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Effect of the formation of the micro-terracetts on the Cs-137 and sediment
transport on sandy granitic soil in Yamakiya decontaminated hillslopes

Yuichi Onda*!, Yoshifumi Wakiyama?, Syohei Kozuka'

ICRIiED, University of Tsukuba

YER, Fukushima University

*Corresponding author: onda@geoenv.tsukuba.ac.jp

To study the activity concentration of eroded soil, we focused on the step-like erosion and deposition and discuss the step-like erosion
and deposition process. Our study was conducted in Yamakiya USLE soil erosion plot (5 m wide and 21 m long), Fukushima, Japan.
This area was decontaminated in 2014 by Ministry of Environment to reduce the air dose rate by removing topsoil and overlaying
decomposed granite soil (organic matter: 4.6%, sand: 68.8%, silt: 19.7%, clay: 6.9%,). The topography in the plot was measured by
UAV-SfM method. UAV used in this study was Phantomé Pro and flying height was 5 — 10 m. 200 —400 photos were taken for each
survey. Photos were imported to Photoscan, and 3D point clouds were reconstructed. 3D point clouds were imported to ArcGIS pro
and converted to DSM data. Finally, soil surface changes were calculated for each survey period. Transport distances of soil particles
were measured by RFID tags. RFID tags were coated with cement, bronze powder, fluorescent paint and topcoat and had 3 —5 mm
size and 2.0 — 3.0 g cm-3 density. 100 RFID tags were set to the soil surface. Step-like erosion and deposition were observed
between 8/28/2019 — 10/16/2019. Soil surface change in this period showed that erosion and deposition were repeated and higher
erosion on the lower slope position. Topography data also showed steeper step structures in the eroded area than the depositional area.
Median transport distance of RFID tags in interrill areas is 4.1 cm, and 76 cm in terracett areas. Therefore, we found the effect of soil
mounds and terracettes on the bare soil connectivity significantly increase the sediment connectivity and sediment transport distance,
affecting high activity concentration of Radiocesium from eroded sediment.

Keywords: soil erosion, Cs-137, decontamination
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Radioactive  cesium uptake in  Koshiabura (Eleutherococcus
sciadophylloides)

Jun Furukawa*!, Masaki Tamaoki2, Takafumi Mizuno®

ICenter for Research in Isotopes and Environmental Dynamics, University of Tsukuba
Fukushima Branch, National Institute for Environmental Studies
SFaculty of Bioresources, Mie University
*Corresponding author: furukawa.jun.fn@u.tsukuba.ac.jp

It has been often reported that the radioactive cesium released from the Fukushima Daiichi Nuclear Power Accident is highly
accumulated in the perennial mountain herb, Koshiabura (Eleutherococcus sciadophylloides), but its specific mechanism is not clear.
Therefore, sampling of wild Koshiabura by field survey and analysis using plants cultivated in the laboratory were performed. A
comparison of the radioactive cesium amount contained in the buds before development between Koshiabura and Taranoki (Aralia
elata), a mountain herb belongs the same family, sampled in the Jitate and the Yamakiya area in Fukushima prefecture showed that the
cesium contained in Koshiabura buds was about 12-fold or 3-fold higher than that in Taranoki per fresh or dry weight, respectively. In
order to elucidate the mechanisms of cesium absorption and accumulation in Koshiabura more in details, we are applying several growth
conditions for establishing a cultivation system at the laboratory level using Koshiabura seeds.

Keywords: Radioactive cesium, Koshiabura (Eleutherococcus sciadophylloides), Mountain herbs
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The mechanisms of dissolved radiocesium discharge through stream
system in a headwater forest catchment

Hiroaki Kato*!, Satoru Akaiwa2, Tomoki Shinozuka2, Zul Hilmi Saidin?, Hikaru lida3, Yuichi Onda!, Tadafumi Niizato*

!Center for Research in Isotopes and Environmental Dynamics, University of Tsukuba

“Graduate School of Life and Environmental Sciences, University of Tsukuba

3College of Geoscience, University of Tsukuba

“Fukushima Environmental Safety Center, Japan Atomic Energy Agency

*Corresponding author: kato.hiroaki.ka@u.tsukuba.ac.jp

This study investigated the formation mechanisms of dissolved cesium-137 concentration in stream water discharged from a headwater
forest catchment. The water flow rate from both spring point and the lower stream was monitored, and the concentration of cesium-137
and other ions dissolved in the water were measured. In addition, the concentration of particulate cesium-137 concentrations in suspended
sediment and coarse organic matter were measured. The monitoring period was approximately one year and six months extended from
June 2018 to December 2019. The monitoring results showed that dissolved cesium-137 concentration in stream water increased with
increasing temperature from spring to early summer, and then decreased in summer with increasing stream flow rate. In winter, stream
water tended to show slight increase of dissolved cesium-137 concentration. The concentrations of dissolved cesium-137 in stream water
and soil water showed a positive correlation. Furthermore, the concentration of dissolved cesium-137 in stream water tended to increase
with downstream distance (< 30 m) from the spring point to the lower part of the catchment. These results indicated that the concentration
of dissolved cesium-137 in stream water showed marked seasonal changes probably in association with the dilution effects due to the
fluctuation of stream water flow rate, the mixing with soil water during the stream water flowing down along channels, and the
entrainment of cesium-137 from coarse organic materials deposited on forest floors and river channels.

Keywords: Fukushima accident, forest headwater catchment, dissolved radiocesium, stream water, discharge
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Temporal change of radiocesium leaching from forest canopies following the
Fukushima Daiichi Nuclear Power Plant accident

Hiroaki Kato*!, Tomoki Shinozuka?, Zul Hilmi Saidin?, Hikaru lida’, Satoru Akaiwa?, Yuichi Onda', Vasyl Yoschenko®

!Center for Research in Isotopes and Environmental Dynamics, University of Tsukuba

“Graduate School of Life and Environmental Sciences, University of Tsukuba

3College of Geoscience, University of Tsukuba

“Institute of Environmental Radioactivity, Fukushima University

*Corresponding author: kato.hiroaki.ka@u.tsukuba.ac.jp

This study investigated the leaching of canopy-intercepted radiocesium by rainwater and the formation mechanism of its concentration in
the cedar forest stand in Namie town, Fukushima prefecture. Using rainwater samplers installed inside and outside of the forest,
throughfall (6 samplers), stemflow (3 samplers), and incident open rainfall (3 samplers) were collected, and the cesium-137 concentration
were quantified. The throughfall amount was correlated with the canopy openness, locations with the lower canopy density tended to
accumulated greater amount ramwater. The cesium-137 concentration in throughfall particularly in particulate form decreased by
delusion with increasing event rainfall. On the other hand, the ratio of dissolved cesium-137 in throughfall tended to increase with
increasing rainfall. The stemflow showed higher cesium-137 concentration compared to throughfall. The cesium-137 in stemflow was
mostly in dissolved form. The permeation flux of water and dissolved cesium-137 into soil by infiltration water showed higher values
nearby the basal area of tree stem. These results suggested that the continuous deposition input by throughfall and stemflow increases the
heterogeneity of radiocesium at forest floor over time.

Keywords: Fukushima accident, forest, throughfall, stemflow, radiocesium, leaching
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Measurement and Application studies on the Environmental Actinides
Z.Huang'2 Y. Ni, H. Wang*, J. Zheng!", S. Yamazaki', A. Sakaguchi®, X. Long?, S. Uchida!

'Department of Radioecology and Fukushima Project, National Institutes for Quantum and Radiological Science and Technology
2Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics

3School of Physics, Peking University

4 School of Nuclear Science and Technology, University of South China

> Center for Research in Isotopes and Environmental Dynamics, University of Tsukuba

*Corresponding author: zheng,jian@@qst.go.jp

This work presents a method developed for simultaneous analysis of ultra-trace level 2"Np and Pu isotopes in soil and sediment
samples by sector field inductively coupled plasma mass spectrometry (SF-ICP-MS). 22Pu was used as a yield tracer for 2’Np as
well as for Pu isotopes. A simple single chromatographic column packed with anion exchange resin (AG MP-1M) was used for
the separation of 2"Nip and Pu isotopes from the matrix elements and other potential interferences. The SF-ICP-MS measurement
precision of the 2’Np/2?Pu atom ratio for sub-fg/mL level 2'Np and 2*?Pu was 0.97%, and the overall fractionation between
ZTNp and 2Pu for the whole analysis procedure was 1.010 + 0.038. Besides, the single column chromatographic separation
realized high decontamination factor of U (1.8x10° to 1.7x107), and that ensured the interference effect of 22U to the 2'Np, 2°Pu
and 2%Pu measurements was negligible or could be easily corrected. Four standard reference materials were analyzed for method
validation, and the results illustrated %?Pu was an effective non-isotopic tracer for 2’Np determination. Finally, the developed
method was successfully employed in the analysis of the global fallout level of 2’Np and Pu isotopes in Japanese paddy soil
samples to study their environmental behaviors.

Keywords: SF-ICP-MS, Plutonium, Neptunium, Global fallout
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Estimation of downward migration of radiocesium in forest soils

using zero-tension lysimeter
Junko TAKAHASHI*L, Takuya SASAKIY, Daichi HIHARA!, Yuichi ONDAZ, Hirofumi TSUKADA?

ICenter for Research in Isotopes and Environmental Dynamics, University of Tsukuba
2Institute of Environmental Radioactivity, Fukushima University
*Corresponding author: takahashi.junko.ka@u.tsukuba.ac.jp

There are many reports about estimation of downward migration of radiocesium using model based on the changes in
vertical distribution of radiocesium in soil. However, the measured values of the amount of downward migration such as
soluble radiocesium in saturation water are limited. Therefore, in the present study, we collected the saturation water under
litter, 10 cm and 20 cm depth of soil layers using zero-tension lysimeter and evaluated the contribution rate of the saturation
water to the estimated amount of downward migration based on the changes in vertical distribution of radiocesium in soils
where we have monitored from 2011.

Study sites are Mixed Forest (MF), Mature Cedar Forest (MC) and Young Cedar Forest (YC) in Yamakiya district,
Kawamata town, and the estimated deposition density is 450 kBg/m?. Zero-tension lysimeters were installed under litter, 10 cm
and 20 cm depth of soil layers in each site, and the saturation water samples were collected every one or two months. The
collected water samples were filtered by 0.2um membrane filter and Cs-137 concentration were measured using
Ge-semiconductor detector.

The Cs-137 concentrations in the saturation water under litter layer are YC site (0.3-5.6 Bg/L) > MF site (0.6-3.9 Bg/L) >
MC site (0.06-1.9 Bg/L) in descending order, and larger in summer than in winter. Those under 10 cm and 20 cm depth of soil
layers are significantly smaller than those under litter layer, but not significantly different between each other. The collection
efficiency of the saturation water by zero-tension lysimeter depends on the catchment area, therefore the underestimated
volume of the water samples were corrected. As results, the contribution rate of the saturation water to the estimated amount of
downward migration were estimated to be less than 10% under litter layer and more than 50% under 10cm and 20cm depth of
soil layers.

Keywords: vertical distribution of radiocesium, forest soil,  tension-free lysimeter
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Comparative behavior of radiocesium and tritium along a river-to-coast
transect

Hyoe Takata*!, Michio Aoyama?, Toshiya Tamari®, Junji Yamanaka®

'Fukushima University, Institute of Environmental Radioactivity

2University of Tsukuba, Faculty of Life and Environmental Sciences

3Kyushu Environmental Evaluation Association

*Corresponding author: h.takata@jer.fukushima-u.ac.jp

Of the radiocesium released to the environment after the Fukushima Daiichi Nuclear Power Plant accident, radiocesium deposited on
land is continuously transported to coastal areas through the rivers. In this study, we estimate the contribution of riverine radioacesium to
the coastal areas using naturally occurring tritium as a radio tracer for riverine input, and also discuss the comparative behavior of
radiocesium and tritium on the coastal area. Sampling was conducted in May 2019 on rivers and coastal areas in the southem part of
Fukushima Prefecture. Water samples were also collected in the downstream of the Tomioka River and its nearest coastal area from July
to October 2019. Dissolved radiocesium (**’Cs) in rivers in the southem part of Fukushima Prefecture ranged from 0.71 to 4.5 Bq /m?’. In
the coastal areas (salinity: 27-32) dissolved '¥’Cs concentration varied in a range of 3.6-5.8 Bq /m?, which was higher than that of rivers. In
the downstream of the Tomioka River dissolved ¥’Cs ranged between 8.5 and 19 Bg/m?, but varied in a wide range 0f 9.9-86 Bg/m’® in
the coastal water (salinity: 29-34), while trittum concentration had almost constant values of 71-100 Bg/m?®. The highest value in the
coastal water was observed after the Typhoon Hagibis in October 2019. A discussion about the contribution of riverine input to the ocean
in relation to desorption from riverine particles on estuarine mixing will be made in the presentation.

Keywords: Tritium, cesium, river, coastal area, Typhoon Hagibis
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Temporal variations in riverine ’Cs and ™I concentrations under high-
flow events

Yoshifumi Wakiyama *!, Masumi Matsumura?, Tetsuya Matsunaka?, Shigekazu Hirao !, Kimikazu Sasa?

! Institute of Environmental Radioactivity, Fukushima University
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*Corresponding author: wakiyama@jipc.fukushima-u.ac.jp

lodine-129 is one of long-lived radionuclides released by the Fukushima accident. Due to its chemically reactiveness, environmental
behavior of I could be different from those of '¥’Cs. Understanding its long-term fate from terrestrial to the ocean are necessary.
Although previous studies indicated large ¥'Cs wash-off during high flow events, there are few studies on I under high-flow
conditions. This study aims to elucidate transfer process of I through river and presents a sampling campaign on the Abukuma River
during a high flow event. River water samples were taken at the Kuroiwa site at midstream of the Abukuma River during high-flow
events in July and October 2018. Suspended sediment and filtrate samples were obtained by decantation and subsequent filtration,
respectively. These samples were measured for dissolved and particulate '¥’Cs concentrations (Bq L™!). In both events, dissolved '¥’Cs
concentration tended to decrease and particulate '¥’Cs concentrations were highest at the peak water discharge due to increased
suspended sediment concentrations. As of 24 January 2020, the suspended sediment and filtrate samples are being prepared for
measurements with accelerator mass spectrometer for '?I/'?'I ratio and with ICP-QQQ-MS for %I concentration. Based on the
measurements, we will present temporal variations in dissolved and particulate I concentrations and discuss differences from those of
137G,

Keywords: '?1, 3’Cs, High-flow events, River
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Mutation rate evaluation using microsatellite marker
Shingo KANEKO*'2, Yuta MURAYAMA!, Yoshito WATANABE?

'Fukushima University, Faculty of Symbiotic System Science

Fukushima University, Institution of Environmental Radioactivity
3National Institutes for Quantum and Radiological Science and Technology
*Corresponding author: E-Mail

Few studies have reported on the genetic effects such as nucleotide sequence mutations by chronic exposure of low dose rates. In this
study, we tried to measure the mutation rate of Japanese red pine growing in evacuation zone in Fukushima Prefecture using female
gametophytes, which are haploids derived from maternal germ cells. The seeds (female gametophytes) were collected from the Japanese
red pine growing in Okuma Town (about 4 -7uGy / h). Genotypes of female gametophyte were determined for 9 microsatellite loci. So
far 484 samples (4270 site) have been genotyped and no mutations have been identified. To measure the mutation rate, it is expected that
a total of 10,000 or more data is required in terms of the number of samples and loci. However, it can be achieved by using female
gametophytes due to the low cost for collecting large number of samples.

Keywords: chronic exposure of low dose rates, microsatellite marker, mutation rate.
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Analysis of genetic changes in cancer induced by low dose rate radiation
-Time course-dependent analysis of chromosomal abnormalities in hematopoietic tissues of irradiated mice-

Kodai Suga 2, Ikue Asari !, Masato Umetsu?, Yuma Imai?, Yohei Fujishima 34, Valerie Swee Ting Goh 3, Naomi Sasaki !,
Kentaro Ariyoshi !, Tomisato Miura >3, Yutaka Yamada® and Mitsuaki Yoshida* !

! Inst. Radiate. Emerge. Med. IREM/HU), 2 Sch. Health Sci., > Grad. Sch. Health Sci., * Tohoku Univ. Sch. Med., 5 Fukushima Medical
Univ., ® Quantum and Radiological Science and Technology.
*Corresponding author: myoshida@hiroskai-u.ac.jp

Epidemiological analysis of atomic bomb survivors has indicated that the frequency of hematopoietic tumors increases several years
after the bombing. In this study, we analyzed temporal changes of chromosomal abnormalities in hematopoietic tissues from irradiated
mice as a preliminary experiment. Also, we compared the chromosome abnormalities between the two mice strains using
radiation-sensitive mice (C3H) and radiation-resistant mice (B6). Eight-week-old C57BL / 6NJcl mice and C3H / HelJcl mice were
irradiated with 4 Gy (1 Gy / min) X-rays, and at 1, 2, 3 and 6 months after irradiation, chromosomes from hematopoietic tissues (bone
marrow, spleen, blood) were prepared and were analyzed by Hoechst-quinacrine double staining. The frequency of chromosome
abnormalities was high even at 6 months after irradiation in both strains. Although the chromosome involved in the abnormality was
relatively random in C3H, specific chromosomes (chromosomes 1, 8, 10, 11, 12, 13, and 15) tended to have a high abnormality
frequency in B6. In addition, clonal abnormalities common to bone marrow, peripheral blood, and spleen were confirmed in some
individuals. These results suggest that various chromosomal abnormalities are induced by irradiation, but that cells with superior
proliferative ability may expand clonally over time and become malignant. In the future, the trend of chromosomal abnormalities after 6
months or more after irradiation will be noted. Based on these results, we would like to analyze the effects of low dose rate radiation in the
future.

Keywords: radiation exposure, chromosome abnormality, time course dependent analysis, hematopoietic tissue
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Precision analysis of tritium using low-background liquid scintillation
counter

Naofumi Akata*!, Hirofumi Tazoe', Chutima Kranrod!, Kenso Fujiwara?, Toshiharu Misonou?, Haruka Kuwata?, Shigekazu

Hirao?

'Radiation Chemistry Department, Institute of Radiation Emergency Medicine, Hirosaki University

YFukushima Environmental Safety Center, Sector of Fukushima Research and Development, Japan Atomic Energy Agency
3Institute of Environmental Radioactivity, Fukushima University

*Corresponding author: akata@hirosaki-u.ac.jp

In this study, low-background liquid scintillation counter (LSC-LBS, Hitachi) installed at Hirosaki University was employed in the
evaluation of performance characteristics. The 50 mL of water sample was mixed with 50 mL of a liquid scintillation cocktail (Ultima
Gold LLT, PerkinElmer, USA) in a 145 mL low diffusion polyethylene vial with an inner Teflon coating, After the vial was set in the
liquid scintillation counter, counting time was performed for 1,000 min. As a result, background count rate was quite low at about 2.3
cpm, and minimum detection level (MDL) was approximately 0.29 Bg/L. In addition, enrichment factor of solid polymer membrane
electrolytic concentrator-1 installed at Hirosaki University was 8.68, and MDL of combined with enrichment procedure was
approximately 0.035 Bg/L.

Keywords: Tritium, Low-background liquid scintillation counter
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Establishment of a dose response curve for dicentric chromosome analysis
in wild boar

Hiroko Ishiniwa*!, Donovan Anderson?, Yohei Fujishima®, Kei Okuda®, Mitsuaki Yoshida®, Toshiya Inaba®, Akiko Nagamachi®,
Nanba Kenji'?, Tomisato Miura®’
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SResearch Institute for Radiation Biology and Medicine, Hiroshima University
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*Corresponding author: ishiniwa@jer.fukushima-u.ac.jp

Dicentric chromosomal aberration is a radiation induced DNA lesion that is used to estimate radiation dose as its frequency of
occurrence increases in a dose-dependent manner. To accurately estimate radiation dose, it is essential to establish a dose response curve
obtained from the relationship between radiation dose and the frequency of dicentric chromosome aberrations. In this study, we tried to
establish a dose response curve to estimate radiation doses for wild boar living in the evacuation zone in Fukushima. The blood of wild
boar collected in non-contaminated areas were irradiated at 0, 25, 50, 75, 100, 250, 500, 750, 1000, 1500, 2000 mGy using both a
high and low dose Cs-source (85 mGy/h, 0.2 Gy/min, respectively), then blood cells were cultured according to standard protocol
of the International Atomic Energy Agency, and lymphocytes were collected. In this presentation, we will introduce the current
results of dicentric chromosome frequency.

Keywords: Radiation, Dicentric analysis, Standard curve, Wild boar
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Development of precise analysis Cs-134/Cs-137 ratio using thermal
ionization mass spectrometer

Hirofumi Tazoe*!, Yoshitaka Takagai®

!Institute of Radiation Emergency Medicine, Hirosaki University
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*Corresponding author: tazoe(@hirosaki-u.ac.jp

Inventory of radioactive cesium isotopes (Cs-134, Cs-135, Cs-137) which generate by thermal neutron fission in the nuclear reactor
and its isotope ratios depends on type of nuclear fuel and bumup time. Radioactive decay also varies Cs isotope ratio with elapsed time
because of their different physical half lives. Therefore, Cs isotope ratios can be useful tracer for the source. Cs isotope analysis using
thermal inonization mass spectrometer (TIMS) is expected high precision, but removal of isobaric interference from barium (Ba) must be
accomplished completely prior to TIMS analysis. In this study, improvement of Cs preconcentration and Ba removal has been examined.
Cs in leachate from soil was preconcentrated by AMP. After dissolution in ammonium solution, Ba was removed by MnO» resin and ion
exchange chromatography.

Keywords: Thermal ionization mass spectrometer, Cs isotope ratio
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Development of a Model to Reproduce *’Cs Dissolution from Dam Lake
Sediment Considering Temperature and Dissolved Oxygen Condition

Hideki Tsuji*!, Seiji Hayashi!, Hironori Higashi', Kazuyuki Sakuma?, Kazuya Yoshimura?, Hironori Funaki®, Takahiro
Nakanishi?, Tadahiko Tsuruta?

!'National Institute for Environmental Studies
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*Corresponding author: tsuji.hideki@nies.go.jp

In the dam lake near the Fukushima Dai-ichi Nuclear Power Plant, dissolution of '*’Cs from the lake bottom sediment
accelerated with high water temperature with low dissolved oxygen concentration (presented at the 4th IER Progress
Report Meeting, 2018). As a chemical mechanism, the dissolution rate of '*’Cs is mainly determined by the kinetics of
NH4* and other co-existing substances in pore water and above water. In this study, we constructed a numerical model to
reproduce the distribution of dissolved *’Cs concentration in sediment pore water and diffusion of '*’Cs from sediment
to above water and applied this model to the results of a static dissolution experiment using undisturbed sediment core
collected in the central part of the Yokokawa Dam Lake in Fukushima Prefecture. Under the assumption that dissolved
137Cs in the pore water was supplied by the microbial decomposition of organic matter and the chemical redistribution
between mineral particles and pore water, parameters such as the decomposition rate of organic matter depending on
temperature and dissolved oxygen concentration was incorporated into the calculation formula with reference to
literature values. We also assumed that the equilibrium of '3’Cs between solid and liquid phase in sediment was
determined by Radiocesium Interception Potential (Wauters et al., 1994) which regulates the distribution coefficient of
137Cs by the K" and NH4" concentration in pore water, and also introduced the rate at which the distribution equilibrium
was reached (Fiengo-Perez et al., 2015). The vertical distribution of dissolved '*’Cs concentration and '*’Cs diffusion to
the above water under both anaerobic and aerobic conditions were well reproduced by this model. In the future, this
model would be improved by incorporating experimental results on sediment properties such as the decomposition rate
of organic substances.

Keywords: sediment, dam lake, '3’Cs, dissolution, diffusion
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Study on Transport of Radionuclides in Watershed Environment
Takahiro Nakanishi*!, Tadahiko Tsuruta', Hironori Funaki', Kazuyuki Sakuma', Tomisato Miura®3, Mitsuaki A. Yoshida®
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*Corresponding author: nakanishi.takahiro@jaea.go.jp

To elucidate the mechanism of transport of dissolved radiocesium to masu trout, a feeding experiment was conducted in a culture pond
introduced with mountain stream water (dissolved '*’Cs concentration: 0.1 - 0.2 Bq / L) using a non-contaminated bait. The ¥'Cs
concentration in the muscle of the adult masu trout (n = 10) was relatively high, showing individual differences (30 - 200 Bq / kg-wet).
Pond bottom gravel was found in their stomach, suggesting a source of ¥’Cs other than bait and stream water. As a result of dietary
analysis using stable isotope ratios, the contribution of aquatic organisms was higher in masu trout with higher '¥’Cs concentration in the
muscle. This suggests that the '¥’Cs concentration in masu trout does not exceed the Japanese limit of 100 Bg/kg for general foodstuffs by
transport only from the dissolved '¥’Cs.

Keywords: 3'Cs, foodweb
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Dynamics of particulate radiocaesium in river and coastal area in
Fukushima Prefecture

Tatsuo Aono*!, Takahiro Nakanishi?

!'National Institute for Quantum and Radiological Science and Technology, 2Japan Atomic Energy Agency
*Corresponding author: aono.tatuso@gst.go.jp

In order to elucidate the distribution, behavior and runoff process of radiocaesium in stream water collected from forest
catchments, the activity concentrations of dissolved and particulate radiocaesium were monitored in this area. Although there is a
very strong correlation between annual mean activity concentration of dissolved Cs-137 and mean air does rate in catchment area,
no features were found with activity concentrations of particulate Cs-137 and mean air does rate in the area. The river water
increased due to heavy rains caused by two typhoons in October 2019, and then the topography changed drastically with the
inflow of sediment. The radioactivity concentrations of dissolved Cs-137 were decreased by about 50% compared to before the
heavy rain. However, the change of radioactivity concentrations of particulate Cs-137 have not been observed. It is considered that
the condition of the forest basin has changed as one of reasons.
Keywords: Radiocaesium, Forested watershed
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Comparative studies between field and irradiation experiments for
elucidation of environmental effects by the Fukushima-daiichi
nuclear power plant accident
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For the purpose to elucidate radiation effects on the environment after the Fukushima-daiichi nuclear power
plant (FLNPP) accident, IER has a great advantage in field study of contaminated areas. On the other hand, QST
has a potential in biological experiments using irradiation facilities. Accordingly, we undertook collaborative
studies between the field and irradiation experiments on wild organisms including forest trees. In forest trees, a
field study by IER has reported increased frequency of morphological changes in Japanese red pine in highly
contaminated area near the FANPP. To verify the relationship between radiation exposure and morphological
changes in pine trees, irradiation experiments were conducted under a well-controlled conditions at the
irradiation facility in QST. The irradiation facility is equipped with *¥7Cs radiation source, which enables long-
term irradiation of the organisms at 100 uGy/day — 50 Gy/day. Potted young seedlings of Japanese red pine are
set up at plots within the irradiation facility to cover the range of the estimated radiation dose rates of the wild
pine trees between 0 (control) and 2 mGy/day. The experiment was carried out under environmentally controlled
conditions simulating seasonal temperature changes. After 6 months of continuous irradiation, most trees were
transplanted to a field for a long-term growth observation in IER, whereas the other trees are still under
irradiation for analyses of effects by years of continuous irradiation.

Keywords: Radiation effects, Japanese red pine, irradiation experiments
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Evaluation of dissolved *’Cs discharge characteristics from a forested
catchment of the Ohta River
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Hayashi?, Hideki Tsuji?, Hirokazu Ozaki?
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Cesium-137 leaching from decomposing forest litter is thought to be one pathway by which dissolved *’Cs enters rivers from
forests (Tsuji et al.,, 2016). To clarify whether this process contributes or not, we studied the correlation between humin-like matter from
microorganism-induced plants decomposition and dissolved *'Cs concentrations.

River water samples were collected approximately once a month from April 2017 to August 2019 at 10 locations (7 locations from
April 2019) from the upstream of the Ohta River in the Namie and Minamisoma districts. These samples were filtered through
0.45-um-pore size membrane filters. Measurements of the dissolved 3’Cs concentrations were made with HPGe detectors. Fluorescence
ntensities of humin-like matter were measured using a three dimension excitation-emission matrix (excitation wavelength: 335 nm,
emission wavelength: 435 nm).

A positive correlation was found between the fluorescence intensities of humin-like matter and normalized dissolved ¥'Cs
(R*=0.17, p<0.001, "¥’Cs concentrations were normalized by the '¥Cs inventory in the catchment). The results indicate that '¥Cs
leaching from forest litter because of litter decomposition can contribute to increasing the dissolved '*’Cs concentration in river water in
forested catchments.
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Establishment of a simplified approach to detect oxidative stress using
8-OHdG positive testicular cell measurements in the large Japanese field
mice
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The generation of 8-OHdAG (8-hydroxy-2’-deoxyguanosine), which is produced from the reaction between hydroxide with guanine,
is a major method to detect oxidative stress. Since oxidative stress is also induced by radiation exposure, large Japanese field
mouse (Apodemus speciosus) were collected from multiple areas within the difficult-to-return zone in Fukushima to evaluate
radiation effects on reproductive organs, such as testicular tissues, have a high sensitivity to radiation exposure and have a
biological importance, thus we investigated possible production of 8-OHdG in these organs. However, specialized knowledge and
techniques are required to effectively evaluate testicular tissues, such as the analysis of discriminating between spermatogenesis
stage which proficiency requires time and effort. Therefore, the aim of this study was to establish a simplified measuring method
of testicular 8-OHdG positive cells that can be performed by inexperienced persons while maintaining a certain degree of
accuracy. Using testicular tissues of large Japanese field mice captured from the difficult-to-retumn zone, 100 testicular cells were
selected without bias from each spermatogenesis stage to be evaluated using the conventional method and 100 testicular cells
were randomly selected to be evaluated using the simplified method, then the number of 8-OHdG positive cells was counted for
each. In consequence, the number of positive cells had a positive correlation between the conventional and simplified methods
(Kendall’s tau=0.672, z=8.781, p<0.01) indicating that the simplified measurement method was effective.
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Radiocesium bioavailability and radiocesium-bearing microparticles in
aquatic insects of Ota River
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Aquatic insects are thought to be an important food resource for freshwater fish to take up radiocesium in mountain streams. Relatively
high '¥Cs concentrations in Stenopsyche marmorata have been reported, which is due to the contents of the digestive tract of this
species feeding on algae and litter with high '*’Cs concentration. However, bioavailability of '’Cs in aquatic insects is unknown:
how much of ¥'Cs is absorbed into aquatic insect tissues and fish body tissues ? In this study, we measured directly 3’Cs
concentrations in contents of gastrointestinal tract and muscles of aquatic insects by dissecting aquatic insects of different feeding habits
including S. marmorata. The trophic transfer factor, which is calculated by dividing '¥’Cs concentration in muscle by *'Cs
concentration in contents of gastrointestinal tract, was compared as an indicator of bioavailability. As a result, the trophic transfer factor
varied depending on the feeding habits of aquatic insects. In addition, individual measurement of '¥’Cs concentrations of S.
marmorata sometimes showed extremely high concentrations. The analysis of the aquatic insect samples using autoradiography with
imaging plates and electron microscope identified the radiocesium-bearing microparicles in some samples. This result indicated that
the presence of high radioactivity particles such as radiocesium-bearing microparicles is one of the causes of the high variation in the
137Cs concentration, especially when measuring a small amount of sample such as aquatic insects.
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Fundamental research on tracer use of natural radionuclide
Masahiro Hosoda*!, Shigekazu Hirao?, Yuki Tamakuma', Naofumi Akata', Shinji Tokonami'
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Many papers about the tracer use of environmental radon have been published in the joumal. Recently, an electrostatic collection type
radon monitor (ERM-I) was introduced in the Institute of Radiation Emergency Medicine of Hirosaki University for tracer use of
environmental radon. In this study, we carried out a calibration experiment of ERM-I using a radon calibration chamber which was
developed by the Institute of Radiation Emergency Medicine. We obtained the conversion factor from counting rate to the radon
concentration. We will carry out the further experiments to know the performance of the radon monitor.
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