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HRBNREE—RTFHEEHN UT. BEFE—REFE) Mo OFRAERD Cs-137 BER

ZBEATRD 1 DTH B HFHAEKBENZE I NT: 2015 FLERD L7 0D, ZD%LE
FEADTHIFHEL TWD, ESICHEOND 1 DA > TVWEEBEE—RFEEERNDEAKFD
Cs-137 BETIEEZ (8 A~10 B) ITEBEHN LRI IEHEFHIAONDI LD A7, L
L. ZEEEFOER & EFEZLRRHBIBRELRZICHSHICHE > TWAEL, £ I TAHAETIE, B
BROEKF Cs-137 BEN K HABEORHOTR BB <. KHKEKDEEAEK L RERIC
SEEENH DT EICEB L. KHKESTD Cs-137T BEOEREREZBESMCTDI L &L
Too KEEKEEKIZ, 35MmBLEFEINZ2EHADOEED L DFEKE, WAL ORDZRERD DA
%, FEREMRFICH KBEKBEICIEBKEEZ ONDRAD —EEFET 5, 7o, KHEKEAKD
B e L CEBRICH-32E A% 100Bq (2021 £ S) &5<. BRI T2, KEK
BAKFDERE H-3 (£, 3vmBICEKBI N/ 7T TH LD H-3{KAWLITH S TR
DRACEDHDIEEEZOND, AR TIE. COH3ZbL—Y—ELTERL. KX
KD Cs-137 RE DR ER % RIBKSXFEITIC K > THOAIC L7z, BITIEREE—R
EONKRT—ZBLUVERBNN LT —2REEINZL D (BEKEE - #hF7k H-3, Cs-137 &
E. 5587 —%) ##EALK, £9. End-Members Mixing-Analysis ( EMMA)iE% £ L.
B (BEER) OH-3EBEAZIY FXAYAN—¢ L KEKBKEREERERERICOHL, L
ML, ZD2HATZVTTIEEAD Cs-137 BEZHIRT 22 &N TEY, BREICITMRE DX
WD EBVWKD ZBIRT 20ELNH -7, TD/H, RMMEERICTI HICKEAME 2 EE
ICnBEL 7, 1 DBEIE. BRKICKEZET > TRAT S [RERE]. 2 DBIEEREICEED
BRZE->THRAT S [BREAK] LIRELZ. INHD 3 E Cs-137 DREL L VRE
BRA o, KEKEED Cs-137 REOEMAB EMBRICOVWTUTOREREE/Z, EERIC
DWTIlE, BMADOSURE DMEENH 5 Z EADh o7z, AR TIE, REREA 0.047 TH
') Nakanishiand Sakuma (2019) TH#&E S 17=fR# (0.040-0.097) DHFHEANTH -7z, HIE
D Cs-137T BEIL 8 BIlERBE <AV 10Bg/L £ %, REMRICOWLWTIE, BKEDEL
%9 A% 10 BICRELAS<HY . KEMBEOSWL (8 20—30Bg/L) Cs-137 ANRAL T
W3 EHERIE N, ZOEDHIC, BEEREKARATIIRALLIRELROBRRANH S 2 & HRE
STz, KEKEED Cs-RE X [ERBEK] (1050%). [FREMRE] (30%). EER (20%) T
B S, [BIREEK] AEERRHBBETH 2 -OMBENLBRENEITHD EEIONDE, X
Tos TP OERE H-3 (B OKXFERETIER TE AN H B 70, BRIEICD
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BRI D K E R ERERE O MK - KB FROI-HI2IE, RREKICEH T 5 EREF
DREFEEBREZRATE I ENEETH S, IS, EREM T KOBRERIIERNAEBREICE
WCEELRKREZR/I-TEEZOND D, BEEESMTKOMRE 2 BEENICTHET 2 FEIEERS
nNTEHY, BB TKORHZPRITRLAZENT -2 P00, KRR TIE, TEEEOE
BEABTHRAMICHNT, #TFKAD RN-222 BEDFEEBESHICL, EBEM TR
HOMBBIZH TS RN-222D L —H = LTOBRMWEATFMT 2 2BRE Lz, RN
SHICEWTHTK - HIBARTF VS vIILEEZZY 7L, #TFAE L OBEKDEHAIREE
To7z. £z, BRAEY v FL—2 3> hH7 v Z—KIZKYKD Rn-222 BE %, KEM{ELED
WERIC &V KDEEE - KERERAIELE, 1F 707 75 7HICTEEREAF VEE
HON L7z, BAKED Rn-22238F 1%, 21.8+4.34 Bg/L TH Y, BREHNEBRA/NSNWEE
ICEEASL RAEANR LN, —7, WTAKPFOTEARAGFA A VEESLUOBE - KER
ERIMKLE DB, RECEKBICEZZEFNIZEACRONA, 72, Rn-222 BEL, B
RD20m HF T, 75.09 Bq/L TH > 7=, EE DB CHEBNEA TR VLHITF K TIHIEL,
BAKICRDITWLWHERT 0.5 m OHFHFTIX 1753 Ba/L TH o7z, T OFERIE, FEALCRRREIC K
HHFDZEFRDIBINNC, KR EDHATIADREN Rn-222 BEICEEZE5X TWH I L %R
BYD, EEEBORMAEICENT, Rn-222 &, TEAGFA 4 P#BE - KEREBALIEL
TIFREICRATELAWEB A TRKOMREZ —RNICTRT I EATEDLEERAOND. £z,
BERAHFEOEBE T KOBELARBT 270D —F— LTERTHIAENEDLDH
5. AR TIE, CEEEORERRBICEWTHITAKE L WEKD Rn-222 BEZAEL, Z0
FEZBAOANICLT.. BSon/iERE, EESHMTIOREOFEIC Rn-222 A"B2%h 74 L —Y
— LAk E TR L TEY, BRNEOKEREN~OICANBEFIND. 5%, BERA
Ny bZTEDRN-222BEZEEBZ R, LYBEOSVWEREM T KOENRENTZED ST
ETH5.
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Oxygen, hydrogen, carbon and sulfur isotopes measurement of hot
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spring waters in the earthquake swarm region

WA FFE © Zandvakili Zahra
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The involvement of deep-seated fluids in fault behavior and earthquake generation is
well established. However, understanding the origin and time-series variability of these
fluids remains limited. Geophysical methods like seismic tomography and
electromagnetic surveys provide insights into fluid distribution but are not suited for
identifying temporal changes or fluid origins. Geochemical studies, particularly isotopic
analyses, offer powerful tools for tracing the sources of fluids and assessing their
contributions before seismic events.

This study focused on monitoring Li and Sr isotopic compositions in groundwater
samples from Hokkaido, where the 2018 Eastern Iburi earthquake (M6.7) occurred.
Previous work by Sano et al. (2020) identified pre-seismic anomalies in hydrogen,
oxygen, and carbon isotopic values, suggesting CO, influx into groundwater near the
epicenter. Using the same samples, we aimed to determine whether deep-seated fluids
contributed to these geochemical changes by analyzing Li and Sr isotopes, which are
reliable indicators of deep-seated fluid origin.

The isotopic analyses were conducted using MC-ICP-MS and TIMS after a two-step
purification process in a clean laboratory at the Kochi Core Center. Our results showed
a significant decrease in the Na/K ratio coinciding with the isotopic changes reported
by Sano et al. (2020). While a reduction in Na/K can imply deep-seated fluid
involvement, our Li and Sr isotope data revealed no evidence of deep-seated fluid
migration associated with the Na/K decrease.

These findings suggest that the observed Na/K ratio drop can be explained by the influx
of CO,, supporting the theory of CO, migration from an injection site proposed by Sano
et al. (2020). The absence of corresponding changes in Li and Sr isotopes further
corroborates that CO, migration occurred without significant contribution of water
transported from deeper crustal levels.

This study provides additional geochemical evidence that enhances the understanding
of pre-seismic fluid behavior and highlights the need for integrating isotopic and
elemental analyses to investigate complex subsurface fluid dynamics related to

earthquake precursors.
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1. BR
(B8] ERENICEL S ALPS MUIBK DB FMH A 2023 £ 8 Bh oA I iz, AUIEK
IIEETEEUT TH LA, mEHa vE (1291, HEH 1570 &) AEaEhn b, 1291 1%
BEANDORBRENE . RIFKEEZERT LI L TEELRETH S, AR TIE, L
BACEFERHEICE S 1291 ORELENEOREAZHOMNITEIEZBNE L, &
Nz, BRERCHENEICKH L CUBAEFREOREMZRT Z EICEMT %, 72,
SEBREPFEINTWLERENRTANOZMREBLETISEMSH 1291 ARHIND
To®, 1291 OFEICB T2 LBEBZBRIIEETH D, 1291 FIREEBLED ALPS A
HAKEZRY VY IREEEICAE > TWDEH, ICP-MS ZRUWEDHATThhTes Y., Bl
MNTETULAL,
(5] BAEBOLE oY 7Y v 7iE, 2245 10 B, 23F 3 BI{T-o7, 1F ¥fE
TOY Y TUV L 23FE 4 Bho 28 £7 BET 6 EfTo7t, SREILBIIERAT
LLRL #3228 T1TLN, AglibE& e L7z, AR TIE 129 WMEEE TH D Z A FREND T
O, AMS ICE 20 ERAL, AEKFETIT> 7,
(iER]) 2022 £ 10 BOLEY » 7o OfER, 1F ISR EVLMEADH 10-6 Bg/L 12
EoSEEA#RL, IF " oBiN/ S TI210-8 Bg/L (IF EHETDEEL ~NL) TH-
Too 2O Z LN, IF BMfHIAD O ST HEREZ SO KOREBIREL TWE Z L aRE L
Too BIEARHFT. 1F IEBICEWTHISICK o T 1291 ISEREEANR SN, BIR L 728t
fHED L OREN TR I NIz, LIBAKKHFP DY T (23F 10 B 11 H) TH, #2
L& > TREENROMN, MATIL 10-5Ba/LBETH -7, MIBKRHETTH S 4 B
DY 7 (23510 A 27 H) TREREZRBELLD, @R TEEETH 7, T
NODEEIZOWT, BHEABEROXTHENT 22 EHhRETH D720, BRHMBEOET
VICE 2B T2 —2arzfTu, BURER L LB L 7o, Bkt (23 F 10
A11H) I2oWT, BAElTIZ IF A sEEoa TEEENREREAEON, T2l —
3 v DFERD L AIBKBROBANBERINETNIZZ ENDH Y BABROER & —3
L7z SLEBAKMHETE T Ao 4 B 23F 108 27 H) TIEY Ialb—avIit&YuE
KEFEDSEERBAD IF EEISHE L Wl eamn ) BERER & —3 L7,
AR IaL—a v oFRINIREL NLIEB Q3L 72, LIBABE DR
BOBAER A LR L <. BREAEE LRIEIR 5NN 57, 1IF Butifhah o Ok %4
TEOFEN, WEBABEOFE LB L TEETELRVWLRNILTH S Z LR IN,
AN L OIRBE. WEBRZHEONICTIDELNHD EEILND, S 1291 OF
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Fed by the Soya Warm current (high salinity) and the East Sakhalin Current (cold and
low salinity), surface water of the southern Okhotsk can be grouped into Coastal and
Offshore areas.

Previously, we found that 1291 was carried southward by the ESC. Likewise, in the
surface waters, 1291 (Offshore > Coastal) linearly correlated with salinity year after year
(R2 > 0.7). From the samples collected between 2017 and 2022, it was shown that the
highest 1291/127! ratios and 1291 activities were found in the offshore area of the
Okhotsk Sea, the same area with the lowest temperature and salinity. Annual 129I
emissions for the period 2013-2022 are presented for three of the main nuclear waste
reprocessing plants in the world. Although the La Hague presented a weak rising trend,
other atmospheric releases and liquid discharge were constant or downward.

From a regional perspective, the largest ratios and concentrations of 1291 were found
in the southern Okhotsk Sea due to the southern transport of the ESC. To a lower degree,
the Oyashio Current also generates a southern flux, visible southeast of Hokkaido. The
Japan Sea, although at similar latitudes, is an area fed by the Tsushima Warm Current,
which has lower ratios and concentrations of 1291. The oceanographic currents were
characterized by salinity and temperature.

Summer samples taken in the southern Okhotsk Sea and at the subarctic gyre of the
Japan Sea show an increasing trend during the 2017-2022 period. Specifically, the linear
regression of the 1291/127I ratios for the southern Okhotsk Sea had a slope of 9.12 x10-
12. The counterclockwise circulation of the Okhotsk Sea and Amur River discharges are
not the main reasons for the increase due to the regional behavior of the phenomenon.
Since an increase in 1291 annual release is also unlikely, the main hypothesis to explain

the increase in 1291 would be differences in atmospheric transport patterns.
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RFNHEBEAFRIERERMTt 2 — (AEktEY&2—) ICEIBY 7 VIRENH D720
(RWLHTAK A 1277 U)PeHEAS)ENBELBELTWS e HIC, (HRA
DIFCIEBICE VKR D U E%2BET 2-00HES TIE. KICZEICEENHH
wa4¢yﬁ&m¢5 ETHERT D (OK) BRILEkIC U SEARE-FHILLHERL TW 5,

HEE (X)) 5 ICHRE - BB R BRI X AR IRIIR RS (XAFS) #EAr & UL
T\%ﬁﬁﬂ¢?@m%®ﬁ%vmw®mﬁ%a§ﬁt LU ARBHLILFRIERICED
WTAFIEE Y Z—ICE T2 TRBERORBECREFZEZRIT L TW5, INFE TIC,
ANFPlst v 2 —DERBIRBICE W TCHBYHRICZ CEENDHKILYH U © As DEFITK
ERFEELERA DI I ATERNMTONTZ, EANICIE, HERBOXREICEWLT,
$IFTICT7 2 UNA K54 F(FelllOOH-nH20). & —+H A k(a-FelllOOH), > F 54 k
(FellCO3), ¥ 7 &4 k(FellFelll204) Db FfEE L THEEL TH Y., JFERILPITHT LT
U As p<IREL TWD Z & o7z, —A T, HiiW iz HIEOERETER(ER)
PRI (pH)IZIH L TLRIRENEL T 5720, SR —EREINT-TELNZTDF F
DIRETRIFENET D LIRS RV, At 2 — TR L -REEH#HEY 2 73K
O~ImFE)ITHEWTH, HEYDOERAEIIZEY Eh & pHARAZ & EHICU P As BEAD
ZALTHEY . KO AIREDOZAIZE LT U FDREEZEEHNE L TL 2 AJEEHED
Hb, I THEMETIE. AFElEt v 2 —DOHREREIC Téuﬁﬁiwiﬁéﬁbﬁ

T 570, I~ D U ETROBERECRITEEL. I Eh 0ZBLOBESN H&
L7,

REE L, HES TR -REXEHBEY I 7HAR T ORI T 5 U ETROZEE
% TSP XAFS 12 & 2 TEDLFERT & TR TORRIMEEERIC & VIRET L7, Hat
Jem UL XAFS BB & V. RE(Eh 400~500 mV)ICHFTES B #5310 3 MDY
(ZxzUNAFZA M, =B A4 RMTHZDICHL., HEBEHD Eh KELIETTE2HE
BUR(Eh -30~300mV) Tl 2 Mgk a 8O HILEH (T 74 b, x4 MBBFEET S
EDHER SN, AKICUIZRBTIRUVDIOATHEET DK L, FBLEETIZ UIV)
A Eh ISIGLC TEIEAE X THERI N, BRIMHERICK Y, HEDHOHKILY IHEE
THUERRMICHE LA UBRBTIEEICZ o UNA KT 4 M, RBLUET

FEEICYT A MBEEL TV ELRDD 57Tz, EBIT. XA ZXLIFKRIRETTH %
T IA MIBRRAKERFICELT UVDZE UIVICETIE D Z &ICk Y ok
LN HELDUEARET DL H, AMEDOENER L YRS Nz, TORRHIER
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ABITLTVWDZ ENHERINTWD, BREAICRYAENTBEEL S 7 LAITEYEEN L
THREVRIEL EGREY~NEMYAENIARMELH Y, TOREZIBIES 5 2 & ITERE
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BiE L7 AR TIXRESERNOHME D A TROEZFRICH T TEBOFAEY 1 L 2K
EL. BYA BV THRHFMERR, RAUEBRSLIOKERRZEY b7+ —L Ty
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IR LTz, 72, AREEROBEEZ 7y L7 LRHERICKVAE L, BREEICEITS
AR T LT EDH LT, BREL T BRICLZBERR~NDEREERSI TSV A
BERFOERY AHREHONDEFNHER S NI, £/o. BEREEICETI2BEHMELS 7 LS
MICIFEET EOBMEOFEONTEL TWB EERX LN, AIROBRICK Y, BEREFEIC
BII2EREMSIEL Y Y LEFRFORETC, EYECERGFICL 2REROEY, H
5 WIIEB RS LYV LOREICH T 2 SRERAME LS 7 LEFRFOHFESEICE
LT, ERNOLERZRMET 2 EHVBEFEIND, SRIEBRISNIATICN L TEERET
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Elucidation of the spatial distribution and seasonal variation of
210Pb around Japan

BrFHEE : Cai Vu
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210Pb, a decay product of radon-222 (222Rn), provides unique insights into large-scale
atmospheric circulation, regional pollutant transport, and deposition mechanisms.
Moreover, 210Pb deposition is critical in assessing radiation exposure risks, especially
internal exposure via oral ingestion in regions like Japan. This dissertation investigates
the atmospheric concentration, transport, and deposition of 210Pb, with a particular
focus on Japan and its surrounding regions.

Motivation and Objectives

Prior research has established a strong link between 210Pb deposition and
topographical features. Quantify the distribution of 210Pb deposition across the
Northern Hemisphere and analyze its transport pathways under various climatic
conditions. However, comparisons between modeled and observed data frequently
reveal a systematic underestimation. Therefore, this study aims to investigate the
seasonal and spatial variability of 210Pb deposition in Asia and its influence on
Japanese regions, particularly in relation to the East Asian monsoon system.
Methodology

The study employed a combination of meteorological (WRF) and atmospheric transport
models (HIRAT) to simulate 210Pb transport and deposition from 2012 to 2015.
Simulations were conducted at spatial resolutions of 48 km. Observational data from
monitoring stations across Asia and Japan were used to validate the model and identify
areas for improvement.

Findings and Contributions

In Asia, the annual average 210Pb deposition flux was approximately 17.2 Bg m 2
month !, with significant seasonal and spatial variability. Winter deposition was highest
along the Sea of Japan coast, the eastern coast of Vietnam, and Siberia, while regions
such as southern China and the Bay of Bengal exhibited lower deposition. Summer
deposition patterns shifted, with the Bay of Bengal and the western coast of the
Philippines experiencing elevated levels, while deposition along the Sea of Japan and
Siberia decreased.

In Japan, seasonal variations in 210Pb deposition were strongly influenced by the East



Asian monsoon system. During winter, the Siberian High and East Asian troughs drove
strong northwesterly winds that transported 210Pb-enriched air masses from eastern
Siberia and the Kazakhstan-Xinjiang border to Japan, resulting in heavy deposition
along the Sea of Japan coast. In summer, southerly and westerly winds transported air
masses rich in 210Pb from southern China, contributing to elevated deposition in
Kyushu.

These findings underscore the complex interplay between atmospheric circulation,
precipitation, and topography in shaping regional deposition patterns.

This study advances the understanding of 210Pb behavior by providing detailed insights
into its spatial and temporal deposition patterns across the Asia. The findings clarify
seasonal variations, transport pathways, and the influence of climatic factors,

contributing to more reliable atmospheric models.

Cai, Y.: Yamazawa, H.; limoto, T.

Long-range transport model analysis on seasonal and spatial variations of 210Pb
deposition across Asia

Journal of Environmental Radioactivity, Volume 280, December 2024, 107563
https://doi.org/10.1016/j.jenvrad.2024.107563
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Radon escape speed from water to the air and modification of
measurement technique.

M EZE : JIN Qianhao
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Radon, as a noble gas with water-soluble properties, can be generated in, transported
through, and exhaled from soil and water into the atmosphere. However, quantifying the
escape speed of radon from water surfaces remains challenging due to the lack of
feasible direct measurement methods, particularly for in-situ continuous monitoring.
This study aims to develop and optimize an accumulation chamber method for in-situ
measurement of radon escape rate from water to the atmosphere. Concurrently with
measuring radon accumulation in the chamber, radon levels in water were recorded as
a critical factor influencing escape velocity.
During this fiscal year, we evaluated the performance of four detectors for measuring
aqueous radon, including RAD7 (Durridge Co.), AlphaGUARD PQ2000 (Saphymo Co.),
scintillation cell with AB-7 (Pylon Electronics Co.), comparing with Liquid Scintillation
Counting (LSC; LB-5, Aloka Co.) as reference method. A radon-rich water sample was
serially diluted to create a concentration gradient (1833 to 0.3 Bg/L). Each detector
measured radon via a bubbling system. The regression factor(k) between readings of
the detector and reference method (LSC) has been calculated.
As result, AlphaGUARD (kAG=0.0698+0.0008,R2=0.993) and scintillation cell
(kLC=0.1132*0.0009,R2=0.998) exhibited strong linear correlations with LSC across
all concentrations.

RAD7 performed well (kRAD7=0.1017 +0.002, R2=0.998) but only at concentrations >10

Bqg/L, consistent with its manual. The derived linear relationships (AlphaGUARD or

scintillation cell vs. LSC) can serve as conversion factors for field-based in-situ

measurements of radon concentration in water.
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ZDOEHITIE HEEOHNPVDOELSEFEEL TWrEHETET 572912, Pb-210(y # 46.5
keV) DS REZ EH T 2 MED B - Too SR DIBRALD DA TS O RILIE
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CEHEAREE L B, BEFEETBRMINDAER ECEEF R < NORM IEART
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Tritium Concentrations in Precipitation Collected at Osaka, Japan

et : Pitakchaianan Chonlada
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This research aims to establish another efficiency laboratory for low-level tritium
measurement at Osaka Sangyo University, Daito, Osaka, Japan (34.71 N, 135.64 E) and
obtain a better understanding of tritium behaviors in environmental water. Also, study the
seasonal variation, regional distribution of tritium activity concentration, and meteorological
factors for each region that affect the tritium concentration. In addition, to estimate the
recent tritium concentration in precipitation, the effects of latitudes and longitudes, and
seasonal variation trends in Japan. Nowadays, the levels of tritium in the atmosphere are
those of natural origin before the nuclear test. Nuclear power stations, nuclear-reprocessing
plants, and fusion facilities are observed as further occurrence sources. Then, to appraise
the influence of nuclear facilities and long-distance transport from the continent where the
tritium level is relatively high, it is necessary to investigate background levels of tritium. In
the future, in the fusion reactor which becomes an occurrence source. It is important to
control the release of tritium into the environment from these facilities. Thus, a local
radioactive impact may be observed in the vicinity of nuclear facilities, where the tritium
activity concentration might be over the natural level. The monthly precipitation samples
were collected at the rooftop of the 16th building (altitude is 31m) of Osaka Sangyo
University from January 2020 to December 2023. pH (B-211, Horiba, Kyoto, Japan) and
electrical conductivity (EC) (E-771, Horiba) were measured. Tritium enrichment apparatus
by electrolysis using solid polymer electrolytic film has been applied to this research. 500
mL of the sample were purified until electrical conductivity was less than 30 uS cm-1.
During electrolytic enrichment 500 mL water samples were enriched until 10 mL of final
volume. Electrolysis was carried out for 2 days with an electrolytic current of 30 A. For tritium
measurement, the final volume of enriched water samples was mixed homogenously with
10 mL of liquid scintillation cocktail (Ultima Gold LLT; PerkinElmer) in a 20 mL polyethylene
scintillation vial. The tritium measurements were performed by using a low background
liquid scintillation counter (Hitachi AccuFLEX LSC-LB7). The cocktails were kept cold and
dark at a low temperature (10 o C) for 5 days and purge the radon gas in the measurement
chamber with Ultra-pure nitrogen gas (15mL/min) to avoid strange scintillation caused by
chemiluminescence and photoluminescence. Each sample was measured for 100 minutes,
10 repeated, and 3 cycles which in a total measurement time of 3,000 minutes. Monthly

precipitation amount ranged from 17 to 415 mm and was high in summer and low in winter.



Annual precipitation amounts in 2020, 2021, 2022, and 2023 were 1526, 2019, 1247, and
1600 mm, with the arithmetic mean value of 1598 mm. The pH data ranged from 5.0 to 6.5,
and about 67% of the samples were in the range of acid rain with the pH < 6.0. The EC
ranged from 3 to 33 uS cm-1. There was no clear seasonal trend for either pH or EC. The
tritium concentration in the monthly precipitation ranged from 0.22 to 0.51 Bqg L-1 and was
high in spring and low in summer. Annual tritium concentrations (arithmetic mean standard
deviation) in 2020, 2021, 2022, and 2023 were 0.35 = 0.10, 0.34 + 0.07, 0.32 = 0.07, and
0.34 = 0.15 Bq L-1.
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Monitoring of tritium concentrations in tap water and rainwater collected in Thailand.
https://doi.org/10.1093/rpd/ncae159
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The behavior of cosmogenic 7Be, 22Na, and 210Pb in the surface
air over Osaka, Japan, and the exploration of aerosol size
distributions with their major chemical compositions associated
with 7Be and 210Pb.
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Air pollution issue is a significant global issue. 7Be and 210Pb are the radionuclides
serve as tracers for understanding aerosol behavior. The activity ratio of 7Be to 22Na is
used as tracer of stratosphere-troposphere vertical exchange in global aerosol
radionuclide monitoring networks. This study aims to understand the behavior of 7Be,
22Na, and 210Pb, as well as chemical composition attached by 7Be and 210Pb,
throughout the year in Osaka, Japan. It also aims to prevent the air pollution from the
particulate matter in the aerosols. [Method] Aerosol samples were collected using a
high-volume air sampler (HV-1000R, Sibata) and a low-pressure cascade impactor (LP-
20, Tokyo Dylec Corp.) that classifies aerosols into 12 sizes (0.06-13 um). Monthly
rainwater deposition samples were collected using a 0.18 m? open bucket (total
deposition) and a 0.07 m? dust fall sampler (wet deposition), then filtered, evaporated
on Advantec No. 1 filters (300 mm), and stored in U8 containers. Sampling was
conducted on the rooftop of Building No.16, Osaka Sangyo University (34.71° N,
135.64° E). Activity concentrations of "Be, 2!°Pb, and ?Na were measured using an
HPGe detector (GX2018, Canberra). Water-soluble ions (S0427, NOs~, Cl") in aerosols
were analyzed by ion chromatography (DIONEX ICS-1100). [Result] The activity
concentration of 7Be peaks in spring and autumn at Hirosaki and Osaka. In contrast,
the activity concentration of 210Pb peaks in spring and autumn in Osaka, whereas in
Hirosaki, it peaks in autumn and winter. The activity concentration of 22Na in Osaka
ranges from 0.01 to 2.34 1 Bg/m3, while in Athens, it ranges from 1.03 to 2.72 1 Bg/m3.
Unlike in Osaka, the data from Athen were not discontinuous due to lower detection
limit. The total deposition rate of 22Na in Osaka shows the highest concentration in
spring and autumn. However, in August, the total deposition rate of 22Na was
undetectable because the values were lower than detection limit. In Fukui, the
deposition rate of 22Na exhibits larger peaks in winter and lower values in summer.
Throughout the year, the relationship between the size distribution of 7Be and 210Pb-

carrying aerosols and major chemical composition of aerosols suggested that SO42 —
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is a potential medium for 7Be and 210Pb. The 7Be/210Pb ratio serves as an indicator
of air mass origins, including stratospheric intrusions, upper tropospheric influences,
and boundary layer air masses. The 7Be/210Pb ratio in Finland is higher than in Osaka.
In Finland, the 7Be/210Pb ratio increases with aerosol particle diameter due to
enhanced 7Be input from the stratosphere, where 7Be attaches to growing fine aerosols,
while 210Pb is more abundant in smaller particles. In Osaka, the ratio increases in fine
particles but decreases for particles larger than 2 um due to local 210Pb emissions and
resuspension of coarse aerosols, including radon emissions from the land surface.
7Be/210Pb ratio peaks at different particle sizes in Osaka (< 1 um) and Finland (> 1
um) due to air mass origin, seasonal variations, meteorological conditions. [References]
[1] Kheamsiri, K., Modibo, O. B., Hadi, B. S. W., Kuwata, H., Yamada, R., Kranrod, C., and
Akata, N. Atmospheric concentrations of ‘Be and ?'°Pb in weekly aerosols at Hirosaki,
a heavy snowfall area in Japan. Radiation Protection Dosimetry. 200, 1782-1786 (2024).
[2] Tokuyama, H. and lIgarashi, S. Seasonal Variation in the Environmental Background
Level of Cosmic-Ray-Produced 22Na at Fukui City, Japan. Journal of Environmenta
Radioactivity. 38, 147-161 (1998). [3] Savva, M. ., Karangelos, D. J., & Anagnostakis, M.
J. Determination of "Be and ?’Na activity in air and rainwater samples by gamma-ray
spectrometry. Applied Radiation and Isotopes. 134, 466-469 (2018). [4] Paatero, J.,
loannidou, A., Ikonen, J. and Lehto, J. Aerosol particle size distribution of atmospheric
lead-210 in northern Finland. J. Environ. Radioact. 172, 10-14 (2017).
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Distribution of radioactive materials in freshwater and transport
dynamic from land to the coastal ocean
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1.Introduction
The radionuclide 137Cs, a byproduct of nuclear accidents, is commonly found in topsoil
and frequently detected in groundwater (Bugai et al., 2022). This nuclear fallout can
disperse due to atmospheric currents, leading to environmental contamination far from
the original explosion site. Research has demonstrated that 137Cs were detected in
groundwater decades after nuclear accidents (Onda et al., 2020). Following the
Fukushima Daiichi Nuclear Power Plant (FDNPP) accident, groundwater contamination
by radionuclides was anticipated, leading to numerous studies to assess their vertical
migration within the soil profile. It has been observed that 137Cs exhibit high sorption
to geological materials and low mobility in the subsurface environment, resulting in their
tendency to remain relatively stationary rather than migrating continuously into
groundwater. This situation highlights the urgent need to monitor 137Cs levels in
groundwater and to and to clarify to clarify the mechanisms involved in its occurrence
into groundwater.
2.Methods
2.1.Study area
The Kurobe River Alluvial Fan (KRAF), located 60 km west of the FDNPP in Toyama
Prefecture along the Sea of Japan, was chosen to monitor environmental radioactivity
and investigate the mechanisms by which 137Cs from global nuclear fallout reaches
groundwater. The KRAF was selected due to: (1) its abundance and multi-aquifer of
groundwater resources; and (2) its short distance and steep terrain from the
mountainous area (~3000 m altitude) to the coastal area. These characteristics
facilitate a rapid response to environmental changes and global warming, making
KRAF an ideal site for evaluating the dynamics of water transportation and the
movement of dissolved solutes such as 137Cs.
2.2. Field Sampling and Analysis:
Sample Collection: In February 2024, groundwater and surface water samples from
20 points across the KRAF aquifer were collected.

Field Measurements: In-situ parameters, including water temperature, pH, oxidation-
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reduction potential (ORP), and electrical conductivity (EC) were measured at each
sampling point.
2.3. Laboratory Analysis:
Bicarbonate was measured in an unfiltered sample (within 6 h following the sampling)
by titration with HCIl. Major ions were measured by IC and ICP-OES. Water-stable
isotopes (0 2H-H20 and 6 180-H20) were analysed using a Picarro L2130-1 analyser.
137Cs were measured on 20L of sample using KNiFC-PAN resin in a well-type HPGe
detector as described by HegedUs et al. (2020).
2.4. Ongoing analysis
137Cs, 143Nd/ 144Nd, and 87Sr/ 86Sr analyses are ongoing to fully address the
hydrogeological processes and clarify the mechanisms of 137Cs in groundwater.
3.Preliminary results
As of now, six samples have been analysed, and none have detected 137Cs. The
minimum detectable activity concentration (MDC) ranged from 0.15 to 0.62 mBaqg/L,
depending on the counting time, which varied between 1 and 9 days. In comparison, the
concentration of 137Cs in Japanese river water is approximately 1 mBqg/L, which is
higher than the levels found in our samples. This suggests that 137Cs have been
removed from the water through interactions with mineral particles in the soil.
4 Future work
The research will continue 137Cs in the remaining samples, as well as measurements
of 143Nd/ 144Nd, and 87Sr/ 86Sr concentrations in surface and groundwater. The
anticipated outcomes aim to clarify the hydrogeological processes and the mechanisms
by which 137Cs interact with groundwater.
References
Bugai, D., Kireev, S., Hoque, M.A., Kubko, Y., Smith, J., 2022. Natural attenuation

processes control groundwater contamination in the Chernobyl exclusion zone: evidenc
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SO FEEREEEMEIC > TRELZEROBEMT Y TEROBEEZ /-0 L1
Z e ptEEE T3 (Masuda et al., 2024, Mulia et al.,2024), £7=. HWEH D H ZEDHEL
PREKBOBUKEVIMTH TN OFELEX LN TH Y| FEBICRVEBERE CHEBEYH
EBED ORBEAEEINT-Z VR INDG, BILBEETIE. BREEEKFFA—IC
LBBRICE > T, BEHOMT Y ORPFAREEINTLEAH (Minamietal.,2024), KR
A—Y TOBRRITRBHICRESINTE Y, AEORBHICH T2 BEOE/IETHDICHSD
ICENTULARL, ZIT, #IINYEEICHE-ST, BELEBRIICERS WIHEBEYORIR L
ZD@EREEENICTHEYT 2720, MERICHATZFAOHAZNRIC, WEAEZEREL /-,
kL, HEBEEZARD OIS, X IR CT XF v v EHEMRATHhh, HEYREZES
MCT 27012, TRk, BH¥KEk. CN 8EENREI N, I oIC, RKEHEBEY DR
FRRED/ZD, 210Pb,137Cs DRENEHE I NIz, REEWLA X FEEY (~15cm) (£
BEBE BT CIRINE N, 2R A EAEAAL & Z NIk B LA ORES T &R
L. BEROHEEZ RE L TW e, 2022 FORMEDFAR TIFERINTLRLWZ e, &
EOMERICERE LD THDAEMEN S, 210Pbex & 137Cs SEE DIMBENHH S I1F.
K—ESA FTEHERREHEBED EOMIC, BREOX v v 7EANHER IN, INIIREHRE
ICEBEWHEBYMOBERICEEL TWBEEEI LN, 613C & TN/TOC ICEWZEAE
TICEVEREIN-REL2BEYREOTEEIL, 4—EXA MERADOSVERREEY
GOBU L) DT EZERLTH Y, REHEEYD. BLREBRAZEEL T LU REAOBES
NHOEBIRINIZZ ENEZR NI, MA T, E—EXA MO TEDOITHRMEMZ BT L 7-FE R,
SEED Cr B L Ni (BAME 195 ppm. 134 ppm) A EERE N7z, Cr, Nild. 28I LA
ORGINIBEEMERTH D ZLPBESLNITR->TH Y (Ohtaetal, 2004), ZNHDIT
ROBRENR ONBEHEN T XY RETH 2 AIREARE I N, ULEDOERIZ, S[E
DHEIAE D FRCBREREOERBERICEMT 2EELME L4 2,
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Development of effective countermeasures for radon exposure:
dynamics assessment and parameter investigation of Asian
dwelling factors and human lifestyle

%k E  Hasan Md Mahamudul
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As of the development of effective countermeasures for the radiological exposure of radon
and thoron inhalation, this project focused on the environmental dynamics and systematic
parameter investigation in Bangladeshi dwellings, as one of the case studies of the Asian
environment. Based on the natural radiation-induced cancer risk and high radiation
background area situations in Bangladesh, we performed systematic radon (Rn-222, Rn),
thoron (Rn-220, Tn), and natural radiation (gamma radiation) research in 300 Bangladeshi
dwellings. Through several environmental surveys from 2019, we aimed to ascertain the
preliminary countrywide Rn and Tn exposures pertaining to the Bangladeshi population's
internal and external dose calculations. RADUET, a solid-state type nuclear track detector,
was used to assess annual Rn and Tn concentrations. In addition, we collected all of the
previous long-term Bangladeshi Rn data published by previous peer-reviewed papers for
combining with our measured data pertaining to formulating countrywide Rn mapping.
Alternatively, Tn study is the first in Bangladesh to formulate the country’s baseline research.
In the case of background radiation, we employed glass badge-based RPL dosimeter along
with RADUET. Apart from the external dose calculation, we applied gamma radiation
estimation as one of the tools to understand additionally the Rn and Tn’s potentialities for
natural radiation exposures in Bangladesh. As of the results, we prepared a novel Rn
mapping for Bangladeshl identified the northern regions and mud-type dwellings with
elevated levels of Rn exposures along with the potential environmental factors of lower
ventilations and building materials. While combining with our measured Rn levels,
Bangladesh’s weighted average values2 were obtained as 113 Bgm-3; which is higher than
the WHOQO's reference levels. Continuously, mud/soil types dwellings that occupy larger
Bangladeshi inhabitants; in our research, exhibited higher level of Rn exposures. As the first
Tn study in Bangladesh, we estimated the range as 7-1686 Bgqm-3 expressing the mud/soil
dwellings with the highest potentials along with indoor distant-based spatial distributions
of Tn gas in Bangladeshi dwellings. Using the ICRP recommended methodology, the highest
Rn and Tn population-based annual effective internal dose is 2 mSvy-1 for Rn and 5 mSvy-

1 respectively for Tn for Bangladeshi soil based indoors. Alternatively, the external dose



obtained from long-term gamma radiation estimation is around 1.5mSvy-1. While using our
gamma radiation estimation/NORM source identification in understanding the potential
source evaluation, we identified that Bangladesh has potential thorium problem and thus Tn
sources in the natural environment of soil/sand which transmit through various rivers.
Furthermore, building materials contained elevated level of Rn and Tn sources which
formulated elevated gamma radiation. Finally, while conducting model room experiments
with continuous Rn, Tn estimation, the Bangladeshi population’s indoor human activities are
obtained significant influential parameters affecting the spatial distributions for Rn, Tn and

their dose calculation parameters.
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BABSMEH ZDZ K> (Rn-222) &% OFHIZEIE—BRAROBEHFRIE < DR E R

ZRTH D, MEDT7 FVEEDHE=—X0EFE Y O—H, BRNTIE—RIZE4Lm &
LIERED FL—HEV T A HRRAVERFINTELT, BN TAEMBOEL X %BRT 2
FIRETH 2, BUMRFEAREAN EERMBEHI (T, EHRP) Tld, —XRIE
HEBELTIFNVREEDORWAMEN AL ZEMLMIETEHE (Multi-Electrode
Proportional Counter: MEPC) %#BI& L. 7 RV OKREY R T LD %#BIEL TW5,
AR TIE. BIFE L 72 MEPC O#@XHRIE DRI % sART K 24 13 < EEMETHFRAT (X
T, IREM) HETET 2 7 F VIELK BB TIT o 7o ERHI ThOFHH X TOREFIGEEN
HHBRAERFE (1-409601, KEBIHA M) 1F. BENVEMAEL OLEMNIAE
NARETHHENPFTE %, AFEIF LEOBRAEREFEZA L. MEPC TBR AT
HERELE-BAOKREEHRE. EvFHILAS I 2L —> 3> PHITS(Sato et al., 2018)
KO IREM TORIERRD Ot E LICREER & & LB L 7-c MEPC @ 5 K > DF#EBHE
&, i3 (Furukawa et al., 2023) (&Y. BN CFREZFENBERICHE L T
W3 EIRE L7356 1.9[s"-1Bagh-1] &R onTHY | AR THEEHEIL 1.9[s"-1
Bar-1]%#A L 7=,
EYT7TAHALAYI a2l — 3> PHITS(Sato et al, 2018) & U IREM TORIFEFERD H.
BRABHEORIEEHA 1.24x1016[Bg m*-3 Ar-1] &k b Nf-, —H MEPC TRKIE
L7 Ea OREERMIIFIITHELZ 7x1015[Bgm -3 AN-1RBE L ¥ DIFETH o7z,
512, MEPC TRIEL7-{EIZIED D2 EAKRE L MEPC TLEWRMEIERZE 5701
ERGTRETILELNHDEN TR INT ., SBRITAEFHZRET 2L DT,
MEPC D@L BIE L v P ZBRoMIC L, SHHINERZRAETHENH 5 Rlselt Z# HREFIC
AN, EHhHBT—20EEZBET,
Reference
Sato, T., Iwamoto, V., Hashimoto, S., Ogawa, T., Furuta, T., Abe, S., Kai, T., Tsai, P-E.,
Matsuda, N., lwase, H., Shigyo, N., Sihver, L., Niita, K. 2018. Features of Particle and
Heavy lon transport code system (PHITS) version 3.02. J. Nucl. Sci. Technol. 55, 684—
690.
Furukawa, R., Janik, M., Kodaira, S., Manabe, S., Matsumoto, T., Shimodan, C., Sato, Y.,
Harano, H. 2023. Standardization of Rn-222 concentration using the multi-electrode
proportional counter. Appl. Radiat. Isot. DOI: 10.1016/j.apradiso. 111076
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BEB—FRFHREMELIC & > TREEAKE S N/BEEE > 7 Al%, SAJIKFR O RRE
MFICRAEL, fiFRBE L TIRANEIINTE, A TOESY ERICE > T—HIERE
RN BT LANEAN IS N T EEnTWD (Kakehietal, 2016), —7A TiRIOE,
DETFURE IR T OERERAY S0, TO—hfzRE X5 (Ayala et al., 2008) 7=,
—EORFREL S T LIIHERICE EEFHZEBHMHON TS (Kuboetal,2018). Zd
RN LDEY 7 LAOABIFHAKEICE oA WkENREY 7 LAoEERE DY 5
% (Otosaka et al., 2020). BB IFBE( I NABEEREZBL T, AOBTOEESRE
ROIWHERBICEDL S ICHRETINALNICTE I L2aHERBRELTVD, BFE
ORIGEEICL Y, BMBNTFOREBRIINFHHOEE (HWE - WFH) ZBL T
IC & DK RYBEERENZRDSED MDD o7, TOEIITHFO5RERR
T T RIVRTTIEE WL DD DIRT A=W EEERITT. FIOARSICH-NRIED
DEBENILEBNTFOREBRKREZZTALIE D 2 ENEITHE (FICEARNKERER) ICX
VIRESNTLED, TOEENLRZEMIIHEYEATLAEL,
ZITHREEE, EEFTICEBLIZATFET L ZBVTAITKERBROEREEZTTS
LT, BEBERNRTA-RZOENMREMEOTEETMA R ATz, FBIEERICITEI PR
RITDRET 25tBEHZAL, ENERICET 283 m% JAEA LiTo7.. ERNERE R
T 57-0DHEEET ILIZIE Lagrangian cloud E7 /L (Riechelmann et al., 2012; Nishino
and Yoshikawa, 2024) %Z3##A L 7=, HEBIRE L GEE L 727k EEER (T Ou et al. (2016)
F LU Edzwaldetal. (1974)ThH 5. T nld & HICTHEM kaolinite (BB LW OERE
FE) BB EZRAWKEERTHY, BIEISFKPOLEICH ) BRERSR T, BEIT—
BT TEHINTAEBRNTORERREWRICLIZEDOTH Y, &HICERERTENEH
THHRATRIADES BT L7, BIEIFMAREDHEBEREREZITV, BREHKT S
ZETHHIENICHIST RERELZHTE L. BEITFIOREERZ DD VL BITIAR
ERICEDE, HITMRICK Y BMEINTRBREBEERAEHE L, 2 DDHEBDOHE
Rafgadszeilckl, ZURESD Oppt) HoEiES (~18ppt) AT TDIES —
REFEROMNCEARZET-. HE S N/IBERIIEITHARICE D EENLGRE & —ET 25
HERLT-.
SEEDORRE L TELNIED - BREMKERIL, Lagrangian cloud ET LIRS T,
EDDORFETLERBVSHAICORERFOER L LDZHDTHD, LT, 5
EOoRREE L TESNI-BREBEEORTETILICHAAATHWS Z & T, AFREBTO
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KR THADPRVBEOOIZ, FEHREEVEORRICBITIERRE MY F7 L OFEFHH,
BLUOZOREEDHAFKETH %,

BREVE L IIFEHICFET 2RNOEE T, AXFNERERA HKEK - AU TLEEE
BOYED 5 EZEULOBEENTEINDE DD, REZDERFRIZBASHITH > TULAEL,
ZOBEYEDOEEREZRLMNICT 2-DICHKLAHPIYEATHWEIONEZEEREWVWSF
ET, 86 Mol LizFt/ vAHRERAWEBHSEZAZ YT - 77 Yy VR
ICHREL. BEVELBEOYENFRT 2BROBALERL VWS, BEYWELFt
JVRFOBERIIBHTHD e, BERRICL > THEEVEZRAT 57-0I1C1FE
SERFERIBEFEDEOFEZ YR T 2 Z LR ARER D,

FUF T LIIKRECKEIDREDETRIEXE/ VITBEITAATLEY 2B, FELAE
SEERBEO—DEBR->TWE, LELEDLFE/ VY HROFEENIEHICH AL (10725
mol/mol MZNLUT)Z &h b, M FITLRFORZBEENISHTET 52 & IZRE L 4
S>TWb, ZD/=H, AFRTIE 1. BEFDO b Y F 7 L/KELOAE, 2.5/ FD
KE/FL/ VHEOREE WS 2 BE BT Z & CREMNICKRHESZOX/ v HICEEN
5M)F7LORMEZBERRLTET,

REEIE, FELTHFE/ VRICEENIHEKKROAEEORFKICERYEATL, BE

HADNDKEDHERIRWICEBESEEIEDTEDNRTY Y LMOBREEZRAWNS Z &
THEHRAPOKEAZEZR) H L, BBHRDTEEBICL > TR E2iTo7, BENAE
1ZiZ 10ppt (10M-1DRBEDAH —KX—TORETH DA, FITHREBEIHELTTILITVHR
EKRENRBEENFv ) TL—> a3 v ARERAVWRIERITUL., 10ppb (107-8) DEE
KEHRATREZHERT DI EICH LI, £ HLZEEETOREICEIS, EED
ZELNOERERE L TOMEBOELN /A APEBLERDOREREUNERER L
MBI EHERELDI, SHRISAMBEOREZED LTI LITEVEETORE, £/-&
REICIIBRHESRICE T M FUVLEICH L THIBZMT TV ZEZBIEY, £DRIC
X, EEEEFTICOMBICEDIRRTHEZAR) TOEERYA FBIF2REFOLNYFY
L/KERELLOBEEZBWL 3,
F-H 5 —D20RYEAD, REFICAXVOETEET D NI FIVLOBMETH D, BE
FEFEFTIToREFO M) FULBAE TIIAKREDFCKDFORTEEST S MY F
TLADBEET>Tce TNHICIHATAEZVICEL TCOBREEIT) 7, AIRED X &~
HZAR I EEDRWAEERICOWTCEREEREL /-,
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