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Abstract

The first commercial nuclear fuel reprocessing plant in Japan, located in Rokkasho, Aomori
Prefecture finished its final testing using actual spent nuclear fuels and it is now preparing for full operation.
The advanced environmental transfer and dose assessment model (AdvETDAM) was developed to
estimate areal and temporal distributions of radionuclides around the plant and the radiation doses resulting
from these radionuclides. To validate the model using actual field data, we measured the concentrations
of radionuclides (°*H, *C, *#°I, etc.) in environmental, agricultural and livestock samples collected at points
around the plant, and we also measured the environmental y-ray dose rates at IES.

Because no nuclear fuel rods have been sheared or dissolved at the plant since October 2008, we
found concentration levels of the radionuclides in most environmental samples collected in FY 2020 were
similar to the background ones before the plant test operation, except for several samples. lodine-129
deposited on soil and lake sediment surfaces around the plant has still remained at a higher level than each
background level. The mean '#°1 deposition fluxes observed at the IES site, Futamata and Hirosaki from
FYs 2016 to 2020 were approximately the same level: 2.0+2.9E-6, 1.9+3.3 E-6 and 2.1+3.9E-6 Bq m? d’
! respectively. In addition, the temporal variations of *?°I deposition fluxes at the IES site, Futamata and
Hirosaki have shown similar patterns: high in winter and low in other seasons. These observed facts can
be reasonably explained by assuming that the *2°I discharged from commercial reprocessing plants in
Europe was transported long distances by winter monsoons.

To improve the accuracy of the model prediction in AdVETDAM, we have investigated the
distributions and transfer of radionuclides in a terrestrial environment in Fukushima Prefecture after the
accident at the Fukushima Dai-ichi Nuclear Power Plant. In FY 2020, we continuously studied two
subjects: the re-suspension rate of radiocesium; and the discharge rate of radiocesium via rivers. The
atmospheric concentrations and fluxes of *’Cs gradually decreased during FYs 2012 to 2015 with different
effective half-lives, however, both values after 2015 have become nearly constant. The clear seasonality
with high atmospheric *’Cs concentration in summer and low concentration in winter that we reported in
our previous studies was not found. The estimated discharge rate of **’Cs from the river catchments of the
two small rivers in litate Village since 2011 was less than 2% of *’Cs deposited in the catchments, showing
that most of the **’Cs has still remained on the soil surface in the catchments.

-10-



1. B#W

R AL PR S 5% 2 R 3 2 He U YRR (BH,
UC, P K USKILE) DN ATkt I OV O JE30 Hidsk 12
BT 2 BREEBAT K OYE G L FRIC L 5 BLFERY R
FEFHIZIT O 2 &2 HINE LT, MiskEinicki
B, Bk % OUKE X0 B L BB R, RN
JEEKEEY) - B E R O BUR AR SR R 2
EL, ZRH0T7F—2%2HWT, T ETEFLE
BERIBRERAT - EFHMEET VL (AT, THRET
T ) EREET D, 612, HEENREE IR
T3EHTOFR (LT, MEEEFEFL ) [Tk
D HORPECSSE DN BB T ST D 48 I R
BWT, ZNDORERICKIT 28 28135 2
LT, WESD I ENEHELWVRERBIT/ ST A — 2%
RO, MEETTVCBT D TIHED S 550
kgLt

DREFEIT N 7 Fiff 2l & ez s T

S B K OKBE Ok 2 72 BREEEURE I OVE: & /K E
Wy - B R REBORE 2 ERICHE R R B O A
ke U CSE Lz, F7o. BRETAMENICEE N L7z
FREGIZBNT, F¥y_XY XM ary, BERD
AREFRET D E LB, e TEEED N Y 7
7T RT—REES L, &b, KRKAEHY
TETNDINT A =5 L7 HBCsOFEFER, KW
AR K I8 D IS7Cs 3 7 2 & {1 % 3 L 72 237 Cs i H
& OB O M AL A EAIE Y 7' T VKT
7o, ZHOIZERE T LA 2 S RT3V Tkt
L7,

2. Ak

N ik 2 vl & Lo il 3610 5 R K,
FiW K IR OAFEE, KOS KEY - A H R
BHR O3, MCR ORI 2 JE LTz, SHIZ, B
B, REGATE KIS OIS o BTRKEEREE ST 5
K - HEREWD - A WaBE R OO%H, WC M ORISR R B 2 ]
LTz, AT, BREIHHEPN O SRS TRIEY &
B L. PH, MCROMPIFRE 2 ]IE LT,
RSB T 2MA TIE, RICATIZR W ORISR
RRETm Y VROV CsigE 2R E L, £DT —X
AW THEIHECSO PR IERZHEET D & & biT,

WICskE TR & OBR AT L7z, SH6IT, RERIE
Y D) 5 G A, JNAKF OB Csl i 2 HIE L
208 L 7= BCsiitt RS 2 R 72,

3. HRDOHE
3.1 HEMSIMRESDREHERRVETILOBKIL

R FF AL PR % 2 35 F 2 6 FH 5 AR BE D & AUl
WRAEAVERRRER (LT, T AWT - TRMRALERRRBR ) )
PIRL84E3 A ~ 20410 H 1T 2T C M S 7o 5%
IR, FHERICERR SN KRR O T h o
PEH B AR (BH, MC R UM R ITEBRAT O /N
I 7T ROKENLHEREIZER L
(Hasegawaetal., 2017) , —J5, AT - IRARALEERR
BRUABEIL, 13 & A L OB O U AR IR
RNy 7 7T 0 ROKAEL IR AT Rk
ThH-o7,

R 2844 A LAREZ S HEAUTE 0 0 3OV e ONE 7
DOELFTTH TR L 7 2 KREE TY R OPEREN L
B U7 T RORRIIZGIZ, AT L, £
DOHOZEEH TR T T % & WV o HIZIF RO LEH) < ¥
—r Ao Lie (K1) , I T E&oLEhFMHIL, 4k
L BN O BREEAF AT IC 385\ T2.2E-7~1.6E-5 Bq
m2d? (FE#2.0+2.9E-6 Bqm2d?l) | MO NI
BV TL5E-7~1.9E-5 Bqm?d! ("F-#1.9+3.3E-6 Bq
m2dt) TH Y AREFREETE o T, =T VT K
T 7> B OZEHI R Hk 3 2 AR T ER ML,
TS OZEEI TR T RME T2 & Wo 72 B e
AR, KRB 5> 55080 kmPE (N &
T LRI CTHM Y IR LB S 7z, AT, 54HT
(23T DK T &1L1.0E-7~2.3E-5 Bq m?2 dt ()
2.1+3.9E-6 Bqg m? dt) O#iPHCEEL ThH, N
Akt SNFERBETH 72, T D K H I3t TIHaE L
oA R OB TEIBIII SN D Z &%, R
REEETIT e, 3= v RORB BB SRR D
PEH S URERD & OFHIEUT K 0 K ik S 7
PO BEEERETH L THHAIETH D
(Kadowaki et al., 2018)

AN TR N CEREL & 72 5 /K BEW) vF O Jici Mk
FEPREE VL, AW - AR EREBR LK, BB

-11-



(ZHARTERLS R 2D Hiv, 51 & e [FERD
72> 7o, E 72, B AP HE U PERZFR IR B 1
AW - PRAFERERER ] T K OV DRI TR
RIS BROFENR SN2 -T2
QR RIBRTIE o7, S BT, BRSNS L 7=
FEEREY Gl POfH R OUKHE) TEEEL7ZF ¥
XY H A A BE RO ROPH, UC R NP
ZRE L, 26 ORERE AW - TR ERBER R
(I S VT [RAE L RIBRD L~ ThH D Z L &1
LT, —H. NrpiktNoRE HEICiTE Aok -
P AL BB ] I HR H S T PN O FFE D TR O
DAL, F O BT R Es O FHERE O
L F A TRORZL < HAITIEA R ME Th o 72,
7o, MRk ALK T I RE AT IR SRS I b Pk
ENTPINEBMINT-EFTORETH DL Z &2k
L7,

¥, AHETHE OB B MR I X D1
E<HEIT, AROFIXHERE L LT, W
TNHEGATX L KETH -T2,

3.2 BERBNIZH T 5 TERERITHE
& B IR ITRTIZ BT 5 ¥ Cs D B IE R 13 1% 10 )

H51x10°mlO#HIHTH Y |, g —o v KHTO
WA BIOFPANTZ o 72, FIFTERITHE) D ORH
DO & & BT LTz CFBIRSERIC T 5 3258
PRATAL24E) . — 07, BITHIRAERR S 4L, bR
YAFEZE D BRAA S A7 k29429 H LARE I I3 ARzl
O EFEA AR S - (I EREEER)
e BTN 30T 201K H O R e M O A7 RE AR
53 % B T BICSIE R IR 2 M 23580 b7z,
FTo, BETINCEE LT SRR LD b A Fn24E i
DI, AR EROBCsE G RZ O )| 2@ L TD
RHEZHEET D L2%RIHETH Y | FEIOBCsH
WHLIZKWZ ERB b ERoT, AT, L
FIRRE TS 5 & AKESCHHLD 22123
FRRILRED Z I & FE_THEH Lo WM TR S
HoT,

5 AR

Hasegawa et al. (2017) J. Environ. Radioact. 171, pp.
65-73

Kadowaki et al. (2018) Atmos. Environ. 184, pp. 275-
291

Hirosaki

G
AL

%)
>
o
e S S
mm m m
[ )]
]
]
T
T

=
m
ol

=
m
o

T T

HirosakiQ

Futamata (west

e
mm
AN

129] deposition flux (Bg m-2 d-1)

%‘, Futamata U

Main exhaust stack
[]

2

Fig. 1 Temporal variations of °I deposition flux at the IES site, Futamata and Hirosaki.
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