ST REIRIE B AE - B2 EE (M
oy b7 — o HEEHEHI S (ERAN)

FY2023 Final Report
[#L 5 R5/Within ERAN £ [EAF32)



SRR

HIRES HERAERERS MRAKREFE REL HREAREKSG HEARENE
JYIT wFYL w‘BEXRY
. T AT B | 2 BALEBIERRERTIC S 1 5 7% i - _
E-23-01 @ #— RA: by " loman B AT
o T =0 R BRI
Hal E3 N-TPN=al
E-23-02 [#ROE # FORKZ BRIBIK P ORI E Te B HEL IRH #E N-TPN=al
A fE— FURKZ
Eigkth 3 VYA 4 > OduEH DEIRAYEIIRX
E-23-03 [l {8k FORKFE FEX— BEKRFE
PEAT - BRI E DRI N i
R # BEKRFE
E03-00 |as2vmmron . Monitoring study in the forested areas in THEB E;%iﬁﬂ%&ﬁ?ﬁﬁ%)jﬁ
Rokkasho SHEE BRIER P EAT IRAT
lils el RER P EAT AT
. BEF—RTHREMELICHIZRERNY | . . _
E-23-05 |Pm E— BBAS EEE e o 1hm Fa ISR S TR
F 7 L\ D FHAE
R FORKFE
FIERR) 3 L OFTENINICE 1T 5 HAKRED12918) T2 K— BEKRFE
E-23-06 |l &b BEXF
’ =R % NGRS SIRAS
Wi HHEE FORKF
= EE IER
N FaFSYOEEREN A ER LRETMICE | 74—V K/ Y 7> |IREM
E-23-07 |BEST IER -
T HHR HELS ERNEE ATk
5N & BEKRF
. Tritium water measurements in small
E-23-08 (/> 7 <% L4 IER FRE #L IREM
Fukushima catchments”
P S VA I LN N=
SHEE RIER 2RI
SAYS LE = M7= S =3 =3 =l
E-23-09 |=% = BA TA RELEBESERBICR-HERXXI0 (BEET %m%i(% -
AE KR RIZ BRIRRF AT IR
L 508 FRKE
FH & LEERF KT
A Ft RIER 2RI
E-23-10 |#KH Mm% NP NG B PkRRICET %R LB RFE BARTAF
2H & NI
Investigation of temporal variation and control L
I o ~|f0E Bua IER
E-23-11 |HE B IREM factor of Sr-90 in fish bone sample collected in| __
ZHEE IREM
Ukedo River
FE K— BEKRF
BREETY R 2 EEFO TV LE KRR EF NI N
E-23-12 | k7% B sLABTRF
mRE T RSO 7= 8 D EBERIRE WA E5% BART A
s7vAy R FaFa~<  |BhETKE
2313 | 7oy Ky ik Estimating dose to wild boars in Fukushima Z_EBE BT E%ﬁ?
Prefecture ZHEY NI N
FE K— wBEXE
A e NN
E-23-14 [lLH #F NI N2 KA b U F T LOREDAIE IC1R 28 A BT r'j H: %
=M & NI N
Kheamsiri Khemruthai NI e
InE e NI e
AARTFOHR o " o
E-23-15 |BER it —— BHRESE MY FULAOMORLEFEORR |F8 T BARRFNAREFERE
T =M E BLETA
FNNCH T2 EnEROER T L A+E RR BERE
E-23-16 |i 8 E S ERIBHZERT
PV 137 00 4y B M 0 B R ol Fs BEAY
T2 R A RE TR = N e gy
E-23-17 | % RAMERIR e 5338 U 79 L OBRAHE e R
El hnEk sL5T PRKRF




E-23-02

BREOKh DR R Tc ok

KA n #%
ZAWTFEHE © HE] B3 - R s - @A B

1. A
NGRS 2 4 5 7 5-99CERI = 21.1 J4E) 13 2 oWBLEEE 55, &
TR LCRBICET 2= ) v/ R EEHINTH S, LA L, —lEREKF D
Tc-99 IZHEHHRRIHTLE BT O VLTI E VT HBUR 2 OlIEBSEEECH 2, T
FEICT, TNF T ~FE L ok EHE L LTz Te-99 D% 1.5 L TfT &
LAMREMEDSRR S N7z, Lo L, MEDWIE & 7 2 DREDB AT TH Y Z 0 FEH
ICIEE > Twawv, R CIE. REIICEESITIC X 2187 Tc-99 &=L %
DI L, TR IYEMBOIRED 79 D Tc-99 iftEiEk 2T Lz, £7-. Tc-99
HENWICE T 2 0WRCHBEREE R LD 7201 v 2 2854 7 {5 o =2 10
Tc-97CEII = 421 JT4E) B XU b L —H = O K0 Te-95m CEHE = 60
H)#% Nb+Li BIGIC & Y FRFICHIECTE 2562 BT 2720, TN ZNLDORIGIC
BT BRENESES L e LTz, (99Tc nEEEimE o) g8 ikE ICP-MS)
IC X % Tc-99 i DU E R AE (Mo-98, Ru-99) D X & 75 3 fRZE L 7K 5 b D Te-99 i
iz HKE L, TEVA LY vEB XU Te-01 L3 v & M7=k o OO EE - ks
X OHERERMA 7 Bl 10D W TRRET L 720 M BEEETIC B v T, i B ik E %
TEVA L ¥ v (2 mDICEFICH L7z, 1 M WEEECBiE 2 vEid. 8 M il < Tc A
HEd 2 —HORBRICE T, WiFEFEEEZSE 2Lk Tc(Re) DEIEE, Ru, Mo
DEREREZHE L7z, Tc-01 L2 v Z w70 hafic s v i, Te DiAREE
% PRI IS L, SRS h D Tc-99 B X OV EMEOHE 2 1T>72,  (Te-
97 284 7 + Tc-95m F L —H—ElE) Nb oG rENR- ARy 7 X —7 v FIC
Li-7 4 A v e —2a% 29 KRS 42 2 & T, 52.4-30.5 MeV O#iPHIC 35T Te [HfL
HROBLEZIT o7z, WEHD Nb fHo y #HEIEIC X VHE S 7 Te-95m, Ru-97(Tc-
97) DFLETHE 2> & 1% SOCHIERE % Ko . 2 2 D B 2 1572, [REH & &%) (Te-
99 JrftiEiEEOBE) HOBHERICE VT, Rl L 2kiRE, eEEE2 151 o
WAKICHET U, D EERAE SRR 2 AT o 72853, Tc(Re) DEUEHIL 92.515.1% TH - 7=,
Mo-98 & & U Ru-99 DREFEITZ N Z N 7.3x10M, 3.0x10"3 TH H, Mo ® HEF
IREARERER L 72, KO EHEFECE 100%I1C0E Te OEINE %> 7 T Ru %
IHIC1/230 RET AT ENTEL LN o7z, (Te-97 ZX4 27« Te-95 b L —H—



DHELEY Lif A v e — L% L7z Nb 25 Tc-97, Tc-95m D HLE 23R X AUl
TR EE2 C e R TE S, BEI N Te-95m/Te-97 kA3 1 Bq/l fg & 725 Li v —
LI ANLF—13524MeV THY Nb 7+ A0 Te T 2L 5% TcDE
BOWICBF2EHARRA 427 « P L—3 =R IERERARER & & 2RI X N7z,
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BREGICHAAE S 5 U = v R o BB CREEEN R 2 B3 2 -0 i3, AT
CICHFIERZM D L PEETH 5, AWK TIEI VWA 4 v 2 EXULARNTIEC
XV EUL, ERET B ITEIC O TEBER~OBEA AR IC O W THE 21T o 72, EX
{LAHE 1, (FAEBICHERME (0.5 mme ). SHHEMIC Ag/AgCl EM(3M NaCl), xf
M ez IV CfT o 72, EBEIO0.1M MR V v 23 Fic, 1271- (0-100 4 M)
B 1251-(3 kBq) s L. BIEZ A CREVEEIE L 2280 @B ERE 1T - 72,
BRI CHMEE, 2 VA 4 VRS 22 Wh o 2 vk 4 4+ vigE
DRRRFEALE FLERk L 7o RIGHIRRDOBRZNZNICD T, Nal v v F L —&x =% H»
Ta LA A+ ViBE 2Rk 7z, FEARE LT, JURKREN OMEM THRILL 727Kk %
0.45pm O 7 4 VR —TH L 7z/KE Wi, BXRLFERNTFELE HPLC-ICP-MS LT
INENTREZHEL, 7uRF 2y 2 %8{To7, BREKL~roavys + v
TEEDRIRIC O WCHIMBIE DM EZ 7255, 450 mV D& TRIIELIL I-%
[T & 7z, & OFERIZ, AHEEICHE L7722 b4 4 v 2 EREICE DA TES
NEREREFICTH o7z, T, KIGERES 3 mL 6. 15 4 UNICRIGH EH
REL Tn o7z, SRMDOE X %# 5,10,15cm & K T2 & NGEER I 7Y A 4+ v D
IGEDS EF L7225, 20cm 04 15cm & 2L FUERAZ SO -, I v{tA 4+
VIR DI & RGEICIREMRBER S O N0, BICEILL 7232 vLA + v
B ERTIIL T, Bihoaviti A+ vigEs ko s o enTcE 3 Ll S
7o T20MDKEHGTI A F v ORI - EREEZAALTZE A, AFHEORKE
¢ HPLC/ICP-MS DfERAMAFHHA T3 L 72, Lo L, ElRAHE L 2o =2
AL A A v BB~ DRI IT, FIREO 2 74 4 v 2 & CREBR TR o
LT, 1/10 UTTH o7z, T AITERE OB EMICTE L CRIGH)
Ha T 72720 LM X /-, DL EORER X b | RESULARFE % FEREEURNCE
TR E. SR B L 725, AR TEIER R TR DOBIFE LW EEZ b5,
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Monitoring study in the forested areas in Rokkasho
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L. AR
Background and Aim The planned start of operation of the Rokkasho Reprocessing Plant
and MOX Fuel Fabrication Plant in FY2025 may result in releases of radioactive
substances into the Environment. This project continues the research initiated in 2022
at two forest observation sites in the area of potential impact of the nuclear fuel cycle
facility. Our preliminary results revealed low (background) levels of 137Cs
contamination of the components of the study ecosystems originated from the global
fallout. In FY2023, we aimed to obtain more detailed data on 137Cs distributions at the
experimental sites, which would enable the estimates of radionuclide fluxes in the cedar
forest and identification of the most contaminated broadleaf species as potential
monitoring targets for the period of the facility operation. Study Area and Sampling
The study was continued in mature cedar (Site 1) and mixed broadleaf (Site 2) forests
located approximately 4 km and 6 km northwest of the nuclear facility, respectively. In
2023, samplers of litterfall (LF), throughfall (TF) and stemflow (SF) were installed.
Biomass, litter, and water were sampled in Sep-Nov. Results: Background Levels of
137Cs in the Study Areas Based on the measurement results available to the moment,
137Cs deposition levels in the study area are estimated at 2.4 + 1.1 kBqm-2 and 1.8 + 0.4
kBq m-2 in the cedar and broadleaf forest plots, respectively, which corresponds to the
GFO level on the Pacific side of land of Japan. The 137Cs expectation depths (mass
depths) at the cedar and broadleaf forest sites are 6.2 * 0.4 cm (21 * 4 kg m-2) and
6.5+ 0.9 cm (25 + 6 kg m-2), respectively (sampling in FY2022). 137Cs concentrations
in litter are at the level of several Bq kg-1. Litter inventories account for about 0.3% of
the total deposition in the cedar forest and about 0.1% in the broadleaf forest,
respectively. 137Cs concentrations in the crown compartments of cedar (foliage, branch)
are in the range 1-3 Bq kg-1. 137Cs concentrations at the level of several Bq kg-1 were
measured in leaves and branches sampled from several broadleaf species, such as Acer,
Lindera, and others. Measurements of 137Cs activities in samples collected from other
broadleaf species, as well as in fresh LF and TF from cedar site, are in progress. ~ What's
next Completion of 137Cs measurements and assessment of the fluxes;
Elaboration of a routine monitoring scheme. Specification of the potential

monitoring targets (e.g., TF and LF).
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There is a need for scientific knowledge to evaluate the environmental impact associated
with the release of ALPS-treated water stored at the TEPCO's Fukushima Daiichi
Nuclear Power Plant (FDNPP) into the ocean. Tritium is a radioactive isotope with a
half-life of 12.3 years, most of which is present in the environment as water form, HTO.
Since atmospheric transport of HTO is the fastest pathway to organisms living on land,
it is necessary to first obtain actual measurements of atmospheric concentrations and
then evaluate the consequences of environmental HTO impact. On land, HTO is taken
up by plants and is fixed by photosynthesis. Therefore, information on tritium
concentration in plants is essential for environmental impact assessment. However, the
number of monitoring on land is small compared to the substantial expansion of ocean
monitoring. In this study, tritium concentrations in plants in the vicinity of the FDNPP
were measured, and the relationship between concentration fluctuations and
meteorological conditions was examined. Environmental assessment requires sampling
the same plants at multiple sites. In this study, Solidago altissima was used as the
monitoring plant because it grows throughout Japan and in many locations in Fukushima.
Tissue free water (TFW) was extracted from the collected leaves of Solidago altissima.
Traditionally, a combination of vacuum freeze-drying and distillation has been used for
the extraction. However, it is difficult to process a large number of samples
simultaneously and efficiently in a system consisting of a vacuum pump and a cooling
system. Therefore, a new membrane separation method using PTFE filters was applied.
Tritium concentration of tissue free water (TFWT) was measured by using low
background liquid scintillation counter (Quantulus GCT6220, PerkinElmer). The
TFWT concentration was successfully measured and ranged within the variation in
previous observations, although the TFWT concentration obtained was slightly higher
than the current background level in Japan. The findings presented in this research can
be utilized to evaluate the ecological consequences of tritium in the vicinity of a release

site.
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1. A

WEE T IREF R X > TR S iz RFar o 1291 CRIREA: 1,570 J74E) 1.

B LERETE R 137Cs & OEBDE W OB S, BED O EE~ OB & EI
MRS 2 2 L ARERGED 1 D TH 3, 137Cs ICBIL T, BEBEL R EICE
b7 ) H/KRFICEERE L L CHRICHRET 2 2 &AL T 525, 1291 o HKEFIC
B L EEEEBIAIL 213D 70, HIEEE O 1% 2019 4EEE, 2020 48 B B 1R
M (BE/KiERE 2800 km2, P4 1291 P & 0.041 Bqm-2) T 20184E7 H& 10 Hic
PR L 72 KGR, 2021 4R - 2022 4 EE 13T TR oo TS (BE7KTE RS 200 km2,
#1291 {5 0.093 Bq m-2) T 2016 4 8 F + 2017 4E 10 HICERELL 7= /KE0R 243
MrL7z. ZofE3. #rHJI<ix 129 T AR~ RiEHE IO 3 5 BEED
HAERBOC EDIRENTZ, 2D DD, 129] LEBESKE VIZ EBREEOFT G A
KELRBDAREEDLE 2 bz, T ORMAMAET % 720, 2023 FERE TN D 1291
MEBDPEHICKEVEEZ SN2 HH)I Lo TR 723kl 2 R e L
T, A EiTo7.  BRCFHIAIC 31T 2 8K X 206 km2 TH O FisECFE 1291 ¥
AHEIZ0.069Bqm-2 LHEEI Nz, 72770, TOMERIT. TN OHIE S 7
Wizd ENEHIT T T 3 A[REMEDY D 5, Z DM T 2016 4 8 H 16~17 HD Hizk
ARy PRI L 72 KR R F VT, 2022 4R F C & [RIBRICHTLER, hIE geE &4
Frigiic & 3 1291/1271 HLliE, ICP-QQQ-MS ic X % 1271 EEHIE 21T > 72, BT
HE 1291 JEFE D F3fE 1L 2.4 X 10-4 mBq L-1 (n=5) , SEWE D 1291 EE O IE
1.1 X10-2 Bq kg-1 (n=5) TH o7, 1291/1271 tb D FHfE1x, KFHET 1.0 X 10-8,
REYE T 4.9%10-8 TH o7z, O DML, HHJITIROFHTHIA COMEL Y &
CLMEMBICBE T 2MERBDECERKML TV EEZ LN, ZNTNOREEDRY
ML AR 2 &, ATFIE 1291 X EH L 722K T L, BEYE o 1291 B 13I8
L7z B0 EEE Kd Ol 5.6 X 104LBq-1 TH v, JFEHTHIS (2016 4F :
2.3x104LBq-1, 2017 4£ : 22X 104LBq-1) XV &L, MWEELS IR &R
ST 2 BERED RGN KREL AR LT WS, 1291 i EIZ 1.8X104 Bq TH
D, ZDIHH 96.TURBEIETH o 7=, Z DRIBREEIS S JRHTHEE (2016 4F : 92%,



2017 4F : 83%) ICHRTEWETH o7z, 2023 FFEDFER T, S 1291 LS =
DREVTURCIHEREEL L TEITLLT Ve LI RMZXFFT 20 o7z, &
. 2017 FICHRFCRILL 23Rt 2 rbricfit L. Z DIRER DR Z 1T TETH %,
¥ 7z eI 3510 B TS 1291 o ot B/ NG E T 2 TREME DS B B 72
W7 —2 %2322 LT X OMREEIT ). 7Zad. 2019 4FJE - 2020 4FLICfH5
nr-fERE L v T w T, Applied Geochemistry FEIC#5¢fE L. 2024 4 3 A 29 HITE
‘o TH 5,
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L. Bk
Hard tissues, such as bones and teeth, retain their shape and can be preserved for
extended periods, making them useful in species identification within the field of ecology.
Recent advancements in analytical technology have made it possible to extract valuable
information from archived hard tissue samples. In this study, we will utilize hard tissue
specimens that have already been collected to measure levels of radioactive strontium,
which is known to accumulate in teeth and bones, and CO2- radicals, which are known
to accumulate in tooth enamel. By doing so, we will be able to assess the radiation
exposure levels of wildlife living in the difficult-to-return zone in Fukushima Prefecture.
In this fiscal year, it was confirmed that CO2- radicals without impurities could be
extracted from the tooth of Japanese field mouse (Apodemus speciosus). Collected tooth
samples were divided into two groups, young and old, based on the degree of wear of the
molars. In each group, molars from 15 individuals were combined at a time due to the
small size of mouse teeth, making it challenging to detect radical signals. Subsequently,
the molars were powdered, and impurities were remove. Radical signals were detected
using electron spin resonance instrument. Intensity of radical in young and old groups
showed similar trend with estimated total lifetime radiation dose, i.e., the young group
was lower and the old group was higher. As for the next step, dose estimation is performed
based on the relationship between stepwise irradiation of the samples and the ESR signal

and establish measuring method to detect radical intensity for each individual.
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Tritium water measurements in small Fukushima catchments"
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In 2023, small headwater catchments with 26 potential sites were identified for potential
water samples and had an area from 0.53 km2 to 185 km2 at 18 site elevations ranging
from 57 m near Abukuma River and 1618 m with discharge from 0.02 m3/s to 2.88 m3/s.
On 12 Oct 2023, 19 river water sites (Fig. 1) and one monthly rainwater of September
2023 were sampled for H-3 measurements using Liquid Scintillation Counter after
sample distillation. H-3 in rainwater is 0.391(%0.15) Bq/L at IER roof and H-3 in river
water ranges from 0.002(%0.15) Bq/L to 0.832(%0.14) Bq/L with an average of 0.335
+0.234. Using 3H=0.21 (£0.14) Bq/L with 3H in Fukushima precipitation leads to
Mean Transit Times (MTT) = 38 years, but the MTT uncertainty needs to be reduced
by enrichment process of river water samples at natural tritium levels. Using H-3 values
measured at 19 river sites, the annual effective dose of the drinking water pathway ranges
from 0.02 nSv to 10.93 nSv with an average of 4.41 = 3.07 nSv, which is much lower than

the worldwide internal dose. .
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BORBENmES R IREROFHBIC X 0 BREE PRI S 2 BUR Y E I X B8
X DEYIF BN DS {ATbN T &z, Lo L., 2o OGO EIZ, ik
ROy 7277 FTF—=2BRAIL TR ZLICH D, THAX IIIfTERERSF - K
BUMHFLBIC L~ TR 7o K 7 Ml it i< X 0 MU 2 1F 2 mREE 23 & 2 b
%, 2023 LT, FARENANTINO 3R ZHEL., BREHNES LOHET 714 X 3
DL FIEL 72, L 72 8 lLD#F4T A 4+ X I (Apodemus speciosus) 72> 5, Hi
Mk, FFMEE. B, O, Aifi. Bd. A58 s X OEAHAR 2 BREL L . 7T — A A4 THERE L
TRFEL7., Hf 5 F£FF D ERAN v 77 —H 4 7IC&E#k L 7= (Metadata:
IREMS00007),

(B el D LEE - SRAFIRDL] ONFREL. BElEL M, (O KM @ 109 H il & v
~ V) VEER., AT R RIREE T 5720, X T 7 4 v el EHRR & R L 7z, Rk
I, AR R RO TR CH 5, F 72, Mk Z /N ICHlUE, RIRER TR
W L7z, -80°CTIRIFL T\ 5, QN : BAIEREE 21T REMERZERIL
Qe RBEMEE R 2 IS L 7, TR ICHER OIS FAIRECTH 5,  OIMIK - ik 7B
. WFEERCIEGHL 72, -80CCTRIFL TS, @HE: 77 vilik7-1d 10%
HiERE AL~ ) v CREER. YT 7 4 v e i L 7, 72 AR /DR icH
Uit MEER CRAEBHE L 72, -80°CTRAEFL T2, OUFIE: 77 ViR E 7213 10%
R R L~ ) v CREER, N7 7 4 A R L 2, ©: EEER (B #R) ¢
-30°CTRIFL T 5,
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(https://www.ied.tsukuba.ac.jp/s_archive/IREMS00007.html)
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SRR EIT O BEIFEE IR T 5 . S IAHERR 3% LR & 7z [ LB
K] DWFERHDFIR E NFz, Z D720 BREFICET 2 P Y F v LRE & Z DEEH)IC
BOAET > T3, BN EINS M) F v ok, HkEBK (TFWT) & HH
HAfry V5o 4 (OBT) ¢ LTCHELTWS, TFWT 36#Y % % < &bkilklc
HY ., — oKk Ffk R FIECHE S b, —77. OBT XA %EEL T b
VF v kK (HTO) & LTRULL 72810 Kalkl & [FEk 2 FIE T3 5 0 23—k
TH b, ZOMBUKEEZH W OROEBRUC X 2 T BE 253 2 7291213,
B R OKRIEEERAEE L b, /-, RENOKZEZET 2 2 & T, ik
AR OBERZIEET 5 2 L b TE 5, AfFE TR, AR OKE
EESEZEMBL, ZOREL~AZHL2ICT S 2HME L, MR e L7230k
. Ak lTcru vy, eI X AXFD3IMETHL, /-, l@WEEE LT VT
EF LD bIT 272, FNEFNDIED & AR AT /9 725, EZRHAEE R IC
X0 AHERE ok & BRI T 7, SIRARIEENT. Btk - IRA L 2 icoT Rt
(MT-6, Yanaco) ICX W /KFEEZHEL -, ZOMRE, 70y 4, e IF7 X, AXF
DKFEEHRIFZZNEFN 7.62£0.05%, 7.20+£0.15%, 7.09£0.09%TH o7, Vv =
LFUiE, FNEFN6.5710.24%F X1 6.83+0.05%TH -7, COMEIY, FE%
BRBEL 723556, Vv ave v DX ) huliii X 0 O TR E % 1§56 2 L 23T
RBLERD, 5% AT —%% U F U LOROBEIC X 2 NEHHIE  F 82T I %
VTCTBTETH 5,
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1. A
L ZCoic HEEGET I — A ki, — IR R Y 5 R 0 2% SRR 3R % e 1
i CIAHIPICHIE 3 2 2D IcH Wb 5, RIfFZE T, EEE O Nal(Th > v F 1L —v
3 VARZ e A - X HEHEICER L, ETV <AL X o TH Y~ HREE %
R L CHERD Ty LBEDNE~y ¥ 2 %175 C L A REEHEE 35, L
FOIYY LEEEHCEZ LIV EEILD T F VEURRETHEIT 2 2 LA TE
2720, 7 FvHGEER~ Yy TRERT 2 2 itk b, KR&lEE 7 L of@te 7 ¥ v
T X BN RER) 227 OHEEICTFES T2 2 ERTE B, AiffgE A% Nal(Tl) &
VFL—&iF, BEAICE o THEBEY—2AB N 7 T3 0 REREEE TS,
THIC, Y FL—R2DfARED B 2720 HEAEDAXI b A—2kHwTH v~
Mo Z PG R BS T 25513, KEY — 7 DfESGDEPEE L & 5, RER
HETIE, 3BEDARZ P r XA —20dREYHLPICT L L L I, HIEINZH Vv~
BV AP R AR L, SR E SR & IEE B E 9 A 6 JEl L 72 22 IR
BRAFWKT 21X, AROZYMEREEL 72, 20536 HEICH Wz 2~
oA=&t 34 vFHEE Nal(TDy v FL—v a3 vyRXRx~<27 o x—% EMF211
(EMF &% ~ v B &tt) ch 2, HE» o 1 moEsSic@ilo 34 (Hi A, B,
CDARZ PR A=REUWRTHEL, H V-V R % 15 53 RTHE L 72,
T, NN AEENTEICETIECI VT Y 74 =T AV L, TALF— AR
7 b v b A RIPIAR B & G L 72, 3 5 OMERR & H W CRTHll & 2172 22 SRR B 2R
ICDWT, R A ICH T 2848 B, COLARFIR L, &REd L, 72, 15 0HoHl
EDON. PO 5 FETHRO NI VRS ML, &F v v AL OFHIDR]
LB LItk 32005 SMMIED VR E S & 15 S EE ICHYS 3 5 %01
AP R~ 720 AR E N7z oV R E A > B IREITHIRIC X 0 22 SRR
BREFHE L, FEHEL § 28 A CIHl & W7z ERIARER & LR L 72, ARHEEE
BUC 3BT 277 v = o RRE A 13 R IRHORIIE O 9 2271 B CRE X 7z,
3. MR M OER FEHAICE T 2 2RRIERER X, 33-113nGy/h TH o 72, HER
AT XY A & 7 R RN E R I3 2R B 35 X O C i XY B & o ARER
DHIZ., ZnFN 1.01 = 0.01 (HiPF :0.99-1.03) X 0.99 = 0.06 (HiPH : 0.89-



1.08) THotzy TNLDFERLL, 3EDRARZ Fu A= IZEWTHL AT
ROONhoTe, £z, B AT XY FH X 7z 22 [ R F IS 3 5 AR v
AP A B FHI S - AREE o i 1.01 £ 0.02 (0 98-1.04) &2 b, HHL 27z
IERRD N o7z, AEORERIZ, ESD in-situ HIEICHENWTIHDARY bR
—ADO[FONDEAANVARES M BMICERT 52 Li3ZYTH Y, EEREZNE
CHW 2 2 & CHIERM oMMt 22 2 B TEB 2 L 2RRT 5, i, 2=7
0 A—2%HBEICERL 2854, BRI X 2050 E T REESRICEER S
Z5eEZbNDL, HEFETY — XA BB T 290 R E A A BB % 7 3
7=\ IIHE R 2RI LETH B,
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Estimating dose to wild boars in Fukushima Prefecture

K4 @ Anderson Donovan
ZAWGEE  AkE T - S B

L. Bk
The study aimed to estimate radiation exposure in wild boars of Fukushima utilizing the
dicentric chromosome assay (DCA), despite its conventional use for acute radiation
exposures in humans. The necessity arises from the crucial need to evaluate the impact
of radioactive substances released into the environment on wildlife, particularly in
regions like Fukushima characterized by chronic low-dose rate exposures. Assessing
radiation exposure in wildlife poses challenges due to factors such as heterogeneous
radioactive contamination, variability in external dose rates, animal movements and
lifetimes, habitat usage, and food availability. These complexities, including the ingestion
of contaminants through grazing, complicate dose estimation for large animals like wild
boars. The DCA, primarily used for acute radiation exposures in humans, was used to
estimate doses in wild animals of Fukushima. However, uncertainties arise due to
differences in radiation responses between humans and wildlife. Wild boars in Fukushima
received a lifetime radiation dose of up to 700 mGy using conventional methods, such as
physical dosimetry modelling, considering both internal radiocesium accumulation and
external ambient dose. A discrepancy in dose-response curves was observed between low
dose rate (1.43 mGy/min) and high dose rate (200 mGy/min) calibrations. Using
dicentric frequencies in wild boars, estimated doses ranging from background to 750
mGy. Future research aims to increase the number of scored cells for dose-response curve
generation and focus on wild boars of Fukushima. Additionally, efforts will be made to
develop correction factors for dose rates. Furthermore, alternative methodologies like
electron spin resonance (ESR) will be explored for comparative dose assessments.
Despite the conventional use of the DCA for acute radiation exposures in humans, this
study demonstrates its potential applicability in estimating radiation exposure in wild

animals of Fukushima, particularly wild boars.
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1. A

Y F UL (H-3) 1 R 12.3 F OB RN T H Y | T Clk R B R T
FEEHT OUFFERH S N WHKPICEHEEN L 20BLBEE o T\, HIEICIE,
FICIEy v FL—vavhy vz (LSC) v b, BHIEIIRE4 EF @ LSC 23
IRFEE T a2 epb, ZoMWEETHIIZEECH 2, % TAIFETIR, FARTAY
Bl  ERERAETIZEAT (IREM) &8 B R AEEBERENT ST (IER) 282 Znf 3
ZEET VO LSCIC BT 2 MM A Z I3 2 2 & 2w HAIC, fR8EEUR o e fif
'IREM CTOMIEE FML 72, FEHESENC 1Z, Merck £ (Sigma-Aldrich®) @ /KGR
BE (118.17 = 0.39Bq/L, £H#EH:2020 49 H 9 H) % 100 f5REEICHFRL 72 D% 2
B (U No.l KU No.2) #fiiL 7=, Zh% IREM a2 HAL A 7 v 7l
LSC-LB5 K& URI#:# LSC-LB7 TZ £ 3 [IHIE L 7z, % DfER, 50k No.1 13 LB5
< 0.75 £ 0.12 Bq/L. LB7 ¢ 0.75 £ 0.11 Bq/L T&% 9. #¥l No.2 |Z LB5 J7 X LB7
&$121.80 £ 0.11 Bq/L TH o7, S#ld. 2SR OBERERIE % [ER OfF€
TABECITWRERZ KT 2 P ECTH S, T2, Ffko 2 & 2 litkEA»ET 2 %
Perkin Elmer # Quantulus GCT 6220 T{7 5 FETH %,
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1. AR

(H] AR o EHEEARI N ) 5 Y LRET — 2 2R3 5 2o i i3kl %
WORRALER L, R 2 RBE ST 3 C L IC X o TRBEK RIS 2 LA D B, L Lk
5, EIOMRBECIRBRHEIC X > TRBERA Y — F 23R A 2 2 L 2 O BRNRF K%
v, KECATZEMPEIC X 23 Rlor 2| HEOWIEFEDO R A H 2, 207D, i
BHEC L IR EEDRCRBET 1 77 LEERK L, RED» DRSS ICRBETEER - H
ey A7 Lo EHIGL72e ARETIE. Bk EEDRWIREET v 7 F LER
DIz DEMET — 2 & LT, iREBMKFF(TG-DTA) & RIS ERHFT-IR) & &
SNt AT S & & 2SAHE7R TG-DTA-FTIR RIRRAIE > 2 7 4 % F W CBEREUR & O
Blo o 217w, EEREOHIENICE ST 5 7 — 2 0EMEE M - 72,

(WrFEAR]  TG-DTA O irhiH s 6. MIESURL 2 BIBE L 72356 170°C. 280°C,
40°CicBto v — 27 BR LNz, —J7, &7 XTI 160°C, 450°C, 520°CicihbE
v— 27 R S nTz, MREBERFR OIRTFIE A RERE L 7z & © A MBERRS 2 R 25 it X
DOABEY — 7 ORI IR D & e b, REN LI ZH S L WadoT, £z,
FT-IR OfERD 6 | BABERASR 45 R F TIIKZELROWINE 23R 6 41, 60 2FEE X b
TR F O AR S Tz, SO CIRKIER KR R LR ELAL 0 H
Vol =0 BR LN o AEOYE IR I N o/t EX LD,
St FOFHETSEIE AT 3T — 22 L, Sk ICE T 3 28 %2R
LTV ZEBRETH D, 72, FREMDRVNET 0 /T LEERT 5729 1C
3. 2 OB ECHELZED ZLERD B 2 EHyh o772, (1)TG-DTA-FTIR D AkE
Zfre L, FHBMBES X7 L L FRRORBEAR © — F R OABER R ot 2175 <
Lo (QFAEH ZADH MR HIWTS 2 720, TG-DTA-MS O F — X #iEH$ 3 2 &, 5.,
FRoT =22 ICHGL, BBt v 7 7 Lo EED 5,
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1. R
ARG Cld. IR DEFFRE 137Cs IRE 1L, 2 TOREWE & D 4 4 v ZHcldzs
CHERIEBYIE OB L DA F Vv ZHUC X D BUE X NS | & v 5 IRFHT D W T KGR
Bl 2= NERERIC X 0 ZEEL 72, HREWERRLE L <. 51 (2023
7 H) - THE(2023 4E 8 A) I BT D arBEIc XY i L 2 BRI T % 60°CT 1
JARILA FRZEE L B0 % WBREYE L D WIREYE 2 FHE L 72, uokaEk e L
T, B EFE MKk AE L -8R HE L7z, chs o 2w,
137Cs Doy BLiREL (FRFEHE 137Cs IREEIC R 3~ 2 BB E T 137Cs IR o ) & /kim o BY
#hs, WEYEREOMROENICI Y ED X 5 ICH L 22T 2 ENHABZ T
oo TIREYEIEED 10 mg/L L7225 X5, KAK 8 Lic kifte TiRoOGHEYE %
EAL. HRENICSOER(ERBEYE : 5°C. T : 30°C/20°C/5°C) T 48 Rift]
L, ZD%ILE 045um 7 4 L2 THEEIT, ARERIENEL, T Ar~=v
LPEERRRINERIC K D 137Cs 2E R L. AR OBEFRE 137Cs IRIE % ko 7o (%55R
RICDOWT 3 KIE), T DEBAERD SB35 137Cs 0 ERE & AKIRDOBIRRIZ, P
IRRE % RE T HIE van't Hoff ICll@ S n 2134 CH 345, BEWE I 2 4
P oR (T A1) L EEEEYE T 2 (2T 0-2) 1T X 2 FIRME O 2R % WGEE
Trzlicky, FEROWKROZ Y2 T 22 ERTE S, b, BEYWEHOEKY)
DEIG X, BIEF D IR - 2Kk A 77 A RICAE L, AE 105°CRzE%.
600°C-30 7ML, HHzHHEFEIC B 2 A MO WA b OEERMEZHE ST 2 2 &
TERZITo7, T3 LME- PRE R L 2 BB Eh oG oSGz nz
N 86%& 52%THo7tz, TORRED &IC, LEEYE OEE(LFHE- T e bic 10
mg/L) Ik d 22 7 ARK(ET -1 5 6155 %Kil & IRFFRE 137Cs IREZE o BR % |
FBREYE O K ORE (LT : 1.4 mg/L. Tt - 4.8 mg/L) 2636 5 HEA (T
N-2)EHIR L 728 25, KR & IATERE 137Cs EE O BRIZ. L T o BEweE v
FTRICBWTHETAL-1 ITHRTEFA-2 DT BHBEUESRIFCH o7, 2D &
25, MK OETFEE 137Cs I I3/KIR & MBI EIRZIC X > THE SN B 1]
BEMEDSRBR & N7z, 7272 LAREBRIZHA 2 & B ~D 137Cs B D R IOV THR
HLbDTHY ., EEEOWIIKt @ 137Cs ZB) % IR T 2 7201213 137Cs [iffkE e
ICoWT AR RRERIC X WREE 21T 5 BERDH B,
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