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FRARERIR C D U PR E B8 o BUIRIEHE - Fk Tillic i3, WE S8 2 5583 2 IR D —>
ThHLKIEROFH - FHIRERETH 5, Z O@EBUCIE, BUH - FE A\ L 7= BRI
A WPZEMRNICHRTR L 72355 TRk 4 7o et icont LB & fE3 < % 2 KIEBR € 7 v ic X 2 5
BREETH D, L LIERDET VTl KITBREE DO RFZER 948 DR FFHAEEE L YT A —
KRR 5 72 7 VB O 72 D EER O Fss R~ 2 02t % )KL L 725l 23T 2 € 2 7%
20720 X TCRIFFETIL, 28T A — 2B EIT DT Z OGFTOFISEE %2 AJICKIEER %
MBI RE T VA2 FFE L, EH~ D@ - #REE & BUEFEERIC X Y JsFHE & 2 0 ZE (kK
fEBR I ST 3B o SR B & L 72,

FI¥ET v DRIZ 2N E T ERAN %58 L HEEE 03 5% L 7= il o /KGR € 7
v BLock Aggregation of Darcy’s law Elements model (BLADE) Td %, AREEIF T T
BLADE oy ifignmftic iy #lA 72, Bkl (1) H#E» oG ~0REIRET
VD, TERREIFITH o TH ZDFEKIEICIE L THE~DREEL 5 ET V~DZEH,
(2) BUEFHRTHEOUR %1774 572, % LT BLADE %7 — % © & % |1 ARFR I (e
ZINBERFRGTIH, 49 ha) 1B L, BUE S 172K T — X 2 FACKEE L 72655, Y7 A
— ZRRT 5 T L PRI DK BRI O R 22 A 2 g IC i3 2 2 L IcB L. &
TOVRRAT & G O BEED A B L 2130, FHEEEZ 1.7 5135 C LTI L 7z,

X b, R IAZPURINICR 9 BLADE OFEZ2iE2 L, a2 EET 256 EE
LiawgGdozhzhnich Lera 7EEE Yy T v adk (1000 v 7)) b~ A4 e
ZITH 2T, MHMOBBMEC N7 A =2 HES L VZN 0 OANHEFEEICH LESDF
JEDSE D KD T B L i~ Tz, KIMRTUSICER L 72451, a2 BRI 2560775
MHOBHBERERE L, HEZSEOFETAI A -2 OHERBIMICENEETNDE & W
RN &

¥ 72, BLADE %M LK » RN T — % % o CENT 24T 5 T € O Wi AR R IR L
T, BT VEAICLE R LEESMORE O -0 BB E ANRBRE FEH L., TERD T — X HL
BEEZ T

4#. BLADE © X 5 72 2 SR & B~ DE - BUERHR 2D . FRMEREE T DIKIE
BROGEM 7 FFEL - Tl & ARG D Rtk A3 KIEER 1< S T B o 5l - Tl & 2 D FiE D
AEE=ican

N}

. L

Y-4



Y-22-02
JRT I FEERTEA CHREX L 73R 908t D hEaE Bt

K% K% B
ZAWTEE RO A%
H[ERFFEE © Martshini Martin

1 AR

FERONFHIE 73 2 1T Sr-90 13k d HERKED 1 DICiiE DT b b, Sr-90
DM DO FE W Y-90 D I AvF v ic k3 B R TH 25, Zofitkontrito
A IR R R LM L e Cch 5, A TN FE TIC, ¥ 4 — YV RFDONIIEEE
Bt (AMS) #EEZIER L <. 5 bt (1-2 H) CEREGAEH @ Sr-90 % &k
KA CTE 52 L% LT, ZOHEEAITFE (AMS %) © Sr-90 ofHRRIz< 0.1
mBq (B #BEHED 1/30) TH 2 L h b, XA nHEEHE T Sr-90 DE R ATHET
BHbo REIZ, L RO AMS IESBEICTRETH 5 2 L R T 720, HIERHEL
B S E SRt /) 7' v 77 Z 2 (SATREPS) ORENKGFITH L. Fx v/ 7
A VTN FEEFT O S EHKPAG I CEIL L 72 W 53 % ok o Sr-90 % AMS 5T
IR L 72,

KERELD Sr-88 D IRJE 13 ICP-MS D225 (1.3-2.3) X 10" 8atoms/L &3k 572,
IC, TDSr-88IRE L, v 7 T4 FKEAEREWGEHT (UHMD 28 B ffitik ¢k 7z Sr-
90 J2fE (Bg/L) 26, /KiAEl®d Sr-90/Sr-88 JFv%tkt13(0.6-1.7) X 10"-9 atoms/atoms &
KFEor, TORTEILD» L, AMS T Sr-90/ Sr-88 ##& X < HIFE AJAEZ Sr-90/ Sr-88 Ji
TH 107-13 (RHIBRSL Sr-90/ Sr-88 < 1x 10714 X b+ icEwR L, Fahn
5 HIERFEIL<5%) 1CF 5720, WHUKEHGOGFRE X 500 L, Sr fHAORINE X 1
mg & RE L 72,500 u L oKEHC & N2 Zr-90 D& 13 ICP-MS ofE# A 5 (3.2-10.0)
X100 atoms TH o7z, T 6D Zr-90 EHEIE. AMS THIfA[HEZ Zr-90 o & 10711
atoms (X —7" v b)) EFERED L IE 1A 0D T, B4 4 v ZZHliigIc X 2 Zr frE
BAETHS LWL, TbDT b, RIFFETIE AMS EICEH T 2 {LEUBE R * —
LD 73 BRI U 72, BT, & OLEMBRR ¥ — LT L 72 500 u L DA 7K
Bl Sr-90 AMS I L 7=,

2. G

Honda, M., Martschini, M., Marchhart, O., Priller, A., Steier, P., Golser, R., Sato, T. K.,
Tsukada, K., Sakaguchi, A. (2022). Novel 90 Sr analysis of environmental samples by Ion-
Laser InterAction Mass Spectrometry. Analytical Methods, 14(28), 2732-2738.
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Assessment of the current groundwater contamination levels in Ningyo-toge site, Japan.

K4 : Maamoun Ibrahim
ZAWTEE Ll S8k
H[EpFges - | o

L R

Ningyo-toge mine, located in Kamisaibara Town, Okayama Prefecture, was used for uranium
mining, milling and refining for around 18-20 years, until it was closed in 1982. Since when,
the Ningyo-toge mine area was disclosed as high radiation area, originated from the mining
residues that were discarded and left as they were after closing the mine. Currently, the
Ningyo-toge site is planned for cleanup and the prevention of any future environmental
contamination. Nevertheless, elevated uranium (U) and arsenic (As) concentrations have
been detected in water and sediment samples in the area. Therefore, the aim of this research
was conducting an up-to-date monitoring of trace (U and As) and major (Fe and Mn)
elements levels in water, sediment, and plant samples from the site. Groundwater samples
were collected from 3 drain wells (GW1, GW2, and GW3). Water and sediment samples were
collected from 6 locations along the mill tailings pond (MTW1 - MTW6 & MTS1 - MTS6).
Plant (phragmites australis) samples were collected from the mill tailings pond. Trace
elements (U and As) were quantified using inductively coupled plasma mass spectroscopy
(ICP-MS), while major elements (Fe and Mn) were quantified using inductively coupled
plasma optical emission spectroscopy (ICP-OES), and the results of five replications were
averaged. Results indicated that the highest U and As concentrations were detected in the
closest sample to the upstream of the mill tailings pond (MTW1), while significantly
decreased towards the downstream side of the pond (Fe and Mn concentrations followed
almost the same trend). High U and As concentrations were accumulated in the mill tailings
pond sediments (up to 107.1 ppm-U, and 217.0 ppm-As). While Fe and Mn showed uniform
distribution within the pond sediments with average concentrations of 4124.7 ppm-Fe, and
568.2 ppm-Mn. The highest U (8.3 ppm) and As (18.1 ppm) levels in phragmites australis
tissues were detected in nodal roots, owing to the lipophilic nature of roots that induces metals
accumulation. Also, Fe and Mn accumulation was mainly concentrated in nodal roots and
rhizomes (2 orders-of-magnitude higher for Fe), causing brownish iron oxides color. XRD
patterns of sediment samples showed major peaks associated to gypsum (CaSO4-2H20) and
some peaks related to ferrihydrite (Fe(OH)3) and magnetite (Fe304), owing to iron
precipitation at neutral pH. Batch experiments were conducted to reduce U and As

concentration in the collected water samples (MTW1) using different bimetallic zero-valent
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iron nanoparticles (Ni/Fe0, Pd/Fe0, and Zr/Fe0), where they all achieved almost full removal
of both U and As. Future research work may focus on investigating higher initial 238U and

As concentrations and different reaction conditions.

2.

1. Improved immobilization of Re(VII) from aqueous solutions via bimetallic Ni/Fe0
nanoparticles: implications towards Tc(VII) removal (Accepted with Revision).

Ibrahim Maamoun, Kohei Tokunaga, Terumi Dohi, Futoshi Kanno, Omar Falyouna, Osama
Eljamal, and Kazuya Tanaka.

Frontiers in Nuclear Engineering (Manuscript ID: 1142823)

2. Perrhenate (ReO4-) removal from aqueous solutions by mono-, bi-, and tri-metallic iron
nanoparticles: A comparative study

Ibrahim Maamoun, Kohei Tokunaga, Omar Falyouna, Osama Eljamal, Kazuya Tanaka

Conference abstract, Migration 2023, 24-29 September 2023, Nantes, France.
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Y-22-04
HETTKFRHRIC 31 5 ks ORTFRERBEHE L o v A RE OZLER O
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1 AR

BRI O & 2 U o B TR O R, KEIR OBkt & &5 5
THETH 2. HT/KTDOBEFRE Cs-137 IRE IHK D DD, HT/KFRHIFHICHRK Y & —5%
LT A itk oT, V=45 Cs-137 AL, HHUKICAET I NS & 28T
fighTwsd, o bhb, HTKOHIZER: - IEICATFRE Cs-137 oBfTICB D
2 TW3EEZLNE. L Lans, RBEFUOELZ T - I E T, #i TR
LIRAERE Cs-137 IR DO BIRIC O W TR Z & o THICH L 2 I I TR,
L7223 C, KEfFFE o Hild, #i Tk o fiisz R L, # FokiHiic X 2 itk hisfr g Cs-
137 RE~DOFEZHOLPICT H L TH L. REEIL, BEHMEZ F v (Rn-222) % FL—
F—L LTHWS LT, HRERIRIC ST 2 KT %2 ZRICFHES 2 2 L 2 HIY
&L CHEMBREZENM L 72, W5 RERIT O MG 2 T 7En R & LT, EEHTK, A
AR, WK, ERUKEZBRIL, BEHEZ v, B3R - KRLERMMARL, FEEEA
FAF VIEERZ ST 2L TUTOZ L BHL 2L R0,

Rn-222 ¥#EPE1%, AT /K (68.6-70.4 Bq/L), &g Tk (26.9-44.4 Bq/L), #H/K
(8.3-15.7 Bq/L), ##ifi/k (0.0-1.6 Bq/L) DIEICE &, HF 2 5 IR IC ) T CTOBEEICIE
U7z Rn-222 JREED D A S L7z, RHAING D O RIEE~RB 3 2 Hi T K & RIS o FiH
AR DOH T K Z S 2 &, B DA Rn-222 SR 13 <, mEfi T /RKicsnwCcrnE
IIBEE TH o 7o, K - BEHUKH O Rn-222 R X T K & W L CH S 2 ic K o 72 b D
D, KOFEIHE 2 2 HICEH T 2K TIE Rn-222 B EF L7 2o &, Rn-222
DEOCHIFKSEZR~TRE L TW 3 2 2R LTwE EEZ N5, [IHREFRBICE T
1Z, /INEBER D B IKIEBR R ST T T Y, HiZoK & H R /K D K8 e R4 He 13 81
T2 %0z, MFKOHRHEZMET 2 e DBEEL o7, L2 L&D S, HFKT
BEFICEWV Rn-222 2 FL—F—¢ LTHW3 Z T, FifEe I BoLthicsnTd,
T KDOFRHFHIEFIRETH 2 L WA B &F 2 bz, SiklL, H F/KEH & AFFRE Cs-137
REL OBRZEITL T TETH S,

2. WX
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1

S AP HIRROREEL v Y £ ORESH I RIS T B0 E R

KA Hl 5K
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HFEEE - A HE

1 AR

I IRE, BEThoEERYa e 7 YEIRIOTERKIC X Y HIEYEEE AT 5, 20 3 3
RXDERRULEE L Lol X id, HIEF OIS Cs DEED R I E L 5 2 5 " HetE0
Hb, L., BERFEFEKLIC I I X LEFOREHE Cs B I 5 2 2 E 0 &
7= e v, RS 10 SEFE L, BRESTF CERIRER M 2 00 B 5 HHERE D itk Cs
ORWINEIEL THIT 5 5 2 ©, DIEREEZHEILL, TEMEE2 WL T 5 1 I XoE xR
42z LI3EETH 3,

2022 fEFEIX, RITAEE ICRESE L 22 UE Cs o BSRE AR 2 Al L 4 2 KRR 2R L.
IIXORMBEBZAREL Lz, 2022 4 9 HICREH RIS & ALy 40km IS hriE 3 5
WIRINER T L T2 IIMAT, 7 F I IXAROEREHED I I X% B ETREL 72, it
AT, T I XA L TN DR TEILTEBIMR D RIE T3 % v 2 2 WU E Cs
RS L OIEHR L U7z, U Cs 588 (B3 2cm) & IEHE S (T 8cm)
HRELZEHRRICRELZIIXE 1RARN, 0,1, 3,7, 14, 28, 35, 49 HEZIHBEHME Cs
DIEN A= 7V A7 T 741X VAL L7z, AEE L LT 1 » A Lo
BIERAICHIN L 72458, 81F 49 BRI Cs o—FARE 2> S TIEICH 4em SHEFE)
T2 DRI NS, COBBEAY AL TEY, 2 I X0 HEAEEYER - e
YUBIER E o 72BN X > TRBEIAAE L2 L 2 RBT 25D TH S, £72, I I XD
VRIS Cs BT 2 Z L BRI N &b I I XOHFHE - BEj L L HITH
BHE Cs R 2 BE)IT2 2 L2 RB I N, HRICERT 2 I I XoP#EREIZ, 3
kg dry/m2 CE¥EE 195 fifk/m2) LI n<Cs Y, EREICE T 2 G Cs o 14
MEBRENICE T2 I IXDHEBIMHTEARAVLILDbDTHEEELbND, $/-. E
RIEHICET 2 I I X0FAMEIT, AEBIHR LY 3 B, HEHEONZE X I I X5
HHMEFFEIN D, Lizpdo T I I XM Cs @ HEEERE R 12 KU 3 28 I RIAmIC
BRI NDAREED D 5 o

Stld. BEREICHIL 2 X0 RN EZHET 2 & & b, I I XX 2 GY o
T EEREIE O WA D Cs DEMBATIEIC G 2 2 EZIHL 2T 2720, THIRIA DAL
£ Cs DIEFETEREC Z DR IC O W T ZED 5,

2. G
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1 AR

i B IR E— D BASHMREE < & 2 I INR X, BREEh Gk, L) ottty v 4 (2
v L 137, AR, 137Cs) IREEAS R 2 @5 AN (LUT, AN & L TEne
fEmicd 5, 72, AAF Lateolabrax japonicus @ 137Cs i IZ B MOIEHEE X 0 b IEH
IRV TR H 208, SN X 0 D IIRHCTh T2 i mu P ® 2 ()11E 1.70Bq/kg-
wet, MK 0.98Bg/kg-wet), T DFEDEL ZERICOWTREDMI LIRFTT 5 720
JIH &AM T D 2 X ¥ RO E N DIFBE O RAEY) 2 W RICHE 21T - 72,

2019 £ ~2022 4F 1T D 1T T AN L ARJIH IS B W TR X F JOEPRAEY) 2 8-l L L 137Cs
TERE DHE R KR » ERLERGAL (613C KU §15N) OO %{To72, AXFIC
DWWk, 2R, kR, REZHE L. BN OB 1T o7,

AR ¥ OBHNEY O BB, SN CIEEIER81% (Db A X 7F 472 36%, ~4 7
v 16%. Z OftifadH 29%) . M CIXHBED 76% (5 b7 I8 43%. = v 20%.
Z OFRI 10%. 77 =% 4%) TH Y. FNEHE L IHTIEBENEY OME K E
TRo Tz,

BRRMEYI D 137Cs SR 13, MR CIZ A 2 2 F 4 7 223 0.07~0.08Bg/kg-wet, =4 7 > (%
0.28~0.72Bq/kg-wet TH o> 7=, I TIZA HH T 325 0.62~2.04Bg/kg-wet, T L H(
1.28~1.44Bq/kg-wet T» U, SN X O ) IGHCEWEANIC S > 72,

AXF O § 15N [ZHNEK & AR CRITREE TH o 72 (SR : 13.90%o. #2317 1 13.51%0) .
Bi g \CBERVEY) © 0 16N LI 5 &, SMEET I 4.85%0, AAJIH T I 3.22%051 <« R
R ¥ IFERDRERIEICH o7,

DO A X F D 6 13C 1ZAMEE X 0 & < ONEE:-17.07%0, H2)113/:-15.50%0) . AHE}AE
YreFEECcH b (I IHEEVEY):-15.15%0) . Z DXL DX IXRE Aoz, TIIIAIIH
DAXFD §13C ITIH ORI D §13C DFELZ T TH Y, HDIE S 2 X I
HTOEHECHEEYMOENEZ KL TwibDtabhi,

TS DFERD S NIRRT TIEA X FOEMEREZL Y IED 2 X * @ 137Cs
BERDTIICECETB L LT, EREYO 137Cs IBEOHEL 21 T 5 el AR E
I Nz,

2. FwxX
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HHAKRKE ICH: S TR E IR SRR T NRERTOFRD 5 10 4FLL L3k L 7225, B
SHII IS C B 2 I I8 & R F Cld, R iU tEe > v 240 (BUF. 137Cs) IREEA
K771 100Bg/kg %A B H 3D 5, BEEA S 137Cs BAHAT 2 Z EBERDO—D L #
Zbid s, ZOWBRIFMHI Ty, AT TIE, BEED 5 D 137Cs 237 0KIER O
IR OB IC KITTHEIC O WTIEEB T 3 2o WIHTRATIIL A)IGE GTa, /N &
) RO CERELL 72 © 137Cs BE % HIE L 72, HEREIEURNZIT)IT 4 Hs
W3 MR N 4 ML B0 1 MR R ONRE 1 iAo 58 13 #RIC BT 2021 4 5~
10 A, 12 AR 0r 2022 4% 2 AICERELL 72, @lkBHE. W51 A8 X 0 BIKLE %2 1T > 7= .
137Cs EEDHIE Z 1T\, R 2O HE L2tk 2 A WCizEEH 7= ) @ 137Cs JEJE
TR L 72, HEREW D 137Cs IEE # BB cH L7z & 2 A, )il (20.1~657Bq/kg-dry) .
T (20.3~226Bq/kg-dry) . i (12.2~126Bq/kg-dry) X Ui (1.69~3.00Bq/kg-dry)
W TEDNE K 7 B2 HHIA D A S 7225, EHICE W T E W 137Cs 322 (89.1
~481Bq/kg-dry) BB b7z, F 7o, —EFaE 2 F Vv CRIESHE &2 BIE L. BT %217 -
72 T A, 137Cs IR L o ICHBEIRR B A b N 2 & h b, BEflIcEs 1T 5 137Cs ?;;%ﬁ@
EC IRV ORI ENERNDO—2TH B 2 LARBI N, ST, BREFHR OKE. &
S) 1 X BHEREYI D 137Cs BE~ DB IC O OWTREE T 2 & & b ic, Bk 137Cs o;%f'?
LD E{T v, 137Cs OEIREIC DV THIETT 5,

2. FwxX
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Driver forces identification and danger potential analysis of wildfire in the radioactive

residual area

K4 : HuJun
ZAWEE - AE R
HEWr5EE - M 1]

L R

Large-scale wildfires in Chornobyl Exclusion Zone (CEZ) in 2015 and 2020 led to the release
of great numbers of radionuclides, which pose a direct and broad impact on environmental
and human exposure. Over recent years, the changes in the frequency and extent of wildfires
in CEZ are likely the result of ongoing changes in the area’s wildfire regime influenced by the
regional variations in climate. To carry out the severity analysis, this study calculated
vegetation indices with monthly data smoothing to identify the evident signal for severity.

A field survey was carried out in CEZ to select three typical fire severity areas for severity
assessment several months after the wildfire in 2020. The levels of timber damage, tree
survival, and burnt height were considered to evaluate high, medium, and low fire severity.
Due to the force majeure in 2022, a further field survey was difficult to carry out, which caused
limited field observations for accurate fire severity analysis. For each level, a 10 m X 10 m
burnt forest, which is in accordance with the area of the pixel area in Sentinel-2, was measured,
and the center latitude and longitude were recorded for the detailed analysis. The vegetation
indices (NDVI, EVI, NBR, BAI, NDMI, NIR and SWIR) of the field survey were calculated
using the Sentinel-2 surface reflectance images. The monthly data smoothing of vegetation
indices for one year before and after the wildfire were analyzed and evaluated to find the most
suitable index to reflect the evident signal for three levels of fire severity. Considering the
vegetation recovery speed and interannual changes of vegetation indices in the burnt area,
the NDVI and SWIR are evaluated to be the most suitable indices for fire severity assessment.
To carry out the fire severity assessment in the whole burnt area, the vegetation indices
analysis for forests is insufficient for recovery speeds in different land covers. Therefore, more

field surveys with varying land covers should be considered in future studies.

2. WX
Jun Hu, Yasunori Igarashi, Shunji Kotsuki, et al. Application of a tuning-free burned area

detection algorithm to the Chornobyl wildfires in 2022. Scientific Reports. (Accepted)
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Development of Strategy on Near Surface Disposal of Radioactive Waste
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To study on potential improvement contents for future application of the system of
radiological protection on disposal of radioactive waste (RW), especially focusing on Near-
surface disposal (NSD), this study concluded 5 potential improvement points and 2 potential
argument points for optimisation based on the published documents majorly from ICRP
publications and IAEA documents. We also provided suggestions based on the concluded
results of this study. The potential improvement points for protection concepts applying to
the disposal of RW, especially on NSD are 1) Category of radioactive waste; 2) Oversight
phase strategy taking into account of memory loss; 3) Ethical values on near-surface disposal;
4) Stakeholder involvement strategy; 5) Release of the disposal site. The discussion of
potential problems and suggestions for countermeasures are provided in this study for each
point listed above. For example, for the potential problem of stakeholder involvement in
practice, the definition of stakeholders is too wide, and the principle of involving all
stakeholders is difficult. Then a category method dividing stakeholder groups into primary,
secondary, and external stakeholders with different involvement strategies is suggested in this
study. However, there are still aspects needed to be further discussed in the future application
of the protection concepts in practices that may cause arguments and confusion. The
concluded potential argument points for optimisation are: 1) Dose constraints for
optimisation in NSD; 2) Dose criterion for human intrusion. There are several dose
constraints including 0.1, 0.3, and 1 mSv/year which were referred to in ICRP publications
that might be sufficient for the dose constraint used for NSD in the future application. The
exposure situation, dose limit, and protection concepts for inadvertent human intrusion after
the closure of the repository also needed to be clarified. Thus, the suggestions were given as
a) Clarify the category of radioactive waste; b) Develop stakeholder category principles and
involvement strategy; c) Clarify the dose criterion for public exposure and inadvertent human
intrusion applying to disposal of radioactive waste. This study will continue on focusing the
potential discussion aspects and potentially confusing issues in the disposal of RW and will
discuss countermeasures regarding practical situations. These types of studies and discussions
are for better providing proper protections to potentially affected groups and building public

confidence in the safety of disposal of radioactive waste.

2. WX



Y-22-10
FIRRRE DO & I OBICHERH

K4 0 oA 5
ZAWEE e hE
HEWFEE - dE ER - I L

1 AR

Wiy PRI [X Sk % 2 o ] P v b R e 1%, v TR A 3 AR U A o B G SR
Haiz7 & (e.g. Tsudaand Ide 2005), FEN7-AEW%EEMES Y b ZAK Y b TH 2 AJHEHD
BV, —7, ZNOHIMCIHEREROREIC LY, & 1A I oBYE AR SE L
CARTLZZE WO EIZH 205 (Moller et al. 2013), Z DFERE, &  ICIE KR EE X 0 4
Y% RME GRS B0 cf i h vy, 2 2 CARFETIE, v IE2 Y
ANEIBIUR 77 v ENRIC, RHISICE T 2 BEOECHEZ T 2 2 L 2 HWY
i<, DofidiEs L 09 v 7 RE, 2)EHERFRENT, 3mEERN - SMbHIRER & o
W %2 47 2 72,

A LORETF 2S5 2T, £ 2 Mo TRIIEEMMAL 20 mfHEs LU
R R DR A B IRNERM S CEE L 72 BE L2 725 DNA 2 L,
BHEEE T2 I 2> F Y7 DNA oW, COI (Folmeretal. 1994) 3 X U8 16S (Simon
etal. 1994) I OFEEIIfEEZ TV, EET —2%BS L7z, 2L C, RAFEREEL
CTRE&H CHEHEE - MEL TV I3V AL IBIUe 500 2 MOBLETF— & &
WAL, EEMEEAENT 21T, RS 2 M oB G HM: 2B mihE I o v CHHE L 72,

I P2V FY 7 DNACESCEEHSEICOWT, STV LY ITIE, MEERNLE
B At s & el L 7= 5 A 0 BIGN S RFRRE < H - 72, 2FET 110 o 7'r & 4
TR I, EERATALNTAAT 0 XA TE, FHAEHE E FRDO b D% h o7, —
Ji, & 77 VT, WERN RS RIMERIER Z L U 72358 0BRSS X R T,
ZET 14T a x4 Tyt gz, FEEEOERTIE, 2021 FITERALL 7= F{K 2> & s
BHEATa 24 7RI N, WINOEICENTH, MERNDOA Y ¥ —T7u x4
TIIEERIMbIE O b 0 L EE L TH Y, EENEHRECELTHEERBEVLA LN
Bprolzl lhb, FEERICIZ AL IFH2M~OHE I NI WEEZLNS,
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The primary objective of this program is to establish a radon and thoron calibration system in
Africa, the first in the Region. The exposition of detectors has been conducted in Rn and Tn
chambers in the Institute of Radiation Emergency Medicine (IREM) of Hirosaki University,
Japan. The results are shown in the Table below. However, in Research Centre for Nuclear
Science and Technology (CRSTN) in Cameroon, just the Rn chamber has been used for now.
The exposition to the Tn chamber has not been yet conducted, due to the lack of a Tn source.
The project needs to be extended in order to expose the detectors to Tn in RCNST and
proceed to the data curation. In the current study, we were able to generate Rn exposure

concentrations in RCNST calibration chamber similar to those of IREM.
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AWFFECld. BHARRFRESMEYE (Naturally occurring radioactive materials: NORM) %
WER & U 7= S HEHENE /735 DR 2 B S 21 L. NORM D fEFRIIHIE < MRERHfiicE T 5,
7 — X DY) e W7 % Biat 3 2 L i, NORM o Bl iR 2 iU F7 # E ol % 5
I ezHNE L, BAIICIE, NORM 7 =2 RX—X 1)ICE & b LT 5 EUHE
RS 23k bR O N B IETR & . A%E T NORM o M7 7y — 2 A2 7 4 L LCTED
7o < B ECE WHEREY) 2> O IEURR D3 BT & v, LB BE 23 > 2 & 23 L 7254 & %
G, NORM (B3 2 HURHRET & L o MR & i L 7z

T—RARAXT 4 TR EBBERE IR, TRV FR—LDT—AFKZX e LTERAS L
TEbDTHY, FEEDEZDICEBEBR Y 7 v TH~RA I NZBRIC, WEEIC 1 anf2DJE
I CTHE L COHEREY 2 DU BRI S 72 b D TH 5, R K TH % AlgelE
MENT L. BHEE LTIE 226Ra 2214 T 0.6 MBa/kg Tdb 3 = L 2SHBI L T\ 5.
Xk HRONDERME CDOT —RARAXT 4 b, LTD 2 DOREW it S
7z,

1 oHIIE, U ae s HlicBI L <, §Hilio HICIS U7z 2 Dl 7274 B 7 4 v H3ah8
THDLLDHTH D, 2D XD YEDOEMPLREREDIRICIT., BUNRECHIE < FrE ol 72
HERPEREIND Z 22 b, EPEEL LCED ZHHREAELEY ) —X 2)0 X5 %hT 7
n—FHEY]TH B, LA L. NORM ZBG L ~ v CRANCEEAT 2 D IE, BUR#HIC 125
RHBDIRNITN =T THLARERE G LIMEL TELARETH L, ZOF—ATi
DL D ECFHIEE I EE e T g, Al 20 A ERY 72 BT T ik 088 Y) & e B

2 DHlZ. NORM DRAR, B ER A 7 = X L% IS 2 2 L TH 5, HIHIK
HHEDE NORM 23, —fRERFED L Cic, LD XS, YDOLRATHET 22000k, WE

CEARIICIICiE Ry, HEAN AR, WEOBRKEEIE R L2358 5 L, NORM H
R D b OV C AR S PV E D IRAE. FHABRE O, S - EFICk oThH, 20
R2BALIMHO T m 2 AR RAE 2L DAION T DL, ST X i 2 SEEE % 6
LT, BftEr b o Tt zitd T,

1) BARIEBSEYE (NORM) 7 — £ X — 2 [Internet]. ENZHFFERIFEN & TR ABA
% B % M W . [cited 2023 Mar 9]. Available  from:
https://www.nirs.qst.go.jp/db/anzendb/NORMDB/index.php

2) BHEEHIE R > ) — X [Internet]. HAR D EREESTHE & U #R. [cited 2023 Mar 9].
Available from: https://www.kankyo-hoshano.go.jp/library/series/
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Introduction

Natural radiation exposure remains a global public health and a radiation protection issue.
The project untitled “ENVIRONMENTAL RADIATION EXPOSURE IN THE
FUKUSHIMA PREFECTURE AND IN THE RADON PRONE AREA OF THE ADAMAWA
REGION IN CAMEROON?” granted by the ERAN FY2022 is subdivided in two parts: the
first part in Cameroon and the second one in Fukushima, Japan. The aims of this project is to
measure radon in soil gas and in the indoor air, natural radioactivity in some environmental
samples and the development of techniques of radioactivity measurements and dose
assessment.

Accomplishments

Indoor radon thoron and progenies measurement were carried out in the radon prone area of
the Adamawa region, using RADUET, and thoron progeny monitors provided by the IREM,
in fifty dwellings over three month. Twenty-five soil samples were collected and have been
analyzed using the HPGe detector.

The indoor thoron concentration ranged between 17 and 1000 Bq m-3, with a geometric mean
of 131 Bq m-3. 36% of dwellings have thoron concentration less than 100 Bq m-3 and 28%
of them are above 300 Bq m-3. These value are largely higher than the world average value of
10 Bq m-3. The EETC ranged from 0.4 to 34 Bq m-3, with a geometric mean of 5 Bq m-3.
This mean value is about 10 times higher than 0.5 Bq m-3, which is the world average value.
Less than 1% of dwellings had concentration lower than the world average value given above.
EETC in 8% of dwellings exceeded 5 Bq m-3, 10 times the world average value. The indoor
radon ranged from 80 to 493 Bq m-3, with a geometric mean of 191 Bq m-3. About 4% of
dwellings have a radon concentration less than 100 Bq m-3 and 12 % are above 300 Bq m-3.
The average of is found to be 76 Bq m-3. These values are approximately 5 times higher than
the world average value of 15 Bq m-3. The respective average of 226Ra, 232Th and 40K in
soil samples are 1344£76 Bq kg-1, 913+ 14 Bq kg-1 and 740 =40 Bq kg-1 respectively. All
these average values are largely higher than world average value.

Moreover, we visited IREM, Hirosaki University, from October 3 to November 04, 2022.
During this period, we gained a lot of experience, including sampling and measurement of
radon in drinking and spring water, soil sampling for measurement of different densities,

measurement of radon exhalation rate, CR 39 analysis and data processing.
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INTRODUCTION

Human beings are exposed daily to ionizing radiation of natural and human origin. They
inhale and ingest radionuclides from soil, air, water, and food. From the point of view of
natural risk, it is necessary to evaluate the natural radioactivity in the environment and to
measure the level of natural ambient radiation provided by the earth, the air, the
buildings:--The project untitled « study of environmental radioactivity in Fukushima
prefecture, Japan and in the rare-earth element bearing area of Akonolinga, Cameroon »
granted by the ERAN FY2021 is subdivided in two parts: the first in Cameroon and the second
one in Japan. This project has been maintained for the year 2022 in order to successfully
achieve the objectives that were set. The project aims to measure radon in soil, radon and
thoron inside houses, to assess the dose and risk of radon, thoron and daughters and to assess
the concentration of trace elements and their potential health risks.

RESULTS

In the rare-earth element bearing area of Akonolinga, the annual effective dose values in
the whole study area vary from 0.13 to 0.96 mSv y-1 with an average of 0.3 mSvy-1.

Radon concentrations in the soil in the surveyed rare earth elements area bearing vary
from 5.4 to 75.5 KBq m-3with an average of 24.31 KBq m-3. This measurement was done for
27 randomly selected points on the site with Markus 10.

RADUET were deployed in fifty dwellings over three months, for indoor radon, thoron and
progenies measurements. The mean concentrations of indoor radon, thoron and their
progenies in the study site are 33.96, 63.5 and 5 Bq m-3 respectively.

Concentrations of natural radionuclides vary from 14 to 40 Bq kg-1 for 226Ra, from 17 to 206
Bq kg-1 for 232Th, from 50 to 151 Bq kg-1 for 40K. The radionuclide analysis was carried out
by gamma spectrometry using a high purity germanium (HPGe) detector.

The trace elements identified by XRF in this study are: Ba, Cr, Mn, Fe, Co, Ni, Cu, Zn,
Ga, Pb, Zr, Sr, Y, Rb, Sn, Br and 1. The average concentrations of these trace elements in the
soil of our study area showed a wide range of values and their ranking in ascending order is as
follows: Fe>Zr>Mn>Cr>Ba>Zn>Sr>Ni>Pb>Rb>Cu>Ga>Co>Y>I>Br>Sn.



CONCLUSION

Finally, this project has been partially completed. The part to be carried out in Cameroon
has been completed and the publications are being prepared. We hope in the near future to

have the opportunity to carry out part of the work devoted to Fukushima.
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The project on the Generation of stable gases of radon and thoron at low, medium and high
concentrations and application to the calibration system aimed firstly at local mastery of the
technique for generating a stable concentration (low, medium and high) of radon and thoron
gases and secondly the use of these concentrations to the calibration of radon and thoron
detectors. For the implementation of our calibration project, we proceeded by:

The design and production of electronic devices for measuring the ambient
equivalent dose rate and the concentration of radon based on Geiger Muller detectors and
microcontrollers;

Calibration of locally produced electronic devices in the presence of Cs137 and radon
sources.

A measurement campaign of the ambient equivalent dose rate in the city of Yaoundé
was carried out in order to convert these dose rates into radon concentration.

Project team

Mbarndouka Taamte Jacob, Principal researcher ;

Saidou, Co-researcher 1;

Oumar Bobbo Modibo, Co-researcher 2;

Shinji Tokonami, Main host researcher 1;

Hosoda Masahiro, Main host researcher 2;
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ARWFFEIE, BURER O AV EBC B3 2 ARCEE M I HT R BB oAz = BV & L C, %
RIGICEAINTWE 2Ly 7 ZERRAWEEBRFEOER LA, BRWICIE, 70
vy 7 ZE LT ICRNE S X BEMHL T, Yol Es aiift & v hE
BTk k BRI, PREEBY CRECERELERT 28800, FELfHEr >R L
LTOHAVONTORREEDECEERGT Lz & &5, — il 4—1127—
05(AZ ONE Co.) & #15H S—903(Takanofoods Co., Ltd.) D& ¢ 24 FE[E] 37°CclesE 4
2L CRIFICaIu =R EI NS Z EPHEZRIN. COREBELZT 4 v 2D
FtET 7 vy 7 2 3C—B(Kenis Co.) & X UiFE 2 4 )+ NIC—03(NaRiKa Co.) #ffF L T
BZE TR % 1T - 7= (FINFEIE 30kV). &etFix AGEMS = v b v —aff), BOURMER 3 /W
5, COEBMER 30 /rWst), DGBED & 24 Ktk ic 3 a4, EGEMED & 24 Btk ic
30 RS, FORMEE# S X &2 S 24 Kefdfzic 3 03 o4, GUEMEE# S X %
i & 24 KEEIfR1C 30 /¢ D EED) o 7 <, $&REA O 48 BEREIRIC T 4 v ¥ 2 HpiRic
L7z aw = —EEFHL7-. Z0fE, av=—Hiiznzh 100 #, 3, 3, 50, 10,
6, 3fAICH o7, St B L CIIRHRREER IS LR TH 223, WSRO 2 1345 R I
BE Bz abot-. —H, &fF A LHRCao=—BREITE LA, CITIBEE
BoWF N an = —BRICKE L 5 2 -0t 2 R8T 5. & D & E RG> S
24 WIS L2 7 v — 7 CHh Y, IRFERICHRS L 228 L IR L € 2 v = — T2 l#as
L b, L ORKEREZROBE I an = —BRICH T VFELH 2w LD
RBEINT, ZLCEHF & GIEEER L IBER 24 FFffo 2 [BIES L 2#Ech b, X
D SR AR W G IZ F b L Ca v = — BB D I h o 72, 7277 L, HBEEZOIE
BEEL L CZDORIZIZ L A EEDL O D o7-. Tt 2 MEHOKE X2 v = —FIc
LA EE RS Z ARt 2 "R T 2R TH 5. U E XY, KERERICE WU
PR X 0 ICHARRICTERR T 2 720 I BREEZRORA B LE L E X b b, SRITARE
BoiEE S ERMAFMAARED & 9 2, TREEEEDO 7 Ly 7 ZF IOV TR A
V¥ — Il X AR OBIE S TRE e bdR 2 Fl W CHRRERHi 2175 2 L 2 FE 2 Tw 5.
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Biodosimetry is recommended by IAEA to investigate biological effects for radiation victims.
In case of large-scale radiation accidents, triage by chromosome aberration analysis (DCA) is
a reliable method. In TAEA’s protocol, human blood is cultured at 37 “C for 48 hin 5 % CO2.
Those conditions require electricity and appropriate laboratory with specialized equipment.
In a place with limited access after a disaster, transportation of blood samples to that kind of
laboratory can be challenging.

After nuclear power plant accidents, it may be difficult to use the laboratory and electric
supplies, then blood culture for chromosome analysis is hard to be conducted. In the FDNPP
accident, biological samples obtained from human and wild animals were shipped to a remote
research facility for culturing, which limited the analysis method. Therefore, the purpose of
this study is to establish a simple culture method that enables blood culture for DCA on-site.
We did 3 experiments:

Exp. 1. Comparison of mitotic indexes between culture conditions

Exp. 2. The effective period of pre-dispensed culture medium supplemented with 20% FBS,
PHA, and colcemid

Exp. 3. Contamination test in conventional environment (non-irradiated, 3 donors, 3
operators)

We can conclude that:

- MI was not significantly different between conventional protocol which recommended by
IAEA and closed culture.

- Aging (up to 7 days) of pre-dispensed medium had no effect on cell culture.

- On-site closed culture had no contamination

As the result, closed culture is possibility to be performed on-site, with limited biodosimetry
laboratory equipment. But it should be conducted with trained personnel.

Our future work is:

- We will compare dicentric chromosome frequency in conventional and on-site cultures.

- We will analyze the effectiveness of pre-dispensed medium up to six months.

- Further research about dose determination, optimization of harvesting protocol, and animal

application will be investigated in the future.



- Equipment and personnel varies among laboratories so an inter-comparison study should be

done to confirm an on-site methodology.
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The research is aimed to analyze environmental samples from the air and seawater in Niet
Nam, where might have an ability of immigration radionuclides from the Fukushima Daiichi
Nuclear Power Station accident, from the global fallout by atomic bomb testing and also from
other accidents related to radioactive materials.

The Ce-137, Cs-134, Sr-90 and also tritium in marine products, seawater and aerosol samples
need to be monitored. Dataset of multiple radionuclides can be powerful tracer to identify the
source and to quantify them. There is a research nuclear reactor in Viet Nam. Therefore, it
iso also important to accumulate background data for radioactivity in the environment. In this
year, Sr-90 analysis method in marine food samples was developed.

Radiocesium isotopes in marine foods were measured using high purity Germanium detector
after packing into 2 L marineri container. Then, samples were combusted in the muffle oven
at 450 oC for 40 hours. Ashed samples were leached in 8 M nitric acid solution to dissolve Sr
(Sr-90). Chemical yield for Sr-90 during leaching step was assumed 100%, but special
attention to collect Sr should be paid, especially for high Si content sample. After 2 weeks,
secular equilibrium between Sr-90 and Y-90 can be established. Y-90 was extracted by DGA
normal resin (2 mL prepacked cartridge) solid phase extraction method proposed by Tazoe
et al. (2016) and measured by gas flow proportional counter. Y-90 extraction process took for
4-5 hours, which was enough short relative to the conventional method. Chemical yield for Y-
90 ranged from 77% to 90% with average value of 82%. If long beta counting time (e.g. 64
hours) is applied, minimum detectable activity concentration is 0.1 Bq/kg-ash, which can
detect background level of Sr-90 activity concentration. Therefore, developed method is

useful for radiological environmental monitoring.
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AWgecid, BERENREHE R OREIFR (LT JRFEFB) X vt nsk
A bavFyL90 CEEE :28.79 4F) oAE~DELAHERT LI LEHNE Lz, A b
0y FyLEANT T L LRBEOCAIEE R R o T 2720, BHEBMICEYAE NS
EHICEMIN, HiHIhicd wo e b, AEFOR bryF 7 L 90 RELZEE L,
2% T L 72,
AWECld, mEEMHEBEN (LT, MHEMN) KOERE 1 (LT, &)1 cRIE
7= v AL (Sebastes cheni) ICDWT, HHICX 2EMEEZITV. HIREHO €T 7 4
137 REREHOA b v v F 7 L 90 BEZHE LMk L7z, A ey F 7 2490
DoHTIE. DGA L v & Hw-EMfiH i (Tazoe et al. ,Talanta, 2016) 12 X Y {15 7=,
FEHD > o XS VOERIT 5 b 13 m e HEE S, P 10.0+2.7 % (h=10)TH -
7o BRNFICOWTIZ 65825 18 & HEE S, FH 722295 (n=18)TH V., #Hric
Fwizym 2 olz e Ao EHEEFEFRRICE TN D TH S LRI N, i
REIC B 2 &> v A 137 I, HIEM T 3.38 £ 0.17 Bq/kg-dry (0.66 £ 0.03 Bq/kg-
wet), fitJI[7HC 1.42 = 0.17 Bq/kg-dry (0.30 = 0.03 Bq/kg-wet) &, 72231 & 41, HufskBRds -
M DENE KL T b o LRI, —FH, BHfOR v vFv L 90 EEIE.,
HIE T 0.29 £ 0.03 Bq/kg-dry (0.48 £ 0.05 Bq/-ash). fif/I[i#C 0.23+0.03Bq/ kg-dry
(0.42+0.0/ kg-ash) & 72 b, > v 4 137 TRONZHBEREZEIR O NG o7z, 7z,
2013 FFICHEENRES —H T AEMEBN ci I Wi AEoHAIcB T2 A b r v
F v 490 A IX, 2.75%103~4.38 X103 Bq/kg-dry TH - 7z & #iifi & 1T F Y (Fujimoto
et al., Environ. Sci. Technol., 2015), Z OWFFEEHR L LT 2 & AR OMEIZ, 4 HiIFREK
WHTH o7, AHEHA~DZA oY F 7 490 DELY AADIHEICOWTIEAHTDH 3
25, KEE R O i CERELE 2 o b RS A ~DFEFHEHIC L 2 X b oy F 7 4 90 D2
. BN E oz E 2 b,
WBHBREICEF2A MYy F YL 90 ST 27 —XICDOWTIE, 274 137 L HEL
T AR EMECH 2 2 L A oD | FRFEREO AT OREIT R Y720 kv, K
MECHRONLT — 2 IR EFROFE vHEmT 2 LCRBELRT X ThHiLFEILND,
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2011 SED BN REHE R I FEIFERIC LY . s Y 4 (Cs) 2 & D
DB I UE E 7z, Sl & 2 48, U Cs K (CsMPs) LIEEIL S 7T A
K ORIEMER T 2500 TR S 7= (Adachi et al,, 2013), (1) KiF DR - {LAHHEE 23
FHY RO N OB KL T b 2 & (i) NEMETH 270 RIAMICEREHICERF L.
EU~DFENGFGINDL LR EOMED» L. CsMPs 1B 25E05ED ST & 7=,
INETEICIEED CsMPs B I nTH v, RS ENE R 2 (1-3 58), &
WF7Ecid. 3 5tk CsMPs (% 4 7 C, Kubo et al., 2020) i< H L T % 1T - 72,
CsMPs D& IZ, KT D 4 XREE 7 & OMWHE & RO KR 7 — L ciikiE &
2R, 24T CIIERLOHAA~D TN — LI L > GRITH, % I3 ERB~TE L
TeHEEINT WS, HERE~OWER. HHM (10~20 H) THEE~MERT 2 2 &
HEICLoTr®BINTE Y (Miuraetal., 2021), FICHFEOHEYI O F R I N TWw 5,
KRR Tl WRFEERICX Y. 247 C OKPCORMHEZIHO 20T 22 &% HY
& L7z, i Cs oY ~DE Y AR, v I aLb—v a3 VI 3BT FHlics T, Cs
DIERE (=KEW: or NEYE) BZHEE R T A —2TH 5, 72, CsMPs 1D Cs IZMEE
FOS I HEBAfRICIFE S % 72, #iED Cs @ Kd (BEWOERE) # FR X322 & bpRE
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Hypoxia is occurring more and more frequently in marginal seas as a result of global warming
and increasing anthropogenic activity. The East China Sea (ECS), as one of the richest fishing
grounds in the world, is very important to local biodiversity and fishery resources. However,
the low-oxygen areas of the ECS have been very large (15000 km2), and are expanding
offshore with a high rate (3.12 km/y). The low-oxygen water on the outer shelf of the ECS
has received little attention, and quantitative estimate of its origins remains a great challenge.
In this study, we observed low-oxygen bottom waters on the ECS outer shelf in 2018-2020,
and used heavy rare earth elements or Nd as chemical tracers to quantify multiple water
origins combined with temperature and salinity. The low-oxygen bottom water is a mixture
of mid-shelf water, surface water, pore water, Kuroshio Subsurface Water, and Kuroshio
intermediate water. On the basis of a five endmember mixing model, Kuroshio Subsurface
Water (~83%) was proved to dominate in the formation of low-oxygen water on the outer
shelf. The mid-shelf water was confirmed to transport to the outer shelf. And the contribution
of pore water to low-oxygen water is very important. Nutrient levels of low-oxygen bottom
waters on the outer shelf were both transported from the water origins and produced by
organic matter remineralization (~17% DIN and ~24% DIP). In the future, quantification of
the material transport between low-oxygen water and Kuroshio is being conducted. In
addition, the further effect of the low-oxygen water on other sea areas following the Kuroshio

will be revealed.
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Development of effective countermeasures for radon exposures focusing on human

lifestyle: usage of home appliances on radon dose mitigation
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Previous studies determined the usage of air cleaner as effective in reducing the indoor Radon
(Rn-222, Rn) progeny concentration. Based on the motivation, this project systematically
aimed to minimize the Rn effective dose focusing on the operation of 3 staged modern types
of air cleaner in the indoor environment. However, an unclear impact of dose mitigation was
obtained with the air cleaner usage in former studies due to the increase of unattached fraction.
Moreover, modern air cleaners have different filtration stages and humidity controllers with
a specific direction of indoor airflow. The model calculation indicated that diverse
ventilation rates affect the attachment rate of aerosol and progenies altering the radon
equilibrium factor, F, and unattached fraction fp. Thus, this research systematically focused
on the filtration and ventilation rates of air cleaners on attachment
mechanism/spatiotemporal variation of F and fp calculating effective dose. As for the
methodology, time series analysis of indoor Rn concentrations (by RAD7 monitor), Rn
progenies concentration (WLx monitor), F, fp, aerosol number concentration, atmospheric
and meteorological parameters, and indoor ventilation rates (CO2 decay method) was
measured. As the measurement condition, (a) air cleaner operation-ON and OFF, (b)
incorporating purifying stages (HEPA filter, activated carbon) into air cleaner individually
and together were considered. The experiment was done in a concrete-built room at Chiba.
As the results, comparing with the OFF condition (average Rn concentration=189+89 Bqm-
3), the operation of the air cleaner determined a relatively stable indoor Rn concentration
(144 £22 Bqm-3). As for the possible reasons, absorption of Rn gas by activated carbon in
the purification stage, indoor ventilation rate, and atmospheric parameters was primarily
determined. Alternatively, in the case of F, a profound reduction is achieved under the air
cleaner operation ON (0.02), while OFF represents F as 0.21 =0.08. Furthermore, the usage
of air cleaner indicated about double the value of fp (0.54%0.34) compared to air cleaner
OFF(0.28+0.07). Thus, as part of effective dose calculation, three staged air cleaners are
primarily found to be more effective than the conventional type. In our conversation, we newly
obtained the usage on varying the indoor Rn concentration for which future research following
Rn chamber/model room experiment following the impact of activated carbon will be done as

future research. Finally, an indoor multizone-based ventilation rate simulation will be



calculated for the air cleaner to obtain airflow-driven spatiotemporal dynamics of Rn progeny

distribution in an indoor environment.
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After the Chernobyl nuclear power plant accident in 1986, people were permanently
evacuated from the 4,200 km? Chernobyl Exclusion Zone (CEZ). Many wildlife species
experienced population increases within the CEZ following the reduction in anthropogenic
activity, including wolves (Cainis lupus). Wolves are a keystone predator, and thus it is
important to understand the impact this population increase will have on the region. Our
research will examine: (1) what species of biota wolves use as food resources within the CEZ,
and (2) whether wolves within peripheral areas of the CEZ consume livestock from the
surrounding area. Recently developed DNA metabarcoding technology using high-
throughput sequencing can be an effective tool to deliver valuable dietary insights about
wildlife using DNA sequence data. Using this method, we assessed the food habits of wolves
by analyzing 86 wolf fecal samples collected in fall 2014 within the exclusion zone to (1)
estimate the food resources (i.e., species) consumed by wolves in the CEZ and (2) detect
evidence of consumption of domestic animals.

We analyzed the mitochondrial 12S rRNA region to detect the vertebrate genome
because wolves have been demonstrated to primarily consume vertebrates in prior studies.
After the initial sequencing and species identification, we removed all canid sequences and
sequences indicating likely contamination (i.e., human).

According the results of the frequency of occurrence for each prey item, our research
indicated that mammals are the main food resource of wolves in the CEZ. Wild boar (Sus
scrofa) were detected in the majority of diet sequences (76.7%), followed by moose (Alces
alces) and Eurasian beaver (Castor fiber) (27.9% each). No domestic cow or chicken
sequences were detected. It is unclear whether wolves utilized domestic pig in their diet given
that there is no genetic difference between wild boar and domestic pig in our target region,
making it difficult to distinguish between the two species. Therefore, samples identified as
wild boar in this research may belong to either wild boar or domestic pig, and further analysis
is needed to determine the frequency of each species in the diet of wolves in the CEZ.
However, GPS data collected in a simultaneous study indicated little movement outsize of the
CEZ by collared wolves, suggesting consumption of domestic pigs by wolves sampled in our

study was unlikely.



This research provides the most comprehensive assessment to date regarding the
dietary habits of large predators within the CEZ. These results will aid in the protection and
management of wolves and provide insight into the ecology and behavior of wildlife in the

long-term land abandoned area after the nuclear accident.
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Measurement of anthropogenic gadolinium in treated sewage and tap water samples in urban
areas

The gadolinium-based contrast agents (GBCAs) are used in magnetic resonance
imaging (MRI) to enhance the signal to noise ratio. The increase in use of the GBCAs led to
the contamination of freshwater and drinking water system. A positive gadolinium anomaly
has been reported over past 20 years in the natural waters and source of gadolinium is majorly
from the water soluble Gd-based contrast agents. Gd3+ is a paramagnetic heavy metal ion
and has high toxicity as same as lead (Pb), cadmium (Cd) and tin (Sn). The Gd in the GBCAs
are not toxic to the human body however, overtime the disintegration of these agents leads to
the release of toxic Gd3+ to the environment and causing a negative impact on the aquatic
ecosystems. The knowledge on the impact of toxic Gd in the natural environment and its
behavior in the human body is still restricted. Therefore, the objective of the study is to
determine the anthropogenic Gd in the treated sewage and tap water samples of urban areas.
For this study, tap water samples were collected from the Osaka city and the Gd concentration
was determined using an ICP-MS. Prior to this the rare earth elements (REEs) from the
collected tap water samples were separated using a NOBIAS Chelate PA-1 resin. The method
was validated with the certified reference materials (CRM) such as SLRS-6 and CASS-6 and
the measured values were found to be in good agreement. The Gd concentration for the Osaka
tap water samples varied from 0.3 to 2 ng/L with an average of 1.3 ng/L. The Gd/Gd* was in
the range of 1.9 to 3.7, the values below 1.4 did not reflect any anthropogenic Gd. The shale
normalized REE patterns also reflected a relatively positive Gd anomaly. The anthropogenic
Gd was determined for the Osaka tap waters and found to be less when compared with the
Tokyo tap waters. This study has presented the current situation of the tap waters of Osaka

and the results will provide a baseline for future work.
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