki (Japan) following the Tomsk-7 accident in Russia, J.
Radioanal. Nuclear Chem., Letters, 188, 305-311 (1994).

5. Y. Muramatsu and S. Yoshida: Volatilization of methyl
iodide from the soil-plant system, Atmospheric Environ—
ment, 29, 21-25 (1995).

6. Y. Muramatsu, S. Yoshida and T. Ban-nai: Tracer
experimants on the behavior of radioiodine in the soil-plant—
atmosphere system, J. Radioanal. Nucl. Chem., Articles,
194, 303-310 (1995).

7. Y. Muramatsu and S. Yoshida: Determination of [-129 and
[-127 in environmental samples by neutron activation
analysis (NAA) and inductively coupled mass spectrometry
(ICP-MS), J. Radioanal. Nucl. Chem., Articles, 197, 149—
159 (1995).

8. S. Yoshida and Y. Muramatsu: Determination of organic,
inorganic and particulate iodine in the coastal atmosphere of
Japan, J. Radioanal. Nucl. Chem., Articles, 196, 295-302
(1995).

9. Y. Muramatsu, S. Yoshida, S. Uchida and A. Hasebe: lodine
desorption from paddy soil, Water, Air and Soil Pollution, 82,
1-13 (1995).

10. K. Yanagisawa and Y. Muramatsu: Transfer of Technetium
from soil to paddy and upland rice, J. Radiat. Res., 36, 171-
178 (1995).

11. K. Yanagisawa and Y. Muramatsu: Transfer of technetium
in the soil-rice plant System, J. Radicanal. Nucl. Chem.,
Articles, 197, 203-210 (1995).

12. S. Yoshida and Y. Muramatsu, K. Tagami and S. Uchida:
Determination of major and trace elements in Japanese rock
reference samples by ICP-MS, Int. J. Environ. Anal. Chem.,
63, 195-206(1996).

13. Y. Muramatsu, S. Uchida, M. Sumiya and Y. Ohmomo:
Deposition velocity of gaseous organic iodine from the
atmosphere to rice plants, Health Phys., 71, 757-762 (1996).

14. K. Tagami and S. Uchida: Microbial role in immobilization
of Tc in soil under waterlogged conditions, Chemosphere, 33,
217-225 (1996).

15. K. Tagatmi and S. Uchida: Analysis of Technetiun—99 in
soil and deposition samples by inductvely coupled plasma
mass spectrometry, Appl. Radiat. Isot., 47, 1057-1060
(1996).

16. B. Schnetger *and Y. Muramatsu ( *Visiting scientist from
the Univ. , Oldenburg, Germany): The analysis of halogens,
with a special reference to I, in geological and biological
samples using pyrohydrolis for preparation and ICP-MS and

—115—

IC for measurement, Analyst, 121, 1627-1631 (1996).

17. K. Yanagisawa and Y. Muramatsu: Transfer of technetium
from soil to plant, Russian Journal of Radiochemistry, 39,
375-378 (1997).

18. S. Yoshida and Y. Muramatsu: Determination of major and
trace elements in mushroom, plant and soil samples collected
from Japanese forests, Intern. J. Environ. Anal. Chem., 67,
49-58 (1997).

19. T. Ban-nai, Y. Muramatsu, S. Yoshida, S. Uchida, S.
Shibata, S. Ambe, F. Ambe and A. Suzuki: Multitracer
studies on the accumulation of radionuclides in mushrooms, J.
Radiat. Res., 38, 213-218(1997).

20. K. Tagami and S. Uchida: Concentration of Global Fallout
¥Tc in Rice Paddy Soils Collected in Japan, Environmental
Pollution, 95, 151-154 (1997).

21. S. Uchida and K. Tagami: Separation and concentration of
technetium using a Tc—selective extraction chromatographic
resin. J. Radioanal. Nucl. Chem., 221, 35-39 (1997).

22. S. Uchida and K. Tagami: Improvement of Tc Separation
Procedure using a Chromatographic Resin for Direct
Measurement by ICP-MS. Analytica Chimica Acta, 357, 1-3
(1997).

23. K. Yanagisawa, Y. Muramatsu and T. Ban—nai: Behaviour
of technetium in paddy soils, J. Radioanal. Nucl. Chem.
Articles, 226, 221-223 (1997).

24. S. Yoshida, Y. Muramatsu, K. Tagami and S. Uchida:
Concentration of lanthanide elements, Th and U in 77
Japanese Surface soils. Environment International, 24, 275~
286 (1998).

BUERRC - FROCE (Fix0) -

1. FREAT - BREICEITD B 1 0ZE), HEMRE RIS
—#R WL, No.23, NIRS-M-113, 57-68 (1996)

2. FREEFT. 5 FE: ICP-MS IZLABEREIOL LRI,
ETEREIEE, 40, 164-170(1997)

3.5\ B BARoEEICHTAIITEOREITONT,
BB DE) T AR EMELSREE, K
HAREEFIFEERFT. KURRI-KR-1, 65-66 (1996)

4. i B OTc OTEILEEM~OBTELEFICE
TREENTOWT. 8K 3B - RN BES R, BEEY
BROREHBLRETE,. KEFREEIT—IV-X
No23. P.91, Kt #R E FH-S HFFEAT(1996)

REERE (ERFES) ,

1. Y. Muramatsu, S. Yoshida and S. Uchida: Behaviour of
iodine in the atmosphere—soil-plant System. International
Workshop on Improvement of Environmental Transfer
Models and Parameters, Tokyo, Feb. 1996.

2. T. Ban—nai, Y. Muramatsu, S. Yoshida and K. Yanagisawa :
Radiotracer experiments on the uptake of radionuclides by
mushrooms and vegetables. International Symposium on
Ionizing Radiation “Protection of the Natural Environment”,
Stokholm, May 1996.

3. S. Yoshida, Y. Muramatsu and S. Uchida: Soil-solution
distribution coefficients, Kds, of I and 105 for 51 Japanese



Soils. Sixth International Conference on the Chemistry and
Migration Behavior of Actinides and Fission Products in the
Geosphere, Sendai, 1997. 10.

4. Y. Muramatsu, T. Ban-nai, S. Yoshida, and S. Uchida:
Transfer of Some Radionuclides and Trace Elements from
Soil to Plant. [nternational Meeting on Influence of Climatic
upon Behavior of Radioactiove Elements. Rokkasho Village,
Japan, 1997. 10.

5. S. Uchida and K. Tagami: Concentrations of Global Fallout
®Tc and *'Cs and Their Behaviour in Rice Paddy Fields.
International Conference on Radiation Dosimetry and Safety,
Taipei, Taiwan, R.O.C., 1997. 3. "

6. K. Tagami and S. Uchida: Use of a Combustion Apparatus
for Low-level *Tc separation from soil samples. Rapid
racioactivity Measurements in FEmergeny and Routine
Situations. Teddington, U. K., 1997. 10.

OEERE (ERNES)

1. PR, WERRE . MR EETT ¢ AR LB
EADRBAT. B 31 EEILHICRITARMITEMIERRS,
HIR, 1994. 7.

2. AEFBE, FARET. NEEE, SEE kI
DOHBEA~OEFIRIETHIFLROFE F 31 BIETE
IZRITAEM TR AR ES, BR, 1994, 7.

3. W8 B . TURTFULDLENLBIEY~DT . BT
VR P T A, Rl b —Y—DF I H N4, Fade,
1994. 3.

4. PHB BFREETT - BAREETIIBIIBTIRFILD
TELEEY~DBAIT, & 32 EETRICBITIRMT
EUTEFRFR S BT, 1995.7.

5. 8108 & {ESIcL A8 YTe ORI HOWT,
% 23 EMEMRE Y —, T3, 1995.11.

6. P REH ., ATRRERET. IMERE MR RE O BRI ~ 0
BATICRIET DBoEEORE, 5 32 IR ITHEICRT5
FL TR FER TS . AT, 1995. 7.

7. BB FRREET ¢ BKEHTRRBITATIRFTLD
TS BIEY~DORAT, & 32 EE TR SR ITE
rgEFRS, HE, 1995. 7.

8. FIEE(T, S HE. B LET. NEREER - EERUOWEY
fD U, Th WM ETREICOWT, B AREREEES
% 38 ElkS:, FEE, 1995. 11.

9. FIET. SERE LB Y - KERICBUAHET
F R UG E DB ST, AR EREESES
7K. 1995. 11.

10. FHHER, FREIT. ABEER © BAROHEC RT3y
F (I &10, ) 0kzE, AARMBMELFSFES, EK, 1995,
11.

11, FHREELT « BENICRITA 1% o2l HMEMFREEI
—, FHE, 1995. 12.

12. AHEFER, BHEET @ AEBRTIZRITAKBLIE O
Te DR FZE), BARTF %S 1995 £ KRS, HiEH.,
1995. 10.

13. HFHEE. FREIT  FHRNOHEY 2022855
BT ALMEITTIE, 1996 £E AARMERILESES L
%, 1996. 8.

14. FHIREETT, RAEH, BB, HFHETR. NEEk - -
BOOED~OKEME T . Cs. Sr. Te. Mn., Co., Zn @
BATICBE T 098, B ARG REE%SE 39 MRS, K
Fr(FE), 1996. 11.

15. B EEF, RWERY, AAER, MEREY . PEE
BB OV EIRIZBIT BREAF DT T AR KL~ DONT,
B ROy AR TR 96, kT, 1996.3. (1 H
5

16. W B . BEHNCEIMLZT 2R T U L0 BRI
TR EARA~DRBAT, B 34 ERIEICBITBRMTE
Wt R S, BN, 1997, 7.

17. AHREEST. PHEMER, S EKB, A EET  ICP-MS &2/
W B R U, Th, Pu O #7, % 34 EIERTFEIZRITAR)
ALILERWIIER RS, B, 1997. 6-7.

18. AR, FHEIA, AREST ¢ AEREMEEOS a0
BATIZET5 Rl M —V—2E8R, BAREELFS 1996 £
BERE: . FAR. 1996.4.

—116—



I-2 ¥BEEICRT 25570 & ZE8ICE T 5

PEERN, WWHIER FTRES R ST PRE
CHRERBS ERBENT IE o & —, "R BT R BIBT R B)

Distribution of Long-lived Radionuclides in the Marine Environment

Shigeki Hirano®, Masatoshi Yamada*, Tatsuo Aono*, Jing Zhang™ and Kiyoshi Nakamura*
(*Laboratory for Radioecology, NIRS, *National Institute Post Doctoral Fellow)

Abstract

Distribution of long-lived radionuclides, %Te¢
and ®%*Py in the marine environment were studied
for the assessment of radiation exposure to human
from possible release of radicactive waste in
nuclear fuel cycle.

Concentration of °°Tc was determined in
Sargassum thunbergii collected from various coasts
of the Japanese Islands. The highest concentration
was 1.5 Bg/kg raw in the algae collected in
Hitachinaka City, Ibaraki Pref. the lowest was 4.5
mBg/kg raw in the sample from Chikura Town, Chiba
Prefecture.

Seawater samples were collected from the Yamato
Basin and the Tsushima Basin in the Japan Sea and
the concentration of 2%2Py was 7.4mBg/m® in the
surface water and increased with depth to a maximum
value of 38.6 mBg/m® at 500 m at the Yamato Basin
station. The subsurface maximum may be produced by
scavenging of %Py in surface water and release
of PPy from settling particles
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Table 1. Concentrationof Technetium-99
in Sargassum Thunbergii in Hitachinaka City

1903 1994 1995 1998 1997
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34.129.3
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Aug 1,250:+£240 49654 160425 230:%16
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Concentration of Technetium-99 in Seawater
collected at the Coast of Hitachi-naka Gity
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Aug. 83 ANAAT 4.10£0.91
TABLA  0.24:0.05 0.28::0.05
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e Wi

Nov. 82 7HXA  0.10:0.02
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Intake through Food and Air-borne Dust, and Transfer to the Human Body
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M. Nishimuta®™, and K. Komura®
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Abstract study was practically carried out in two separate
It is still an important subject of research to subjects on the ingestion intake and inhalation and,
establish models and relevant database on their therefore, will be described in two parts as follows,

parameters for assessing internal doses to members of

the public from Ilong-lived radionuclides 1in the 1. HE

environment'®, In the present assignment, chemical BIEOEFBUERE I LANBRONERERIETED -
analysis and/or measurement were intended to be done HDEFTIIVDFESIB L OEEDT — ¥ X— 2 DEfFILE] &
to clarify ingestion intake and uptake by the human BEEERT—<TbhHDH", ABEETIE, Th, U, Te. Pu
body as well as occurrence and physical state in the ZORLERICRIT AERE. EN~OBITLER. BX
air-borne dust of some of the radionuclides, i.e. Th, - OKENLORAFIEICBOLABBEOHEER LHFERE
U, Te, Pu, etc. The imminent purpose of the study was 2 EIZOWTHITHIE 21TV, BARAB LU HRARDEEIC
to obtain relevant parameters for estimating doses L7 AaRBIOBAR L AHIEZSBEOHED - DD
following ingestion and inhalation, that being FGA—H—HRDOBZEEBENE LTHREIT- T,

suitable and realistic enough for Japanese and their FEROBBETHE LY T I THIN, HFERE
environment. Mo, BOFBRICEDL AT —< ERAFIEIICEDL AT —

Having been started by the above members, the v LIIBTTHRETAI LIZT B,

O ‘&b OEE & ENBAT

AT BESY, BRATHEY, FERET, EREsTT
(P ARIBREEITEES, “IREIEE AR e v & —, PRI RER)

Intake through Different Foods and Transfer to the Body

H. Kawamura*', K.Shiraishi*, S.Hirano*), M.Nishimuta®*

(*'Div. Human Radiation Environment, **Laboratory for Radioecology, **Visiting Scientist)

Abstract-To establish models and relevant parameters ingestion and excretion of Tc in a marine alga with
for estimating internal dose to members of the public, respect to apparent absorption in the gastrointesti-
contribution of individual types of food in the nal tract were studied by chemical analysis and sub-
Japanese diet in ingestion of natural Th and U, and sequent measurement of these nuclides by using ICP-
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MS, AAS and low-background beta-ray spectrometry
Relative contribution of fish and shellfish
(ca.50%) in the intake of ***Th, was higher than
those of other food categories. In the ingestion of
238y, contributions of marine algae, and fish and
shellfish, (ca. 44 and 30%, respectively) were
dominant. Per caput intake was re-evaluated by the
present study to be 3.2 and 12mBgq for ?*Th and **U,
respectively. Apparent absorption of "Tc¢c in a
marine alga, Hijikia species, which is a constituent
often found in the Japanese diet, was estimated by a
balance study in the male adult to be 0.5 or ca
50%. Although this is not identical to f, of the
ICRP, the data seems to be lower than f,=0.8 for
workers and supported by the recent value of f=0.5
for the general public. These data will contribut
to examining parameters for estimating internal dose
due to ingestion of long-lived natural and man-made
radionuclides for members of the general public in

Japan.
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BUEE HAKAMEERER LOCBEORERMEIZ SN
T, ICP-MSE L TNICP-AES (FF¥ifES 77 X< oifiR)
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KBRS RE TER L e VX2, B, SR L
THBOULEEL, 2L OULEERERARLEY, T
bbb BEBROUEE2/KEKICE L CEESYE, BECH
W kiEAK E &bz, SRELREESICR Lk T, EE &
DEOBEENMATHED, WhpAOUEREE L=,
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DENS BT OWINERLRD 7=, & 562, HRERM
DNDEBZRIDREZITRT 700, BEOLEAFRRET
ROFMBOREZ R FRAEDITEIZL VITo72, Eio,
MEREIC LD My OBEETo 7.
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3. KER

(1) ABHP»LOPTh, ®UEOEBRERVCEEMEDOFS
a. 4BHHOBE

SNERENS, BR1IALBY VD04 BEEILD
BT L BYDEREBEEZHEEL., DWVT, FHOLEDOEE
BICHTAEERLHE L, TOFBREER LITRT,
ThBLOUE bio, &1 HOLEREIITTE2EST/D
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KEDPRBGEOLD, E2HCB T >ARELEEH L%
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FziT», SROBGMOFSEMRFTDHIL L LK,

F1. HBAAIBIT24E8REOThHEB IO LERE
IZX32HFEE (%)

ﬁ DEII:I g¥ 232Th 238U
18 9R, LG 2 0.6
2 AR, BEE 24 19
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4% BIE, WIEE 27 4

b. 18BMEDOHEAE
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Contribution of 18 food groups in intake of %2Th
in Japanese.
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2. HARAOPUEBERIZEBIT D ISEMEBEDF G R
Contribution of 18 food groups in intake of 28U

in Japanese.

(2) PTcOO U E R D OBEKR O & BIBE 21T
B BT OURIR R

SHBREOREREZR 2BLIUOKSITRT, ZOHEREND,
DLERHFOPTcOHZRNTORINKRIIB L Z0.5EHE
Shic, ZOfEIZ. ICRPOEYNE LIcEEE X+ 5 BBE
BRI DEO. 8L W BHTF /N E o7, e L BBER
INER & BT OWRINE S IXERO L TIXFE—Tix2<, %
DEFHBTERVWRICEEDBLETH D, 725, ICRPIX
BE., AR LTIV /SN, T72bb0.50EA%
BELTVAR, RIFROBRIZIINEXIFTILOL
Zzbohd (R2) ,

£2. [OULE] BEEHEFOPTcOHRNT ORINE
Intake and excretion of ®Tc in the “hijiki” food
and apparent absorption.

EEE GERM ) 37+5 mBq
HEtt B (FEEBRLE T4 L1 H ) 3 19+3 mBq
73 2+2 mBq
PEitt & (GEEBALARTS B ) # 1+3 mBq
BB 0.4%3 mBq

OLE 1D ERE - ENLOTER

RT ORI R =
TOCEIPHLOERE

= 0.5

TOLEFIBRRPDOTTcDANLLBRBS LR EM)

\
|

mBq e

X3. OL&| BEFOCPTcOBEMER L UHEH &

Intake and excretion *Tc in the “hijiki” food.
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ICRP  Publication 30, Part 2 & & T Publication 67
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Metabolic model for Tc by ICRP.
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Physical States of Natural Radionuclides in the Air—borne Dust for Estimation of Inhalation Dose

Michiko Abe**,  Katsumi Kurotaki*?

, Kazuhisa Komura®, Kiyoko Imai*' and Kazuo Watari*

(*'Division of Training School, **Division of Human Radiation Environment,

*3Visiting Scientist, *Senior Research Counselor)

Abstract — To approach realistic parameters in Japanese for
estimation of inhalation dose using the ICRP model for
respiratory system, physical states of natural radionuclides in
the air—borne dust particles, i.e. AMAD and shape of particles,
were studied by ultra-low background gamma-ray
spectrometry, low—energy photon spectrometry (LEPS) and
XMA or EPMA. The dust samples collected by impact
samplers during the period from April 1986 to the middle of
1987 at NIRS, Chiba at ca. 20 m above the ground were used.
The obtained AMAD includes uncertainty due to extremely
low activity and limited counting time, and, therefore,
presented as a “relative” AMAD. **Radium, ***Th and **Ra
showed larger AMADs that might be attributable to
resuspension of the ground surface soil. The AMAD for #°Pb
was smaller as that for "Be previously obtained. Scanning
electron microscopy by XMA showed widely varying shapes for
dust particles of different particle sizes. These data may
provide useful information on application of the ICRP model to
members of the general public in Japan. However, Pu-239,
240 are yet to be determined. Analytical method for
determining thorium content of the human liver, althogh
deposited in an other exposure pathway, was also studied.
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Table 1. KEEEUADRFRROBEFE
Method of observation of shapes
of the airborme dust particles.

1. B U 7 B (19944 6 A) 1 X UERT (ERE
FHREBIERT _
B4 SET % 1ASEHE L (M EE f520m)
HEF 6 H10H 12:12~12:15
BN BT B 1WFSeE 5 B BEBEEASE 1 ERE
HEF 6 AI10B 11:24~11:27

2. BT TR
A o=y o R0 F LP-408
WBIPEESE « 40/min™  FHEMR : 14mm ¢ IULAT=—
RIFY A X5k B RIFH A ZEEL (u m)
(8 Btorik) 1 6.2<
2 2.9~6.2
3 0.9~2.9
4 0.33~0.9
5 0.22~0. 33
6 0.13~0. 22
7 0.06~0.13
8 <0. 06
B. BEM/EDX =Aoua7+I4VHA 74 BIZXMPS-3
WEBIFERR : 2/min FER : 14mm ¢ ATz

BIFH A X 5kk B BLFY A A58 (u m)
(3 B5#k) 1 2<
2 0.3~2
3 0.05~0.3

3. RFAR OB
AAETRERETEME ISH-7338
H—REE LD
EER 3000 X ~10000 X
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Fig 1A, REFEEUAFORR o i HEZTERa, **Th
BLURa, OFEXIAIAMADIE - 19864E9H -
19874E5H .

Relative activity median aerodynamic diameter
(AMAD, um) of *%Ra, %Th and ?*Ra, natural alpha-
emitting radionuclides in the airborne dust samples,
September 1986 — May 1987.
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Relative activity median aerodynamic diameter
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(AMAD, pm) of 2°Pb, “K and !*Cs, beta— and gamma-
emitting radionuclides in the
samples, April 1986 - May 1987.

airborne dust
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Scanning electron microscopy images showing
typical shapes of the airborne dust particles.
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