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FOREWORD

We conducted experimental beekeeping in Hamadori, including the difficult-to-return zone, during
the 2023 and 2024 seasons in collaboration with researchers from France. Six beehives were placed
at different locations to study the effects of environmental radiation on honeybees using various
methods. Additionally, we harvested and analyzed honey as part of the research.

In the 2023 season, we collected honey from each beehive and analyzed its radiocesium
concentration. In the difficult-to-return zone, detected radiation levels were generally close to or
occasionally exceeded the food standard levels. However, the concentrations in six hives at the
same location varied from hive to hive. The nectar carried by one worker bee at a time may come
from flowers of a single species and a single location. The worker bees in the same hive may go to
different flowers in different locations, so the concentration may vary when compared in terms of
nectar carried by a single bee. However, the honey harvested is multi-flower honey; since there are
thousands of worker bees in each hive and they collect nectar many times from various flowers in
various locations, it was expected that the concentrations would be averaged out over a long period
of time. Based on this idea, we expected that there would not be a significant difference in
concentration among the six beehives, but this was not the case. Perhaps each hive (ie. the same
queen’s colony) has its own preferences and trends in the direction and flowers from which it goes
to collect nectar. Faced with the objective fact that the concentrations were quite different, we
started to consider various possibilities and plan for the next stage of observation and
experimentation.

In freshwater fish such as masu salmon, and wild boars and other wild mammals, differences in
radiocesium concentrations have been observed not only between seasons but also between
individuals. This raises new research questions to be addressed, such as whether there are
differences in food among individuals in close proximity, or whether food changes with the seasons.
It has ecological implications, as the reasons for differences in radiocesium concentrations may stem
from differences in behavior and ecological position that occur within the same species of creature.

What about plants? Plants produce organic matter using water from rainfall and carbon dioxide
from the atmosphere. Trees in the forest form annual rings during their growth in response to
seasonal changes, which record traces of water components that vary from year to year. The
stable isotope ratios of hydrogen and oxygen that make up the water molecules absorbed by plants
fluctuate according to different solar radiation, rainfall, temperature, and other weather conditions
from year to year, and the result is left in the annual rings as a form of organic matter. Although
these isotopes are naturally occurring stable isotopes, not radioactive, and the annual weather
conditions, which vary with the sunspot cycle and El Nifio, can be read from the trees. In other
words, isotope analysis of tree rings can reveal past climate conditions.

What does an understanding of ecosystems bring to society? A deeper understanding of
ecosystems can reduce the uncertainty of estimating how much radioactive substances will be
contained in a food item under any given condition. This improvement in safety is the social
implementation that environmental radioactivity studies aim for. Furthermore, observation or
monitoring of the movement of radioactivity and understanding of ecosystems motivated by it will
pave the way for elucidating the material cycle, which is related to the sustainable use of the
environment, including estimations of the reproduction of natural biological resources and the
potentially available water. It seems that environmental radioactivity studies, including isotope ratio
studies, are becoming a field of study for predicting climate change and its consequences, which
are the background of environmental factors. The symposium, “Ecosystems from the
Environmental Radioactivity Perspective” was planned with this in mind. While recovery from the
disaster is of course of the utmost importance, we hope that everyone will be able to see what lies
beyond recovery and beyond the lessons learned from the disaster.

NANBA Kenji

Director, Institute of Environmental Radioactivity, Fukushima University
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S-01

Tree ring and past environment -Dating buried old woods-
KIMURA Katsuhiko*

Faculty of Symbiotic Systems Science, Fukushima University
*Corresponding author : kkim@sss.fukushima-u.ac.jp

Tree ring analysis (dendrochronology) is the only tool for dating old woods excavated from
archaeological sites and geological event deposits in annual resolution. Introduction of oxygen stable
1sotope dendrochronology enables to locate woods of various species on a single chronological scale. To
create multi-millenial oxygen isotope chronology, tree rings of the vast old woods that I have collected
were analyzed using TCEA-irms installed in IER. Constructed reference chronology was successfully
applied to date timbers from Jomon Period archaeological sites.

Keywords : dendrochronology, oxygen isotope, tree ring, Jomon Period
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S-02

Elucidating of tritiated water cycle in atmosphere-plant-soil system
HIRAO Shigekazu*!

Tnstitute of Environmental Radioactivity, Fukushima University
*Corresponding author : r786@ipc.fukushima-u.ac.jp

There is a need for scientific knowledge to evaluate the environmental impact of releasing ALPS-treated
water from the TEPCO FDNPP into the ocean and operating fusion facilities in the future. Therefore, it
is crucial to understand tritium transfer to plants and organic matter synthesis through photosynthesis.
However, observational data on tritiated water vapor migration under meteorological conditions in Japan
are lacking. In this study, tritium concentrations in environmental media (air, soil, and plants) and tritium
concentration variations in plants were characterized by analyzing tritium migration. Monthly
atmospheric HTO concentrations were within past fluctuation ranges caused by nuclear tests, but ranged
from below ND to slightly higher than the recent Japanese levels. The soil HTO concentrations were
consistent when the atmospheric HTO was released. Tissue free water tritium concentrations in plant
leaves varied greatly depending on observation timing, explained by diffusion uptake from the
atmosphere through stomata, reflecting the instantaneous atmospheric HTO concentration at collection.
The organically bound tritium concentrations were generally similar to monthly atmospheric HTO
concentrations. This study revealed tritium concentration variations among air, soil, and plants through
actual measurements, providing important basic information for assessing the environmental tritium
impact near atmospheric release sources.

Keywords : tritiated water vapor, organically bound tritium, LSC
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S-03

Why does cesium radioactivity persist in freshwater fish?
WADA Toshihiro*!

Tnstitute of Environmental Radioactivity, Fukushima University
*Corresponding author : t-wada®@ipc.fukushima-u.ac.jp

This presentation will explain the reasons for the persistent ’Cs contamination of freshwater fish
compared to marine fish, based on a case study of masu salmon in the Ukedo River system that flows
through the difficult-to-return zone (Wada et al, 2024). The ’Cs concentrations of masu salmon ranged
from 10.6 to 13,000 Bq/kg-wet, with large differences among sites. At all sites, “size effect” (a tendency
for larger individuals to have higher '*Cs concentrations) was observed and individuals exceeding the
regulatory limit of 100 Bq/kg were also found. The *Cs concentrations of masu salmon at each site were
found to be related to the air dose rates, dissolved-form '¥Cs concentrations, and '¥Cs concentrations of
primary producers. Detailed analyses at the Ogaki Dam reservoir (an artificial lake) and two nearby
river sites showed that the main prey of masu salmon were terrestrial insects with high *"Cs
concentrations in the river, and small fish with low ¥Cs concentrations in the lake. Based on the results
of carbon and nitrogen stable isotope ratio analysis, it was considered that continuous ’Cs uptake from
terrestrial insects supplied from forest ecosystems and bioaccumulation within the water body strongly
affected the '*’Cs concentration in the masu salmon in river and lake ecosystems, respectively. These
different factors were thought to cause persistent *’Cs contamination of freshwater fish inhabiting the
upper reaches of rivers and dam reservoirs.

Keywords : Freshwater fish, '¥Cs, food-web transfer, river, dam reservoir

HREPORBOBIEL 7 ARERZET LIS o ?
AR

Ut B K A BRI RE R FE T
T E © t-wada@ipc.fukushima-u.ac.jp

AR T, RN EEX IR 2 RN 255 ARICERT 5 Y < 2 078561 (Wada et al, 2024) % b & 12,
KA IEAR, RAKMOYCsTHLEDIEILLTL £ 95 BEROWTHIT 5. 20204 OEFIZFHE A NIIKRO L
VeIl 5 M B & VKA 7 A MK TR EE S 72 < X O Csi FE1310.6~13,000 Ba/kg-wetTd O, 24 4]
TREREWHPHER SN, ETOHTTH A AR (A4 XK E KT T Csi BE AR W ET) H3FR0
b s b e bic, KHEAI00Be/ kgx M2 A MAESHER SNz 720 FHTOY < XD Csi I, 221
PR BRI Col i, —RAFEE DV CsIRIES & OBRATRD Sz Kili & 2k s X OV 8
N2 BB CEHE LW R IT o 7285 Y AOELEAWE. WITIEYCsitEDmEAERRTH
0. ¥ AlKIE T CsIEEE DRI TH o 720 T2 REBRFLEFRMALOA OEL S, )l
TSR A BT BB R A A L72BUAAS, A MK TSN T oA As, KKIRICERT 5
Y XDVCSIEFEIHEZ RIZFLTWAE EEZONT, TRODORLZERICE Y, )l LiftlEs L 05 4
WK AE BT 2 RKBOCSTH RV ENL L T3 L& 2 bz,

F—7—F KM TCs, EWESE, WL 5L K

13



The 11th Annual Symposium of the IER, Fukushima University / f# & K F BB REMIZEAT 45 11 [l Ry &

S -04

Tritium in the marine environment after the ALPS treated water
discharge

TAKATA Hyoe* MIURA Hikaru?, WADA Toshihiro!

Institute of Environmental Radioactivity, Fukushima University, 2Sustainable System Research Laboratory,
Central Research Institute of Electric Power Industry
*Corresponding author : h.takata@ier.fukushima-u.ac.jp

In this presentation, we will show the spatiotemporal distribution of tritium (H-3) in coastal seawater and
marine organisms in the coastal waters near the Fukushima Daiichi Nuclear Power Plant (FDNPP) for
one year after the release of ALPS treated water. Relatively high tritium was observed in the coastal
water within 5 km from the plant on September 5, 2023 during the first discharge period (August
24-September 11). On the other hand, the results collected on October 11, 2023 during the second release
period (October 5 - October 23) were not necessarily distributed in the same manner as the first release.
A similar trend was observed thereafter, indicating that the distribution of tritium in the coastal area
around FDNPP depends mainly on coastal currents and other factors. The results obtained approximately
one year after the release will also be discussed and will be compared with results of coastal seawater
and marine organisms before the release of ALPS treated water.

Keywords : coastal region, tritium level, seawater, marine organism
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S-05

Long-term changes in ecosystems radioactive contamination :
legacy sites and Fukushima

Aleksei KONOPLEV*!

nstitute of Environmental Radioactivity, Fukushima University
Corresponding author : 701®@ipc.fukushima-u.ac.jp

The main radionuclides of environmental significance released due to the Fukushima accident were
radioiodine (specifically *'I) and radiocesium isotopes (*Cs and *'Cs). I was posing a threat only
during a few months after the accident since its half-life is very short (about 8 days). The initial ratio of
BiCs/1Cs isotopes in the Fukushima fallout was about one. The contribution of *!Cs to the radioactivity
of the environment, as compared to *’Cs, was decreasing over time due to its more rapid decay. Today,
14 years after the Fukushima accident, with the short-term and mid-term phases already over, **Cs long-
term fate and transport in the environment of the Fukushima Exclusion zone becomes an issue of
significant relevance. The ease with which *’Cs moves through the ecosystems and is taken up by plants
and animals is determined by its chemical forms and site-specific environmental characteristics. The
peculiarities in climate, geomorphology, and *Cs speciation in the fallout were demonstrated to lead to
differences in migration rates of '’Cs in the environment and rates of its natural attenuation as compared
to Mayak in Russia and Chornobyl in Ukraine. It has been revealed that in the exclusion zone, the
Fukushima-derived *Cs is strongly bound to soil and sediment particles, which reduces the potential
bioavailability of this radionuclide. Up to 30% of the deposited *’Cs on soil of the exclusion zone were
found to be incorporated in hot glassy particles (“Cs balls”) insoluble in water. Irrigation ponds in Okuma
and Futaba towns demonstrated persistent behavior of Cs, its concentrations not decreasing and
showing regular seasonal variations: the *Cs concentrations tend to grow in the summer and decrease in
the winter. Overall, higher precipitation, higher air temperatures and steep slopes in the Fukushima
exclusion zone are conducive to higher wash-off of radiocesium and its faster self-purification as compared
to the Mayak and Chornobyl cases.

Keywords : Fukushima, Chornobyl, Mayak, exclusion zone, radiocesium, fate, transport, self-purification
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S-06

Why are the radiocaesium activity concentrations in rice so low?
TSUKADA Hirofumi*!

Tnstitute of Environmental Radioactivity, Fukushima University
Corresponding author : hirot@ipc.fukushima-u.ac.jp

The absorption of radiocaesium (Cs) from roots to plants is strongly influenced by potassium (K),
another alkali metal and an essential element, and plant uptake of Cs and K is competitive. Low K
content increases the uptake of Cs by plants, while the presence of sufficient K inhibits Cs uptake.
Therefore, the presence of a certain amount of K in the soil is necessary as an essential nutrient element
for crops and to control the transfer of Cs to plants. Rice is the staple food of the Japanese and a major
grain in Southeast Asia. Rice cultivation is irrigated with agricultural water and maintained under
waterlogged conditions throughout the growing season. This creates a reducing environment in the soil
below the water surface, generating ammonium ions (NH4"), and the Cs previously absorbed in the soil
is exchanged with NH4", resulting in a higher concentration of Cs in the pore water than in the flood
water. In this study, flood water and pore water were collected throughout the cultivation period and
investigated the changes in the Cs and K concentrations. The *"Cs concentration in pore water
increased more than 10 times than that in flood water due to an increase in NH4" in pore water, and that
the K concentration in pore water also increased at the same time. As a result, the ¥’Cs/K concentration
ratio in pore water was relatively uniform, indicating no change in the competitive relationship between
the two, which was similar to the "’Cs/K concentration ratio in flood water. Therefore, it is clear that
waterlogging increases the '*’Cs concentration in pore water, but at the same time increases K
concentration, thereby suppressing *’Cs uptake by rice.

Keywords : "Cs/K concentration ratio, NH4*, waterlogging period, competitive absorption
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Learning from tritium radioisotope in Fukushima waters

Maksym GUSYEV*!, HIRAO Shigekazu!, Aleksei KONOPLEV!, WAKIYAMA Yoshifumi!,
Alexandre CAUQUOIN? AKATA Naofumi?®

Institute of Environmental Radioactivity, Fukushima University, *Institute of Industrial Science, The University
of Tokyo, *Institute of Radiation Emergency Medicine, Hirosaki University
*Corresponding author : r891@ipc.fukushima-u.ac.jp; maksymgusyev@gmail.com

Tritium radioisotope (H-3 or T) with a half-life of 12.32 years was released to the atmosphere in the 2011
Fukushima Daiichi Nuclear Power Plant (FDNPP) accident making it a complimentary tool to the
established cesium-137 dynamics in Fukushima waters. While environmental tritium is a cosmogenic
radionuclide traced as a water molecule (HTO) to understand terrestrial water circulation, tritium
monitoring is required to quantify the influence of the FDNPP tritium release and ongoing activities such
as the FDNPP decommissioning. In the recent study, the atmospheric simulation with both the FDNPP
anthropogenic and natural tritium in precipitation was required to interpret water transit times from
tritium measurements at coastal sites between 2012 and 2014. For monthly precipitation, tritium has been
measured in Namie Town from 2012 and at the Institute of Environmental Radioactivity (IER) from 2023
as a part of the Global Network of Isotopes in Precipitation (GNIP) under the International Atomic
Energy Agency. In 2023, tritium measurements in summer precipitation and surface waters indicated
non-typical seasonality pattern indicating a complex water circulation.

Keywords : tritium radioisotope, precipitation, pond water, stream water, mean transit times
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0-02

Environmental modeling for radiocesium in watershed scale
SAKUMA Kazuyuki*', KURIKAMI Hiroshi

Tapan Atomic Energy Agency
*Corresponding author : sakuma.kazuyuki@jaea.go.jp

It is important to investigate radiocesium behavior through rivers based on the characteristics of
migration of each land use when we consider the radiocesium behavior in terrestrial areas. Many
universities and institutes have been conducting long-term monitoring to investigate the radiocesium
discharge through rivers and the mechanism of its sources and discharges. In this study, we report
simulation studies by watershed modeling coupled with a forest compartment model which describes
radiocesium leaches from forest litter upstream of Ohta River in the forested catchment in Fukushima
Prefecture. Regarding the dissolved radiocesium concentration in river water, our model can reproduce
the observed phenomena such as the temporal variation under base flow conditions and high
concentration under storm flow conditions. Furthermore, we also report the importance of thinking about
the radiocesium behavior on a watershed scale and the role of environmental modeling based on the
previous reports.

Keywords : physically-based watershed modeling, radiocesium, river
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The Fukushima paradox of plankton : hot zooplankton in clean
waters

NISHIKAWA Jun*

ISchool of Marine Science and Technology, Tokai University
*Corresponding author : jun_nishikawa®@tokai.ac.jp

The March 2011 Tohoku earthquake and subsequent tsunami resulted in the release of a large amount of
radionuclides from the TEPCO Fukushima Daiichi Nuclear Power Plant (Fukushima NPP), and was
contaminated into the ocean. Immediately after the accident, we have conducted research cruises to
examine Cs concentrations in marine plankton and seawater in the areas around the Fukushima NPP
(Buesseler et al. 2012, Baumann et al. 2015, Vives i Batlle et al. 2018, Tateda et al. 2024). The results from
ours and other studies indicated that the rate of decrease in Cs concentrations in zooplankton (bulk) is
lower than those in seawater. In particular, in offshore areas, Cs concentrations in zooplankton were high
and fluctuated, even though Cs concentrations in seawater showed pre-accident levels. And, the reasons
for these mismatch in Cs concentrations in zooplankton and their surrounding waters are still unclear.
When measuring zooplankton Cs concentrations, samples collected by the plankton nets are measured as
"bulk" zooplankton values. Because these plankton samples contain a variety of animal taxa, the
differences in their community structures as well as trophic structure may affect the Cs concentrations.
Furthermore, it has recently been suggested that plankton samples may be contaminated by the cesium-
bearing microparticles suspended in the water. In this talk, I will discuss the possible reasons to explain
"why zooplankton living in 'clean' seawater show high and fluctuating Cs values" focusing on the
relationships between '*Cs concentrations in zooplankton and the community/trophic-level structures of
them from recent cruises.

Keywords : radiocesium, zooplankton
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Radial Distribution of "Cs in Japanese Cedar : Review and Ongoing
Research

Muyiwa Michael OROSUN*, Vasyl YOSCHENKO!, NANBA Kenji!

! Institute of Environmental Radioactivity, Fukushima University
*Corresponding author : r466@ipc.fukushima-u.ac.jp

Radiocesium (**Cs), with a half-life of 30.04 years, remains the primary contributor to long-lasting
contamination in Fukushima Prefecture and neighboring areas following the nuclear accident. The
forests, covering up to 70 % of the affected areas, are a concern due to their valuable ecosystem services
(timber, food, recreation, etc.). The potential resumption of commercial forestry activities in areas with
high contamination levels is contingent upon compliance with national radiocesium standards for forest
products, primarily focusing on wood. Japanese cedar, which is the dominant coniferous plant in Japan, is
significant due to its usefulness in timber production making it a crucial area for study and management
to mitigate ongoing radiological risks. The radial distribution of radiocesium in Japanese cedar tree
trunks has shown unexpected patterns, with higher concentrations in the heartwood than the sapwood,
which deviates from the typical distribution patterns observed in other tree species. This apparent
conundrum is a serious concern requiring a rigorous study to unravel the complex interplay of
biochemical and environmental factors and mechanisms responsible for radiocesium uptake, transport,
and accumulation in the Japanese cedar. Hence, this review explores factors driving observed trends,
identifies knowledge gaps, and outlines future research directions to deepen our understanding of the
radial distribution of radiocesium in Japanese cedar.

Keywords : radiocesium, forest ecosystems, Japanese cedar, Fukushima
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Radioecology in agricultural systems: interception, weathering,
translocation, and soil-to-crop transfer

TAGAMI Keiko*, UCHIDA Shigeo *

I National Institutes for Quantum Science and Technology
*Corresponding author : tagamikeiko@qst.go.jp

Ingestion of agricultural crops is one of the important pathways of radionuclides to humans like essential
elements. Therefore, the behaviour of radionuclides in agricultural ecosystems are of great interest. When
releases of radionuclides to the atmosphere occur due to nuclear accidents, crop surfaces are
contaminated due to the direct deposition before radionuclides reach to the soil surface, which is known
as interception. Then the radionuclides attached to the crop surfaces are gradually removed by
weathering, that is by wind and rain. During that time some portion of the attached radionuclides can be
fixed on the plant surfaces or taken up to the inside of the plant and then translocated to other plant
tissues. The degree of fixation or translocation depends on the characteristics of the radionuclides. For
instance, some radiocaesium are taken up by plant and translocated to other tissues especially growing
parts because it is a surrogate of potassium, an essential element for plants. Compared to radiocaesium,
radioiodine and radiostrontium are less translocate from the attached parts.

After the period of atmospheric releases, radionuclides deposited on the soil surface remains in there thus
soil-to-crop transfer of radionuclides through roots are observed in paddy field, upland field, and so on.
The transfer factor of radionuclide is defined as the concentration ratio in crop and soil. The factor is
affected by the radionuclide mobility in soil and also necessity of the elements to crop.

Keywords : paddy field, upland field, radiocaesium, radioiodine, radiostrontium

FRFEGIBIC I 2 GRS < B, T =) V7, ik K OV
~HP ST HR X

M B Rt R

U TR H AT ZE B SRR
*HIL# 4 © tagamikeiko@qst.go.jp

BUEM 2 BINT 5 2 Lid, BHICEDI L MIBITT 2 EELRIRTH 5205, MFHEZIEICE > TH DS
ENER Do TOI0, BEARRIIB 2 MGHBEOBREINEH S b, BRI KEICX > TR ER
FEORKFMIEATEZ 5 & AR IR ISR T3 2 i I LS L. BIEY R SH RS
5o ZOH%. TEMFRMIAAE L BRI RIS X 2 BUEIC X - THE4 ICRE SN S, F7-hi K
WA L 72 B AR O — SRS E S B A A NERICHL D A M THUOMBRICHRTR 3 50 & LRt O
PR, BB ORI L > TR S, BIZIX REHEL S Y 2004E, HICL > TRHITETH S
AN EREDTD, —EBIIREPICE) A F TSRS SRR T 50 BEHEI R L BGHMER b
YFT L, BEEE Y AR FE D D ORI R v,

KA 72 o 728, IR TEAE L2 BRI TIERICE 5 Tn b 720, KHRMTIE 1%
M SVEW DS ERZE ORI BIZE SN b, BSHEZEORITRENL, 1EW & HEoRERE LT
F#sh, TEHOREHEEEOBHORER, EWOILHEOLEEITHESNS,

F—U—FkH, M BEEEE Yy A BRI YR TR T A

23



The 11th Annual Symposium of the IER, Fukushima University / f# & K F BB REMIZEAT 45 11 [l Ry &

0-06

Integrating Ecosystem Services in Radiological Protection
Deborah OUGHTON* !

!Norwegian University of Life Sciences and Norwegian Nuclear Research Centre
*Corresponding author : deborah.oughton@nmbu.no

The ICRP has proposed that ecosystem services could be applied as a relevant framework for
environmental protection and related policy. The approach could be used to support the integrated
approach of risk assessment and management, including research on quantification of effects of ionizing
radiation on ecosystem functions and the integration of ecosystem services in post-accident management
and remediation. As the ecosystem services concept highlights the biophysical, economic and socio-
cultural dimensions of the impacts of radiological contamination, encompassing both the radiation
protection of human and ecosystems, it could contribute to future research in radioecology.

However, the ecosystem services concept is not without controversy. There is a need to address the
different ways in which radioactive contamination could affect ecosystem services, and to articulate cause
and effect relationships between the state of an ecosystem, its level or radiological contamination and
provision of services. In addition, the concept is also accompanied by debates about the status of humans
in ecosystems, and the reduction of environmental goods to monetary values. To solve these knowledge
gaps and uncertainties, it is still necessary to acquire robust data on the impacts of radiation on
ecosystems both under experimental and realistic conditions, and to integrate all potential consequences,
ecotoxicological but also economic and sociocultural into decision making processes involved in
radiological contamination situations or post accidental contexts. The presentation will use ongoing
projects to illustrate both how the approach could be applied and highlight some of the challenges with
integrating ecosystem services in environmental radiological protection.

Keywords : ecosystem services, radioecology, ethics, radiation.
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Spatio-temporal variations in "*’Cs concentrations in water bodies
of an urban area

SUZUKI Nobuhiro*, WAKIYAMA Yoshifumi?, TAKATA Hyoe?

IGraduate School of Symbiotic Systems Science and Technology, Fukushima University, ?Institute of
Environmental Radioactivity, Fukushima University
*Corresponding author : s2371007@ipc.fukushima-u.ac.jp

It has been reported that the rate of decrease in *’Cs concentrations in suspended solids (SS) and
dissolved form in urban areas is faster than in forests and agricultural lands. On the other hand, high
concentrations of **’Cs in concentrations in water and sediment in urban areas were also reported. There
are still uncertainties of *"Cs dynamics in urban areas because of relatively small numbers of research
focusing on urban areas. In this study, water samples of 40 L each were collected 5 times at 17 locations
in Koriyama from August 2023 to August 2024. The water samples were filtered to measure the *Cs
concentration of SS and dissolved *’Cs concentration. In addition, stable isotope ratios, é °N and ¢ *C
and heavy metals contents were measured. The dissolved *Cs concentration ranged from 0.002 to 0.03
Bq/L and there was no bias in its spatial distributions. The *Cs concentration of SS ranged from (.7 to
6.9 kBq/kg and tended to increase toward downstream direction. The difference in spatial pattern
between the concentrations suggests that the inflow of the no-dissolved *"Cs increased the *"Cs
concentration. The *"Cs concentration in SS showed a positive correlation with ¢ '°N. This result
suggests that any of anthropogenic substances may be a factor in increasing the '*’Cs concentration.
Updated analysis will be presented after completion of planned analyses.

Keywords : urban area, suspended solids, *’Cs concentration
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Water quality change associated with decontamination in an urban
pond

KUROSAWA Honoka*, NANBA Kenji*}, WADA Toshihiro®, WAKIYAMA Yoshifumi®

IGraduate School of Symbiotic Systems Science and Technology, Fukushima University, 2Faculty of Symbiotic
Systems Science, Fukushima University, *Institute of Environmental Radioactivity, Fukushima University
*Corresponding author : s2271004@ipc.fukushima-u.ac.jp

Ponds affected by the Fukushima Daiichi Nuclear Power Plant accident have been decontaminated
through measures such as bottom sediment removal to mitigate risks associated with radionuclides.
Bottom sediment removal has been widely implemented with the aim of improving water quality by
preventing the leaching of nutrients. On the other hand, if the purpose is not to improve water quality,
the water quality may deteriorate. The objective of this study was to clarify the effects of
decontamination on the pond water quality and the long-term changes in water quality after
decontamination. The study site is an urban pond in center of Koriyama City, Fukushima Prefecture, and
it was decontaminated by bottom sediment removal in 2017. Pond water was collected in 2015 and 2018 -
2022, inflow and outflow water in 2020 - 2022 was also collected and analyzed for *Cs concentration,
nutrients, major cations, and C and N stable isotope ratios. Comparing 2015 and 2018, only ¢ *C
significantly increased (p < 0.05); comparing 2018 and 2019 - 2022, K* and NO2-N concentrations
significantly decreased (p < 0.05). It was suggested that water quality did not change dramatically due
to decontamination. The concentrations of major cations and nutrients in the inflow water were higher
than in the pond and outflow water, and the concentrations of chlorophyll a in the pond and outflow
water were higher than in the inflow water. It was suggested that water with high concentration of
nutrients and major cations flows into the pond and is used for phytoplankton growth in the pond.

Keywords : bottom sediment removal, nutrients, C and N stable isotope ratio
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Variations in ’Cs concentrations in river water and coastal
seawater in a high-flow event on Abukuma river catchment

WAKIYAMA Yoshifumi*, TAKATA Hyoe!, KUROSAWA Honoka? SUZUKI Nobuhiro?

nstitute of Environmental Radioactivity, Fukushima University, *Graduate School of Symbiotic Sciences and
Technology, Fukushima University
*Corresponding author : wakiyama@ipc.fukushima-u.ac.jp

A substantial exportation of *¥Cs through rivers during high-flow reportedly resulted in a temporary
increase in ®"Cs concentration in coastal seawater. Our previous observation on the Ukedo river system
showed that thel90 GBq of *"Cs exportation increased *Cs concentration in seawater at the seashore to
50 times the level of normal condition September 2023. Accumulation of such observation cases could
contribute to a better understanding of the *’Cs dynamics and to improve predictability. In this context,
we present the results of observations of the Abukuma river. Water samples were collected for five times
at the Iwanuma site downstream the Abukuma river and at the beach on river mouth from August 11 to
23, 2024. During this period, a catchment mean rainfall totaled 217 mm with a peak on August 16, as
Typhoon Ampil approached. The *"Cs concentration of suspended solids in river averaged 1120 Bq/kg
and showed a decreasing trend during the period. Dissolved *’Cs concentrations averaged 20 mBq/L and
were lowest on August 17, the peak flow day. The total ¥"Cs exportation during this period was
estimated to be 82 GBq. The ¥ Cs concentration in suspended sediment in coastal seawater averaged 380
Baq/kg and the dissolved “Cs concentration averaged 43 mBq/L. No significant increase in *"Cs
concentrations was observed during '*Cs exportation peak. Comparing with the results on the Ukedo
river, it is suggested that response in coastal seawater to “'Cs exportation depends not only on
magnitude of the exportation, but also on various factors of catchment and seawater conditions.

Keywords : '¥Cs, Sediment transport system, typhoon
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Accumulation of plutonium-242 by the pondweed. Model
experiments

Lidiia BONDAREVA*

Federal Scientific Center of Hygiene named after F.F. Erisman
*Corresponding author : lydiabondareva@gmail.com

Plutonium isotopes dissolved in surface water bodies accumulate in aquatic plants. In the present
research, we studied the accumulation of plutonium-242 by a submerged aquatic plant, pondweed, during
model experiments. Water and aquatic plants were collected in the Yenisei River. The plutonium isotope
content was determined by the ICP-SM method. To compare the results, we used the alpha spectrometry
method after radiochemical extraction of the isotope. After the end of the experiment on plutonium
accumulation, the isotope distribution was studied in plant fragments. As a result, the following was
obtained: 10 to 15% of the total accumulated plutonium was detected on the leaf surface in the exchange-
adsorption layer while 45 to 55% was directly associated with the leaf biomass, among these up to 40-50%
was associated with solid fragments of the plant cells, and ~5% with the cell cytoplasm (intracellular
fluid). With citrate ions added to the water of the model environment, the portion of plutonium on the
surface of the leaves decreased to 5-7%, while the portion of the radionuclide in the cytoplasm increased
to 10-12%. This is probably due to the physicochemical properties of the compound formed between
citrates and plutonium.

Keywords : plutonium, pondweed, accumulation, distribution, model experiments
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Effects of large-scale wildfires on the redistribution of
radionuclides in the Chornobyl River system

IGARASHI Yasunori*, Valentyn PROTSAK? Gennady LAPTEV? Igor MALOSHTAN?,
Dmitry SAMOILOV?, Serhii KIRIEIEV?, ONDA Yuichi!, Alexei KONOPLEV*

ICenter for Research in Radiation, Isotopes and Earth System Sciences, University of Tsukuba, 2Ukrainian
Hydrometeorological Institute, National Academy of Sciences of Ukraine, °SSE “Ecocentre”, State Agency of
Ukraine, ‘Institute of Environmental Radioactivity, Fukushima University

*Corresponding author : igarashi.yasunorigm@u.tsukuba.ac.jp

Wildfires in radiologically contaminated areas raise significant concerns due to potential radionuclides
redistribution and increased public radiation exposure. This study examined the impact of the 2020
Chornobyl wildfire on the redistribution of radionuclides, specifically *’Cs and *Sr, in the Chornobyl
River system. Our findings indicate that the inventories of *’Cs and *Sr in the charred residues and soil
decreased with increasing distance from the nuclear power plant, which is consistent with the initial
deposition patterns. Speciation analysis revealed that the water-soluble fractions of *’Cs and *Sr in the
charred residues were significantly higher than those in the soil, implying increased mobility. Following
the wildfires, no significant increase in '*Cs concentration was observed in a river catchment in
Chornobyl. However, ¥Sr concentrations showed a significant increase, exceeding the permissible levels
in drinking water (2 Bq/L) in Ukraine. This increase is attributed to hydrologically driven mobilization
processes: (1) during snowmelt in spring and (2) the transport of soluble ®Sr from charred residues and
surface soil into the river during high suspended solid concentration events.

Keywords : wildfire, radionuclide redistribution, Chornobyl River system, radioactive contamination
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Study on pretreatment methods of seawater for determination of
ultra-trace radionuclide Cs

TAJIMA Taiyo', ASAI Shiho? SAITO Kyoichi®, SEKO Noriaki!, HOSHINA Hiroyuki?, HORITA Takuma®,
YAMASAKI Shinya!, TAKAKU Yuichi!, SUEKI Keisuke!, SAKAGUCHI Aya*!

"Uniersity of Tsukuba, *Waseda University, *National Institute of Advanced Industrial Science and Technology,
*National Institute for Quantum Science and Technology Takasaki, >Japan Atomic Energy Agency
*Corresponding author : ayaskgc@ied.tsukuba.ac.jp

Cs-135 (1Cs, T12 = 2.3M years) is an anthropogenic radionuclide released into the environment as a
result of nuclear testing and leaks from nuclear facilities. This nuclide can be used as an alternative to
BCs as a tracer of seawater circulation. In addition, the monitoring of the concentrations of *Cs
associated with releases/dispersal from nuclear facilities is required from a radiation protection point of
view. It is therefore essential to establish the measurement method for this nuclide. However, the
concentration of ®Cs in seawater in general is extremely low (estimated at 1.6 fg/kg), and mass
spectrometry requires the concentration of Cs from a large amount of seawater. To overcome this
problem, we focused on insoluble cobalt ferrocyanide (Co-FC) adsorbents. First, the conditions of
radiation-induced graft polymerization for the synthesis of Co-FC adsorbents were investigated, and the
optimum conditions were determined. The optimum conditions for the adsorption and desorption of Cs in
seawater by the synthesized Co-FC were also investigated. As a result, simple concentration method for
Cs from seawater was established.

Keywords : anthropogenic radionuclide, **Cs, insoluble cobalt ferrocyanide, graft polymerization,
mass spectrometry
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Gravitational separation of contaminated soil and quantification
of cesium-rich micro-particles

YAMASAKT Shinya*', TAKEUCHI Koyo?, SAKAGUCHI Aya'

"Pure and Applied Sciences, University of Tsukuba, 2Graduate school of Science and Technology
*Corresponding author : s-yamasaki@ied.tsukuba.ac.jp

The Fukushima Daiichi Nuclear Power Plant accident resulted in the large-scale release of radioactive
cesium. It has been revealed that, in addition to natural minerals, cesium-rich micro-particles (CsMP)
serve as a medium for radioactive cesium in surface soils. Despite their small size (~a few micrometers),
CsMPs possess high radioactivity per particle, making them of particular concern from the perspective of
biological effects and other related issues. However, there is currently no method available for the
selective separation of CsMPs. In this study, a method for selectively separating CsMPs was developed,
focusing on particle density. Contaminated soil was treated using gravitational liquid separation, and the
mass of each fraction was measured. Subsequently, p-ray analysis using a Ge semiconductor detector
was conducted on each fraction, and a quantitative method (QCP method) was applied to determine the
amount of CsMPs and their radioactivity. The density of CsMPs was then discussed. As a result, it was
found that most of CsMPs were obtained from the fractions with lower densities. Differences in the
number and radioactivity of CsMPs at various sampling locations are also reported.

Keywords : cesium-rich micro-particles, particle density, QCP method
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A study on a method for obtaining radiation source intensity and
location from multiple viewpoints using swarm intelligence

TORII Tatsuo*

Institute of Environmental Radioactivity, Fukushima University
*Corresponding author : t.torii@ier.fukushima-u.ac.jp

To monitor a wide area, it is necessary to do so using a large number of measuring instruments and to
integrate their data. The objective of this study is to create radiation distributions from multiple
viewpoints using multiple robots with swarm intelligence as an artificial life simulation. Here we report
on the objectives, methods, and progress of this study.

Keywords : radiation monitoring, swarm intelligence, swarm robotics
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Characteristics of Cs-137 activity concentrations in aquatic insects
KANASASHI Tsutomu*', WADA Toshihiro"

Tnstitute of Environmental Radioactivity, Fukushima University
*Corresponding author : tkanasashi@ier.fukushima-u.ac.jp

Due to the Fukushima Daiichi Nuclear Power Plant accident, some headwater streams in central and
eastern Fukushima are still heavily contaminated by radiocesium, and the shipment of mountain stream
fish continues to be restricted. Radiocesium has also been detected in aquatic insects eaten by stream fish
in the food webs of stream ecosystems. Because aquatic insects differ in their habitat and food sources
among species, it i1s expected that the activity concentration of radiocesium will also differ, and the
difference may affect the difference of radiocesium activity concentration among the fish. Therefore, we
compared the Cs-137 activity concentrations in aquatic insects with similar habitats but different food
sources. In previous studies, the whole body was used for radiocesium measurement because many
species of aquatic insects are small. However, the aquatic insects do not absorb all the radiocesium
contained in the food sources, and some of radiocesium is excreted without being absorbed. Radiocesium
in forms that are not absorbed by aquatic insects may also not be absorbed by stream fish that prey on
aquatic insects. Therefore, we collected relatively large larvae of Ephemeridae, which had a high density
of individuals and were easy to collect, to compare the Cs-137 activity concentrations between their gut
content, legs, and body.

Keywords : headwater stream ecosystem, Trichoptera, Ephemeridae, gut contents
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Comparison of the amounts of radiocesium uptake by Polychaete
(Perinereis aibuhitensis) reared in seawater with different
radiocesium concentrations

SASAKI Keiichi*!, URYU Junya!, ITO Takayuki', YAMANOBE Takahiro?

"Fukushima Prefectural Research Institute of Fisheries Resources 2Fukushima Prefectural Fishery Office
*Corresponding author : sasaki_keiichi_01@preffukushima.lg.jp

Polychaete (Perinereis aibuhitensis) were reared in seawater with different concentrations of radiocesium (1
Bqg/L and 5 Bq/L) and the amounts of radiocesium absorbed were compared. Approximately 500g of
polychaetes were kept in a 60 cm glass tank (45L water volume) at a water temperature of 12° C, a
salinity of 25%. , and the experiment was conducted without feeding. Polychaetes were collected at 7, 14,
and 28 days after the start of the rearing experiment and measured for radiocesium concentrations.

The radiocesium concentrations of polychaetes reared in rearing seawater with a radiocesium
concentration of 1 Bq/L were 6.6-9.6 Bq/kg-wet, 10.1-124 Bq/kg-wet, 10.2-15.8 Bq/kg-wet at 7, 14, and 28
days, respectively. The radiocesium concentrations of polychaetes reared in rearing seawater with a
radiocesium concentration of 5 Bq/L were 21.3-25.6 Bq/kg-wet, 30.5.-43.8 Bq/kg-wet, and 754 Bq/kg-wet
at 7, 14, and 28 days, respectively.

The radiocesium concentration in the polychaetes was non-detectable (ND) at the beginning of the
experiment. Polychaete accumulated radiocesium by about 15 times in both rearing seawaters at the end
of the experiments.

Keywords : radiocesium, polychaete (Perinereis aibuhitensis), prey organisms
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Microbial analysis of the bryophyte symbiotic ecosystem in
Fukushima Prefecture

TOYAMA Asato', IKEMATSU Taichi?, MORIGUCHI Kazuki’, SHIMAMURA Masaki**

Department of Biological Science, Faculty of Science, Hiroshima University, 2Graduate School of Integrated
Sciences for Life, Hiroshima University
*Corresponding author : mshima@hiroshima-u.ac.jp

The bryophytes are one of the most widely used organisms for biomonitoring including radioactive
contamination due to their small bodies in direct contact with soil. Various types of microorganisms grow
inside the bryophyte tissue, forming a symbiotic ecosystem. The composition of these microorganisms,
which are mainly cyanobacteria and fungi, is not well understood in terms of genetic information.
Biomonitoring using the microbiome as an indicator is often faced the challenges of the vast and complex
composition of the soil microbiome, and the fact that it can fluctuate even in a very small range due to
subtle differences in environmental conditions. We considered that by focusing on the composition and
genetic diversity of the symbiotic microbiome within the single bryophyte species, we might be able to
evaluate the fluctuations in the soil ecosystem according to the environment of each survey site under
unified conditions. In this study, we collected a bryophyte species, Anthoceros agrestis, which grows widely
in rice paddies and around houses, from five localities in Fukushima Prefecture, including the Hamadori
region, and five localities in Hiroshima Prefecture. In addition to microscopic observation of the inside of
the plant body, we performed amplicon analysis of the 16SrRNA V3/V4 region of the bacteria and the
ITSI1 region of the fungus to analyze the symbiotic microbial community. We report the results of
comparative analyses of the microbiota within and between the bryophyte populations and discuss the
effectiveness of biomonitoring using bryophyte-symbiotic microbiota.

Keywords : bryophytes, hornworts, biomonitoring, radiation effect, 16S rRNA, ITS, microbiome analysis
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Effect of different Prussian Blue compounds in feed on ’Cs uptake
and excretion by silver Prussian carp

Valery KASHPAROV*, Sviatoslav LEVCHUK!, Dmytrii HOLIAKA!, Yuri KHOMUTININY,
Marina ZHURBA!, Polina PAVLENKO", Oleksandra SHVARDAK?, Vasyl YOSCHENKO?

'Ukrainian Institute of Agricultural Radiology of National University of Life and Environment Sciences of Ukraine,
nstitute of Environmental Radioactivity, Fukushima University
*Corresponding author : kashparov@nubip.edu.ua

This paper documents that adding the different Prussian Blue (PB) compounds in feed is an effective
and inexpensive countermeasure to reduce the “Cs contamination of fish. Laboratory aquarium
experiments were conducted to investigate the effects of feed containing either 0.1 % or 1 % of
ammonium ferric hexacyanoferrate (AFCF, NH4Fe[Fe(CN)6]), potassium ferric hexacyanoferrate
(KFCF, KFe[Fe(CN)s]), or Ferrocyn (mixture of 95% ferric hexacyanoferrate (FCF, Fes[Fe(CN)e]3)
and 5% KFCF) on “Cs uptake and excretion by silver Prussian carp (Carassius gibelio (Bloch, 1782)).
The experiments lasted for 2 months at a constant water temperature of 24 + 1 C . In each aquarium,
at 9 am. fish received 0.2 g of feed per day (about 0.2% of fish weight) containing 19 + 2 Bq of *Cs. In
addition, at 3-4 p.m., fish in different aquariums received 0.8-1.0 g of feed per day (about 1% of fish
weight) containing 0%, 0.1% or 1% of different PB compounds. The use of feed with 0.1% and 1% of PB
compounds resulted in 2-3 and 34 times lower accumulation of *’Cs in the fish body at the end of the
experiments, respectively, compared to control fish receiving feed without PB compounds. The reduction
factors when using PB compounds were 5-10. The method of feed granulation did not affect the
effectiveness of PB, and no statistically significant difference was found between the effectiveness of the
studied PB compounds. The obtained results, along with the results of our previous studies, demonstrate
that the use of PB compounds in feed does not significantly reduce the rate of *’Cs uptake by fish (by
1.4-1.8 times), but substantially reduces the half-life of *’Cs activity in fish (from 100 to 15-30 days).

Keywords : Cs, ferric hexacyanoferrate, Prussian Blue, freshwater fish, reduction factor
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Frequency of novel mutations in populations of large Japanese
field mouse inhabiting radiation-contaminated areas

ISHINIW A Hiroko*', TAMAOKI Msanori>, ONUMA Manabu?®

nstitute of Environmental Radioactivity, Fukushima University, *Biodiversity Division, National Institute for
Environmental Studies
*Corresponding author : ishiniwa®@ier.fukushima-u.ac.jp

DNA mutation is one of the biological effects of radiation. In this study, we investigated the frequency of
novel mutations occurring within a population of large Japanese field mouse (Apodemus speciosus) living in
a contaminated area by radioactive substances following the Fukushima Daiichi Nuclear Power Plant
accident. Mice were captured from 2012 to 2013 in the difficult-to-return zone in Fukushima Prefecture
and Aomori and Toyama Prefectures as control areas. Age estimation for collected mice was carried out
and divided into three groups: summer 2011, spring 2012, and summer 2012 after the disaster. SNPs
information was obtained for each individual by GRAS-Di analysis and analyzed between groups in each
area. No differences in frequency of novel mutations and also basic genetic indices such as nucleotide
diversity and population differentiation were found between difficult-to-return zone and control areas.
Although the present study couldn’t describe the effects of radiation on mutation before and after the
Nuclear Power Plant accident occurred, the incidence of mutations in population of large Japanese field
mouse living in the exposure doses studied is not expected to be different from the natural incidence
rate.

Keywords : Radiation, large Japanese field mouse, Apodemus speciosus, mutation, biological effect,
GRAS-Di, SNPs
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Effects of the line thinning on the soil environment and *Cs
dynamics in the cedar forests

TAKAHASHI Junko*, SHIMADA Shuta!, ONDA Yuichi'

ICenter for Research in Radiation, Isotopes, and Earth System Sciences, University of Tsukuba
*Corresponding author : takahashijunko.ka@u.tsukuba.ac.jp

Most of the cedar plantations in the difficult-to-return and former evacuation zones remain untouched. It
is known that the risk of soil erosion increases due to the overcrowding of the forest and the decline of
the understory vegetation, so appropriate forest management is necessary. Thinning improves the light
conditions in the forest, and it will affect the dynamics of *’Cs by increasing the soil temperature and
activating microbial activity. Therefore, in order to evaluate the dynamics of *'Cs when thinning is
resumed, litter bag experiments and monitoring of soil temperature and moisture were conducted from
July to November 2024 in thinned areas and adjacent control areas in cedar forests located in the former
evacuation zone. The study site is located in Iitate Village, and 3-cut and 6-leave line thinning was carried
out in October and November 2022. As a result, the mean soil temperature at a soil depth of 5 cm was
16.9° C in the control site, while it was 18.1° C in the thinned area and 17.8° C in the remaining area in
the thinning site, showing a tendency to be higher. On the other hand, the soil moisture content at a
depth of 5 cm was approximately 40.6% in the control area, but was higher in the thinned rows in the
thinned area at 44.6%, and tended to be lower in the remaining rows at 35.2%. In the litter bag
experiment, the decrease in litter weight was almost the same in the control area and the thinned area,
but it was confirmed that the ®¥"Cs concentration increased significantly in the control area.

Keywords : forest decontamination, forest management, litter bag experiment
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Transfer of radiocesium by hydrological processes within the
forest following Fukushima Daiichi Nuclear Power Plant accident

KATO Hiroaki*!, Haoo WANG', NAKADA Haruki', [IDA Hikaru!, ONDA Yuichi'

I AffiliationCenter for Research in Isotopes and Environmental Dynamics, University of Tsukuba
*Corresponding author : kato.hiroaki.ka@u.tsukuba.ac.jp

Cesium-137 released during the Fukushima Daiichi Nuclear Power Plant accident was deposited in
forested areas and circulated within these ecosystems. In Japan, extensive field data on the distribution
and migration of radiocesium in forests have been collected, spanning the initial post-accident dynamics
to over a decade of observations. This study reports on the long-term migration mechanisms of
radiocesium in Japanese forests, focusing on hydrological processes involving atmospheric, canopy, and
soil interactions, as well as the export of dissolved '*Cs from hillslope soils to aquatic systems via
groundwater in headwater catchments. Field monitoring was conducted in experimental forest stands
and catchments in Kawamata and Namie towns, Fukushima Prefecture. The presentation also examines
the temporal changes (hysteresis) in dissolved *’Cs, dissolved organic carbon (DOC), and K*
concentrations in surface water during storm events. Using dissolved *’Cs as a tracer, we evaluate the
influence of soil infiltration water and groundwater from various depths on surface water dynamics,
providing insights into the pathways and processes governing *’Cs migration into aquatic systems.

Keywords : Fukushima Dai-ichi NPP accident, radiocesium, forest, distribution, transfer mechanisms
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Intrinsic and extrinsic factors influence wild boar gut microbiome
dynamics in the Difficult-to-Return Zone and surrounding
landscape

Diana J. R. LAFFERTY", Laura E. PEIRSONY, Sierra J. GILLMAN?, Erin A. MCKENNEY?,
Sarah M. CHINNY, Kenji NANBA?® Kakeru AMBAI°, Thomas G. HINTON®S, Yui NEMOTO’,
Kei OKUDAS, James C. BEASLEY*

"Northern Michigan University, Department of Biology, Wildlife Ecology and Conservation Science Laboratory,
“University of Washington, School of Environment and Forest Sciences, *North Carolina State University,
Department of Applied Ecology, ‘University of Georgia, Savannah River Ecology Laboratory, D.B. Warnell School
of Forestry and Resources, °Fukushima University, Institute of Environmental Radioactivity, *Centre for
Environmental Radioactivity, Faculty of Environmental Sciences and Natural Resource Management, Norwegian
University of Life Sciences, "Faculty of Regional Environmental Science, Tokyo University of Agriculture,
8Faculty of Human Environmental Studies, Hiroshima Shudo University

*Corresponding author : dlaffert@nmu.edu

A decade after the 9.0 magnitude Tohoku earthquake off the east coast of Japan and subsequent nuclear
accident, wildlife occupy an environment with varying levels of radionuclide contamination that may
profoundly affect wildlife behavior, physiology, reproduction, health, survival and ultimately evolution. By
sampling longitudinally across the gastrointestinal tracts of wild boar (Susscrofa) captured in the Difficult-
to-Return Zone and surrounding landscape, we show how both intrinsic and extrinsic factors influence
wild boar gut microbiomes (GMBs) relative to robust radiation dosimetry on individual animals, as well
as the impact of radiation dose on the GMB of wild boar at different life stages. Location within the wild
boar gut was the main selective driver of bacterial alpha and beta diversity (i.e., membership within
versus differences among bacterial communities, respectively), while bacterial membership within the
lower gut (i.e. cecum, colon, and distal colon) differed relative to radiation dose, landscape elevation,
social distance among wild boar, and life stage suggesting chronic low-dose radiation may alter the host
immune system. These discoveries reveal wild boar may serve as excellent sentinels for monitoring the
long-term effects of low-dose radionuclide exposure on wildlife.

Keywords : radionuclide exposure, mammalian gut microbiomes
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MSr and ¥Cs distribution in Chornobyl forests : 30 years after the
nuclear accident

Dmytrii HOLIAKAY, Sviatoslav LEVCHUK!, Valery KASHPAROV?, Vasyl YOSCHENKO?
Pierre HURTEVENTS, Frederic COPPIN?, James C. BEASLEY*

'Ukrainian Institute of Agricultural Radiology, National University of Life and Environmental Sciences of Ukraine,
Institute of Environmental Radioactivity, Fukushima University, SDREE/SERPEN/LEREN and DREE/SPDR/
LT2S, Autorité de siireté nucléaire et de radioprotection, *‘Savannah River Ecology Laboratory, Warnell School of
Forestry and Natural Resources, University of Georgia

*Corresponding author : holiaka@nubip.edu.ua

The aim of this study was to quantify patterns in the distribution of ®Sr and *Cs activity in pine (Pinus
sylvestris L. : 18 sites) and birch (Betula pendula Roth. : 2 sites) forests within the Chornobyl exclusion
zone, 30 years after the Chornobyl Nuclear Power Plant accident in 1986. From our results, the geometric
mean of the *Sr aggregated transfer factor (Tag) from mineral soil to the trunk wood for Scots pines
was 24 x 10® m? kg, which is an order of magnitude higher than the ®Sr Tag value of 1.6 x 10° m? kg
reported by the IAEA (2010) “Handbook of parameter values for the prediction of radionuclide transfer
in terrestrial and freshwater environments”. The observations suggest that the above-ground biomass
such as soil organic layers, green forest floor, and trees may contribute more to the ®Sr inventory than
the mineral soil at the stand level. In contrast, the *’Cs Tag values for pine and birch stands were
consistent with those reported in the literature. Both results align with the known bioavailability of
radionuclides from previous studies : low for ¥’Cs, leading to limited soil depth migration (less than 30
cm in the mineral horizon), and higher for ®Sr, resulting in greater soil migration (up to 1.0 m in the
mineral horizon). This study highlighted significant correlations between the *Sr and “Cs radionuclide
activity concentrations in the litter layers and their content in the trunk wood of pine trees.

Keywords : “Sr; ¥"Cs; aggregated transfer factors; Chornobyl accident; forest; radioactive contamination;
radionuclide distribution.
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RINSHO : Soil biodiversity and functional processes in radio-
contaminated forests (Fukushima Prefecture, Japan). Preliminary
results.
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Recherche sur la Biodiversité et 'Environnement (CRBE), Université de Toulouse, CNRS, IRD, Toulouse INP,
Université Toulouse 3 — Paul Sabatier (UT3), ]INRAE, UMR 1114, Unité Environnement Méditerranéen et
Modélisation des Agro-Hydrosystémes (EMMAH), équipe DISCOVE, INRAE-Avignon Université, ‘Faculty of
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University,

*Corresponding author : franck.gilbert@univ-tlse3.fr

The RINSHO project aims to investigate the effects of radiocontamination on soil biodiversity and
associated functional processes in forests of the Fukushima Prefecture. Our hypotheses are: (i)
radiocontamination has an impact on soil biodiversity, (ii) radiocontamination has an impact on the
activity of soil organisms and the processes they drive, (iii) the impact of radiocontamination is dose-
dependent.

From November 2023 to December 2024 period, 6 Japanese cedar (Cryptomeria japonica) forest sites
positioned along a radiocontamination gradient, were studied. Following the initial setup of in situ
experimental units (5 units per site, n=30) and samplings, additional collections of experimental devices
and samplings were conducted respectively after 6 and 12 months of experimentation (June and
November 2024).

Very preliminary results suggest differences in soil and litter biodiversity (based on eDNA
metabarcoding approach) and a reduction of functional processes (leaf litter decomposition and
bioturbation) due to radiocontamination. So far, this impact does not appear to be dose-dependent. Other
environmental parameters such as temperature and humidity, may also have affected the observed
results.

The complete set of results must now undergo in-depth analysis that includes all environmental
parameters, particularly to determine whether there is a link between changes in biodiversity and
functional processes, and to assess how different environmental factors (radiocontamination, temperature,
humidity) account for the differences in soil functioning across studied forests.

Keywords : Fukushima Prefecture, ionizing radiation, forest, soil communities, functional processes.
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Assessment of the effects of ionizing radiation in bees - BEERAD

Béatrice GAGNAIRE*, NANBA Kenji?, Margot CREVET', Nicolas DUBOURG', ISHINIW A Hiroko?,
NAGATA Hiroko?, WADA Toshihiro?, Michel PELISSIER?, Luc BELZUNCES?, Jean-Luc BRUNET?®

"Nuclear Safety and Radiation Protection Authority, Saint Paul lez Durance, “Institute of Environmental
Radioactivity, Fukushima University, *National Research Institute for Agriculture, Food and Environment
*Corresponding author : beatrice.gagnaire@irsn.fr

The risk assessment linked to the radiocontamination of the environment after a nuclear accident is a
major ecological issue but is still surrounded by controversial results and conclusions on the real impact
of such events on flora and fauna inhabiting the targeted zones. Moreover, the potential underlying
mechanisms of the action of ionizing radiation are poorly known. Therefore, it is essential to acquire data
on the likely effects of ionizing radiation on ecosystems in experimental and realistic conditions. The
objective of the BEERAD project is, using a pluri-disciplinary approach, to increase the knowledge of
effects and mechanisms of action of IR on physiology and populations of honeybees in the context of
chronic exposure (i.e., exposure of a significant period of time relative to the lifespan of exposed
organisms) and at low dose rates (sublethal ecotoxicity) in realistic conditions, ie., on the field and in the
laboratory. However, very few data exist on this subject, and it seems crucial to conduct studies that will
serve as a basis to better evaluate the impacts of IR on animal health using honeybees. In 2023 and 2024,
honeybee colonies were installed in April on six sites around the Fukushima Daiichi Nuclear Power
Plant : 2 in Okuma (high dose), 1 in Namie, 1 in Futaba (low dose), and 2 in Minamisoma (controls).
Hives were sampled at different time points for ¥Cs measurement, biomarker analyses, and colony
development assessment. Honey was also collected to measure “'Cs, pollen diversity, and pesticide
content. In July 2024, queens were also sampled for biomarkers and fertility analyses. Concerning the
laboratory experiments, a queen irradiation experiment was carried out in 2024 for 14 days. Queens were
then divided into two groups, one for biomarkers and fertility analysis, and the other for introduction into
queenless colonies to monitor their survival and development. The poster will present the main results
obtained from field and laboratory experiments.

Keywords : ionizing radiation, honeybee (Apis mellifera), physiology, biomarkers, Fukushima NPP.
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Radiation effects in Japanese red pine : A review of recent research
Vasyl YOSCHENKO™ NANBA Kenji!

Tnstitute of Environmental Radioactivity, Fukushima University
*Corresponding author : r705@ipc.fukushima-u.ac.jp

Since the first few years after the Fukushima Daiichi Nuclear Power Plant accident, we observed an
increased frequency of morphological abnormalities in natural young populations of Japanese red pine
that began to grow on abandoned lands in the evacuation areas of Fukushima Prefecture. As a result of
our research, the frequency of such abnormalities (cancellation of apical dominance) was formulated as a
function of the dose rate of chronic irradiation for young trees. Subsequently, in the course of joint
projects with RIRAE, SCK-CEN, and NIRS-QST, the effects of red pine irradiation on morphological,
cellular, and molecular levels in natural and artificial populations were studied to establish their
relationship. In this review, we summarize the main results obtained, present previously unpublished
data on the morphological effects in the artificial pine population and suggest an interpretation of the
results of cytological and molecular studies.

Keywords : Fukushima, radiation effects, Japanese red pine
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Estimating radiation exposure to Fukushima wild boars through
chromosomal damage assessment

Donovan ANDERSON*, FUJISHIMA Yohei!, MIURA Tomisato!, KANEKO Shingo? ISHINIWA Hiroko®

! Institute of Radiation Emergency Medicine, Hirosaki University, 2 Faculty of Symbiotic Systems Science,
Fukushima University, ° Institute of Environmental Radioactivity, Fukushima University
*Corresponding author : ande4163@hirosaki-u.ac.jp

Radioactive contamination of large mammals has been monitored in Japan following the significant
release of radioactive substances from the Fukushima Daiichi Nuclear Power Plant accident in 2011.
Previous studies have shown a decreasing trend in radiocesium concentrations in wildlife, including game
animals; however, internal contamination in some areas of Fukushima remains well above the Japanese
government's standard limit for radionuclides in food (100 Bq kg'). Among these, wild boar has been the
focus of several studies investigating the effects of chronic low-dose radiation exposure. While no adverse
effects have been observed, the total radiation dose received by these animals remains uncertain. In this
study, radiation exposure was assessed in 307 wild boars from radioactively contaminated areas (50 to
8,000 kBq m? in soil) of Fukushima Prefecture between 2016 and 2019. Radiocesium concentrations in
boar meat remained high near the power plant, with a maximum value of 50 kBq kg recorded in 2019.
Estimated total dose rates ranged from 0.02 to 36 x Gy h?, primarily due to external exposure, with dose
rates exceeding the generic no-effects benchmark (10 x Gy h') in some cases. External and internal
dosimetry were used to estimate these dose rates. Additionally, chromosomal aberrations were evaluated
to assess potential biological effects; however, no aberrations were detected in the boar examined. It is
likely that the low-dose, low-dose-rate exposure was insufficient to induce detectable aberrations at the
number of cells scored or that effective DNA repair mechanisms mitigated damage. Future studies will
require scoring a larger number of cells to improve sensitivity and detect potential effects.

Keywords : wild boar, Fukushima, chromosomal aberration, radiocesium
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Study of the effects of environmental radiocontamination on the
ecophysiology of an amphibian, the tree frog

Léa DASQUE*'?, Jean-Marc BONZOMY, Olivier ARMANTY!, Thierry LENGAGNE? Damien ROUSSEL?,
Clément CAR!, André GILLES?, NANBA Kenji*, ISHINIW A Hiroko!, WADA Toshihiro®,
Nathalie MONDY?, Sandrine FRELON!

Institut de Radioprotection et de Stireté Nucléaire (IRSN), PSE-ENV/SERPEN/LECO,
2 Université Claude Bernard Lyon,

3 Université Aix Marseille,

* Institute of Environmental Radioactivity, Fukushima University

*Corresponding author : lea.dasque@irsn.fr

The Fukushima nuclear accident in 2011 led to significant radioactive releases into the environment,
resulting in chronic exposure to ionizing radiation (IR) for local wildlife. This prolonged exposure has
raised critical questions about its effects on biodiversity and the physiological mechanisms essential for
species survival and reproduction.

This study examines the effects of IR on male Japanese tree frogs (Dryophytes japonicus), a sentinel species
for ecosystem health. We analyzed the impact of IR during reproductive period, focusing on reproductive
traits and energy metabolism on two key tissues : thoracic muscles, essential for calling, and the liver, a
detoxification organ. The results revealed adjustments in aerobic and anaerobic metabolism, suggesting
changes in energy allocation in response to the costs of radiation exposures. Building on these findings,
we are investigating potential effects on reproductive traits and by measuring male vocal performance,
an energetically costly critical factor in mate attraction, and sperm quality (e.g. transcriptomic analysis,
count, morphology, and motility). This study explores how ionizing radiation influences energy allocation
and intensifies trade-offs between reproductive traits, potentially compromising reproductive success in
wildlife, with long-term implications for ecosystems in radiocontaminated environments. This study adds
to the understanding of nuclear accidents' impacts on biodiversity by integrating findings from
Fukushima with those observed in Chornobyl, highlighting shared patterns and mechanisms underlying
the ecological consequences of ionizing radiation.

Keywords : physiology, treefrog, Fukushima nuclear accident
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Changes in "*’Cs concentration in food organisms of marine fish in
Fukushima Prefecture waters

ENDOU Masamune*, WATANABE Shou!, TAKASAKI Kazuyoshi'

! Fukushima Prefectural Fisheries and Marine Science Research Centre
*Corresponding author : endou_masamune_01@pref fukushima.lg.jp

It has been revealed that the main uptake routes for radioactive cesium in fish and shellfish are through
feed and water, and investigating the concentration of radioactive cesium in feeding organisms is
important in order to elucidate the mechanism by which radioactive cesium are transferred to fish and
shellfish is important. In the waters of Fukushima Prefecture, **’Cs concentrations in marine fish feed
were determined from 2011 to 2013, immediately after the Tokyo Electric Power Company's Fukushima
Daiichi Nuclear Power Plant accident. In order to confirm changes in *’Cs concentration in prey
organisms, samples were collected using bottom trawling nets by Fukushima prefecture research vessels
and fishing boats between 2023 and 2024 was measured and corrected to the date of specimen collection.
We calculated the 3-month average '*’Cs concentration in mysids and shrimps along the coast of Iwaki
City, where large quantities were collected. The *Cs concentration in mysids was 4.59-36.0 Bq/kg-wet in
2011-2013, but it was 0.17-0.81 Bg/kg-wet in 2023-2024. The *’Cs concentration in shrimp was 2.35-23.7
Ba/kg-wet in 2011-2013, but 0.19-0.24 Bq/kg-wet in 2023-2024. From these results, it is thought that the
influence of mysids and shrimps on the ¥Cs concentration in marine fish has decreased.

Keywords : Fukushima Prefecture waters, marine fish, food organism, radioactive cesium
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Impact assessment of radiation dosage on helminth diversity and
infectious load in rodents in the Chornobyl Exclusion Zone

Kateryna KOREPANOV A*, Oleksandr SLIPENKYT? ISHINIWA Hiroko®

IGraduate School of Symbiotic Systems Science and Technology, Fukushima University, 2 Schmalhausen Institute
of Zoology of National Academy of Sciences of Ukraine, *Institute of Environmental Radioactivity, Fukushima
University

*Corresponding author : s2471501@ipc.fukushima-u.ac.jp

Helminths regulate host populations, having a significant effect on the functioning and health of
ecosystems. Helminth fauna in rodents is also a bioindicator of radioactive contamination. To assess the
effect of radioactive contamination on ecosystem functioning, we analyzed parasitic groups in rodents
(Apodemus, Myodes, Microtus) found in the Chornobyl Exclusion Zone (CEZ), a highly contaminated area
after the Chornobyl accident. The main aspects include: 1) measurement of background radiation at
rodent capture sites to assess the level radioactive contamination of the environment. The content of
¥7Cs was measured in rodent tissue samples to predict bioaccumulation from diet, behavior and seasonal
changes; 2) study of helminth diversity in rodents in the CEZ by conducting helminthological dissections,
parasite identification and molecular studies. 3) assessment of the rodent helminth infectious load at sites
with different levels of radiation background.

Preliminary results show that the species composition and infectious load of helminths in rodents vary
depending on the level of radiation contamination. We collected 69 samples at eight sites with different
levels of contamination, ranging from 0.09 to 41.5 u Sv/h, and revealed 9 helminth species. All sites
demonstrate different intensities of helminth infection, which may be due to different dose rates.

Keywords : Chornobyl Exclusion Zone, rodents, helminth fauna, radioactive contamination, radionuclides.
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Impacts of Fukushima Daiichi Nuclear accident, explored with the
data of land transaction in Fukushima prefecture

SHOJT Nobutoshi*, WAKIYAMA Yoshifumi?

IGraduate School of Symbiotic Systems Science and Technology, Fukushima University, ?Institute of
Environmental Radioactivity, Fukushima University
*Corresponding author @ s2170052@ipc.fukushima-u.ac.jp

The Fukushima Daiichi Nuclear Power Plant accident triggered by the tsunami caused by the Great East
Japan Earthquake in 2011 gave significant impacts on socio-economical condition of Fukushima
Prefecture. In order to explore the impacts, we analyze trends of land transactions in Fukushima
prefecture. The data in all municipalities in Fukushima Prefecture during 2007-2021 were obtained from
the Real Estate Library published by the Ministry of Land, Infrastructure, Transport and Tourism. In
Fukushima, Koriyama, and Iwaki, the annual average of transaction prices (yen/m?) per unit area of land
(residential land) increased after 2011, reaching 1.8 to 2.3 times the 2011 level in 2016 or 2017, and then
leveling off. In contrast, the annual average of public land prices in each city reached a low in 2013 and
then showed an upward trend, reaching about 1.2 times the 2011 level as of 2021. In addition, transaction
prices of land (residential land) and agricultural land at various locations did not show any significant
correlation with air dose rates based on aircraft monitoring. These results suggest that demand for
housing increased immediately after the accident in a manner that outweighed concerns about radiation.
We will present other datasets, including results of farmland transaction analysis and interviews with
real estate agents etc., at the annual symposium.

Keywords : Real Estate Library, land transaction price, official land price
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Seasonal variations in the diets and *’Cs concentrations of masu
salmon in the Ukedo River system

HOSHI Shota*, KODAMA Fuya!, KANASASHI Tsutomu?, WADA Toshihiro?

! Graduate school of Symbiotic Systems Science and Technology, Fukushima University. ? Institute of
Environmental Radioactivity, Fukushima University.
*Corresponding author : s2470054@ipc.fukushima-u.ac.jp

The Fukushima Dai-ichi Nuclear Power Plant accident in 2011 released a huge amount of radioactive
materials into surrounding environments including freshwater ecosystems. As a result, high
concentrations of "Cs continue to be detected in salmonid species, particularly masu salmon, inhabiting
the Ukedo River system. The aims of this study are to elucidate seasonal variations in the diets and *’Cs
concentrations of masu salmon. From June 2023 to June 2024, masu salmon were sampled seasonally
using electrofishing in the two river sites (Kodeya and Ogaki-shita) of the Ukedo River system. Analyses
were conducted on their bodies and stomach contents. The stomach contents were identified to the
taxonomic order levels, and *Cs concentrations in the body and prey items were measured using Ge
semiconductor detectors. The results revealed that, in Kodeya river, masu salmon predominantly fed on
Hymenoptera insects (ants) during the summer and shifted to Diptera insects (fly larvae and adults) in
the autumn. Conversely, in Ogaki-shita river, masu salmon primarily consumed Hymenoptera insects
(ants) in both seasons. Additionally, *"Cs concentrations showed a marked increase during autumn,
particularly in one-year-old individuals, where concentrations rose approximately 4-6 times compared to
summer levels (Kodeya: mean 971 and 3,700 Bq/kg, Ogaki-shita; mean 2,150 and 13,600 Bq/kg in summer
and autumn, respectively). These findings suggest that seasonal changes in prey composition significantly
influence the '¥Cs concentrations in masu salmon.

Keywords : freshwater fish, river, diet, *¥Cs, Seasonal changes
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Seasonal variations in *’Cs concentrations and habitat conditions
of fish in the Ukedo River system

KODAMA Fuya*, HOSHI Shota!, KANASASHI Tsutomu?, WADA Toshihiro?

! Graduate school of Symbiotic Systems Science and Technology, Fukushima University. ? Institute of
Environmental Radioactivity, Fukushima University.
*Corresponding author @ s2370050@ipc.fukushima-u.ac.jp

Ukedo River system has been heavily contaminated by radiocesium (!*Cs) after the Fukushima Daiichi
Nuclear Power Plant accident. High *Cs concentrations in fish were identified. In order to lift future
restrictions on the shipment of fish in the Ukedo River system and to resume fishing activities, it is
necessary to know more about the *’Cs contamination situation.

Field investigation was carried out at Ogaki Dam reservoir, and at nearby rivers (Kodeya, Ogaki-sita)
about every three months from June 2023 to June 2024. In the investigation, environmental samples such
as fish, water, bottom sediment were collected, and environmental parameters such as water temperature
and dissolved oxygen (DO) were measured. Comparison of *’Cs concentration of masu salmon in Kodeya
river and Ogaki Dam reservoir revealed that *’Cs concentrations in salmon from the rivers were
significantly higher than from the dam reservoir, although the size of salmon from the dam reservoir was
significantly larger than that from the river. These results suggested the existence of different routes of
137Cs uptake in masu salmon in each environment. Also, masu salmon in Kodeya river, *Cs
concentrations increased significantly from summer to autumn (Average: 784 Bqg/kg and 1,720 Bq/kg,
respectively). The dissolved *’Cs concentration of Ogaki Dam reservoir was higher than that of Kodeya
river (an inflow river in Ogaki Dam reservoir) in all seasons. In the dam reservoir, the higher dissolved
BCs concentrations in the bottom layer, and extremely high ¥’Cs concentrations in bottom sediments
were observed, suggesting that bottom sediment is the source of *Cs in the dam reservoir.

Keywords : freshwater fish, dam reservoir, river, *Cs, seasonal changes
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Estimation of *'Cs uptake pathway of Japanese eel by rearing
experiment and river survey near the FDNPP

MASHIKO Atsushi*, TAKATA Hyoe?, WADA Toshihiro?

IGraduate School of Symbiotic Systems Science and Technology, Fukushima University, *Institute of
Environmental Radioactivity, Fukushima University
*Corresponding author : s2470055@ipc.fukushima-u.ac.jp

As a result of the FDNPP accident, radioactive materials were dispersed and deposited over a wide area
in Fukushima Prefecture. The transfer of *Cs to aquatic organisms occurs through environmental water
or prey organisms and varies greatly depending on environmental conditions. The Japanese eel, an
euryhaline fish, could be an indicator species for clarifying the transfer of *Cs to aquatic organisms in
various water bodies from freshwater to seawater. In this study, the pathway of *Cs uptake was
estimated by rearing experiment under different salinity conditions and river surveys near the FDNPP.
From May to October 2024, a rearing experiment without feeding was conducted in freshwater and
seawater (salinity 0.1 and 32 psu, respectively). First, the eels were reared in water containing '*’Cs, and
then kept in tap water with low ¥Cs concentration to evaluate the uptake and excretion. In addition,
wild eels were collected in the river (salinity 0.2-31.1 psu) in August and September, and *Cs
concentrations in the water and muscle parts were measured. In the analyses, the water-to-body
concentration ratio (CR) of **’Cs was determined. The CRs in the experiments were estimated to increase
up to 9.79 L/kg in the seawater and 2.30 L/kg in the freshwater, and the uptake of **’Cs from the water
was clearly higher in the seawater. In addition, the CRs of wild individuals (943 L/kg) were significantly
higher than the predicted values obtained in the experiment. These results suggest that the *’Cs uptake
by eels is affected by salinity conditions and that prey items are the main uptake pathway of *Cs.

Keywords : eel, rearing experiment, *Cs, indicator species

fﬁlgﬁt%& OBFEEHMNEAEIC X 5 =K V7 F X OYCsHUARHD
fE

Co o AN -1 B RN 1] e

YR B KRR v 2 5 AT 220 5e Rl 2468 B K AR T RE T 72 T
THEE  s2470055@ipc.fukushima-wac.jp

WRE—EFNFEI RN L0 B E AR B IR ORISR - 1A L7zo PCsRAEAEM A~ DRAT
IERBEKD 2 VIZEAEW A L THEL, BRI o TRESZALT 20 RO Y FF13, oKId~ i
WOk A ZARBICABLTB Y, KR TOYCsOKRELEM~DOBRITEWHSIT 2 ) 2 TIREM & 742 ) 1
%o AW T, ADWCsORGARE M 2 72 2 70 e fF T COfF B & IS B A 0 7 — & i
WX DHEE L7z 20244E 5 A H10H 22T Ty K IX &K X (R0 R EE0.L. 32psu) T D ks 8 o fi H 3k
B il L7zo WCsEAKTHE L, €DK, CsiEDRWAKEARTHES 2 2 & TYCsOHGA - HEH
ZEHi L72o 720 8+ 9 HIZY F FORKMEM L HIIK H 032 EE0.2-31.1psu) Z FRECL . K & FAE D
WICsIREZME Lo T720 TRHDKITH S 2 AEDTCsDIREI (CRIE) & KD 72, FFHAETIE, CR
EORRRAE 13K X TI.79L/kg, KX T230L/kg& Gt S, FH KD 5 DFCsDRLAR MK X T BT
ZE Doz T2 RIMEAKDOCRIE(943L/kg) 1, FHRBMTHEONALTFHMHEI Y F L P o7 U
FOFRPE, T FFOYCsORGARIZIRG DOFMITEEZZ T 5 8, Tz, HEWHTCsd T2 T0A
B TH D Z LARB I NI,

o=y E, WERE. TCs.

o4



The 11th Annual Symposium of the IER, Fukushima University / f# & K FER BB EMIZET 45 11 [l Rt &

P-29

Assessment of "*’Cs accumulation in wild animals using road-killed
individuals

SUGENO Haruto*, ISHINIW A Hiroko?

IGraduate School of Symbiotic Systems Science and Technology, Fukushima University, 2 Institute of
Environmental Radioactivity, Fukushima University
*Corresponding author : s2470053@ipc.fukushima-u.ac.jp

The Fukushima Daiichi Nuclear Power Plant accident occurred in March 2011 released a large amount of
radioactive materials into the environment. Among the released radionuclides, radioactive cesium-137
(Cs) is of greatest concern for its long-term impacts because it accumulates in living organisms and
has a long half-life of about 30 years. Monitoring surveys conducted after the accident on wild animals
and plants have reported high concentrations of *Cs in a variety of species. However, regarding large
and medium-sized mammals, there have been few reports on the species other than game animals. The
aim of this study is to evaluate the accumulation of *’Cs in mammals and birds, for which there are few
reported cases, living in Fukushima Prefecture. We focused on accidental death (especially road-kill),
which are relatively easy to collect for large and medium-sized mammals and individuals that died in
accidents in Fukushima were collected and analyzed accumulation of *"Cs.

Forty-seven accidentally killed animals of 14 species including six bird species were collected from April
2024 to January 2025. A comparison of ’Cs concentration in muscles among species, including game
species referred from the Fukushima radiation monitoring survey of wild birds and animals conducted in
2024, showed higher “Cs concentration in Mustelidae species such as Japanese badger, Japanese weasel,
and Japanese marten.

Keywords : '¥Cs, mammal, bird, road-kill
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Summer-autumn changes in "’Cs concentrations and diets of masu
salmon in the river and dam reservoir of the Ota River system

MIURA Shinya*!, HINATA Akinori?, HOSHI Syota®, KANASASHI Tsutomu®, TAKASAKI Kazuyoshi®,
KAWATA Gyo®, NANBA Kenji'?, WADA Toshihiro®

"Faculty of Symbiotic Systems Science, Fukushima University, 2 MIKUNIY A Construction Co., Ltd. ® Institute of
Environmental Radioactivity, Fukushima University, ‘Fukushima Prefectural Fisheries and Marine Science
Research Centre, °Fukushima Prefectural Inland Water Fisheries Experiment Station

*Corresponding author : s2110143@ipc.fukushima-u.ac.jp

Radiocesium contamination of freshwater fish due to the FDNPP accident continues to this day.
Freshwater fish mainly take up *Cs from their prey, and because salmonids change their diets with the
seasons, ¥’Cs concentrations may also change with the seasons. In addition, salmonids have different
uptake pathways of “'Cs between rivers and lakes. In this study, we determined changes in “'Cs
concentrations and diets of masu salmon in the Ota River and Yokokawa Dam reservoir according to
season, life history type, and age. Surveys were conducted in August (summer) and October (autumn)
2017. Concentrations of *’Cs in masu salmon in the Ota River increased from summer to autumn
(summer: mean 920 Bq/kg; autumn: 2,430 Bq/kg). This trend was more pronounced in age-1 fish. No
significant change was observed in masu salmon in the Yokokawa Dam reservoir. In the Ota River,
aquatic insects were the main prey of age-0 fish, while terrestrial insects were the main prey of age-1 fish
(80% each). In Yokokawa Dam reservoir, only small fish (pond smelt) were observed in the stomachs in
both seasons. In the Ota River, only terrestrial insects in the autumn had higher "*’Cs concentrations (2,840
Bqg/kg) than others. Pond smelt showed no significant change between the summer and autumn seasons
(280 Bq/kg). In conclusion, **'Cs concentrations in masu salmon in the Ota River system are likely to be
affected by life history type and age as well as seasonal changes in diet and prey *’Cs concentrations.

Keywords : masu salmon, *’Cs, diets, season, life history type, age
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Comparisons of "Cs concentrations and feeding habits of masu
salmon and white-spotted charr in the Ota River, Fukushima
Prefecture, Japan

ENDO Toyoaki*, MIURA Shinya!, HOSHI Shota?, KANASASHI Tsutomu®, SHIMAMURA Shinya?,
INOMATA Ayame?, ISHII Yumiko®, SAKAI Masaru®, JO Jaeick®, HAYASHI Seiji®, NANBA Kenji'?,
WADA Toshihiro®
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Prefectural Inland Water Fisheries Experiment Station,°National Institute for Environmental Studies
*Corresponding author @ s2210031@ipc.fukushima-u.ac.jp

The Fukushima Dai-ichi Nuclear Power Plant accident has negatively affected inland water fisheries due
to contamination by '*Cs. In June, September, and December 2023, masu salmon and white-spotted charr
were sampled at the upper reaches of Ota River (St4). The stomach contents were identified to the
order level, and the Index of Relative Importance (IRI) of each species was calculated. The “'Cs
concentrations in their bodies were also measured. The highest mean *Cs concentrations of masu salmon
and white-spotted charr at St4 were found in the autumn (3,360 Bq-kg-FW) and winter (2,540 Bq-kg-
FW) seasons, respectively. The *Cs concentrations in salmonid fish could be mainly affected by the prey
species one season earlier, because it takes a few months for the increase of *’Cs concentrations in
salmonids. In summer, the main prey of masu salmon was Coleoptera (beetles) (44%, %IRI), while that
of white-spotted charr was Hymenoptera (ants) (41%). In autumn, the main prey of masu salmon were
Hymenoptera (ants) (46%), and Orthoptera (grasshopper) (31%) for white-spotted charr. Although the
main prey items of masu salmon and white-spotted charr were terrestrial insects in both seasons, large
differences were observed at the order level, suggesting that more detailed comparisons between prey
taxa are needed to compare the seasonal changes of ¥’Cs concentrations in both species.

Keywords : ¥’Cs concentrations, stomach contents, masu salmon, white-spotted charr
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Transfer of Cs-137 to giant hornet (Vespa mandarinia japonica) and
assessment of variation factors through analysis of stable carbon
and nitrogen isotope in the difficult to return zone

TSUDA Yuki * NEMOTO Yoshiki', Béatrice GAGNAIRE? NANBA Kenji '*

! Faculty of Symbiotic Systems Science, Fukushima University, 2 Nuclear Safety and Radiation Protection
Authority, Saint Paul lez Durance, ® Institute of Environmental Radioactivity, Fukushima University
*Corresponding author : s2010103@ipc.fukushima-u.ac.jp

Larvae of giant hornet (Vespa mandarinia japonica) feed on meat balls made from insects, spiders, and other
hornets captured by worker hornets. The worker hornets cannot ingest solid food; instead, they consume
tree sap, nectar, and amino acid-rich nutritional fluid secreted by the larvae. The foraging range of
workers is typically reported to be 1-2 km. In the 2023 season, a total of about 300 individual workers
were captured at six experimental beekeeping sites in Hamadori, including the difficult-to-return zone.
The average aggregated transfer factor for giant hornet were two orders of magnitude higher than for
honey. Different carbon and nitrogen stable isotope ratios were observed for individuals collected at the
same location on different dates, which may be due to individuals of different colony coming to hunt in
the same site. However, even among individuals considered to be from the same colony, there was a
range of several tenfold in Cs-137 concentrations, and no correlation was observed between Cs-137
concentrations and stable isotope ratios. The range of Cs-137 concentrations can be influenced by the fact
that deposition varies by a factor of several even within a 2 km radius of each site.

Keywords : Cs-137, Vespa mandarinia japonica, stable carbon and nitrogen isotope ratios
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Observation of radiocesium distribution and biotic disturbance in
forest soil by preparing sliced carbowax embedding samples

SAYAMA Yo*', KAKUMA Minato', NIHEI Naoto?, WADA Toshihiro?, OHTE Nobuhito'

IGraduate School of Informatics, Kyoto University, *Faculty of Food and Agricultural Sciences, Fukushima
University, *Institute of Environmental Radioactivity, Fukushima University
*Corresponding author @ sayama.yo.67c@st.kyoto-u.ac.jp

A large amount of radioactive material was released into the environment due to the accident at the
Fukushima Daiichi Nuclear Power Plant in March 2011. Even now, large amounts of radionuclide remain
in forest soil, making it necessary to continuously monitor the distribution and dynamics of *’Cs. In
particular, the influence of soil animals, which significantly alter the soil physical environment, cannot be
ignored when considering the downward migration of *Cs. However, the details of this influence have
not yet been fully clarified. This study aims to evaluate the extent to which soil animals contribute to the
downward migration of *¥Cs in the forest soil of Fukushima. To investigate the relationship between the
distribution of *Cs in the soil and biological traces, the method of preparing sliced carbowax embedding
samples was implemented and examined on its usefulness. By solidifying soil samples with resin and
creating thin sections, biological traces within the soil could be observed without destruction. Additionally,
autoradiographic analysis was conducted on the soil thin sections to quantitatively evaluate the
distribution of radionuclide. As a result, while the distribution of *’Cs was concentrated near the surface
layer, radioactive cesium-rich microparticles were transferred to deeper layers.

Keywords : *Cs, radioactive cesium-rich microparticles, biotic disturbance, forest soil, downward
migration
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Distribution of radioactive cesium and effects of radioactive
cesium-rich microparticles in insect communities in Fukushima

KAKUMA Minato*, SAYAMA Yo!, TATSUNO Takahiro?, MURAKAMI Masashi®, NTHEI Naoto?,
WADA Toshihiro®>, OHTE Nobuhito'
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3Graduate School of Science, Chiba University, ‘Faculty of Food and Agricultural Sciences, Fukushima University,
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*Corresponding author : kakuma.minato.36r@st.kyoto-u.ac.jp

Since the accident at the Fukushima Daiichi Nuclear Power Plant, it has been confirmed that radiocesium
has been transferred to insects living around Fukushima. The radiocesium taken in by insects has the
potential to be transferred to higher organisms such as fish and reptiles via the food web, and it is
essential to understand the concentration of this radiocesium to assess the risk to the ecosystem. This
study aimed to understand the variation in radiocesium concentration at the individual level in insect
communities and the distribution of radiocesium about the habitat. We collected ground, flying, and
aquatic insects by pitfall traps, flight interception traps, and nets. We determined whether each individual
contained radioactive cesium-rich microparticles in its body using the autoradiography method. In
addition, the radioactivity of the entire sample was measured, and the distribution of radiocesium in the
insect community was analyzed. As a result, a case where a terrestrial insect had taken in a radioactive
cesium-rich microparticle through feeding was confirmed. It was thought that the characteristics of each
individual's diet affected the distribution of radiocesium in the insect community.

Keywords : radiocesium, radioactive cesium-rich microparticles, forest ecosystem, insect
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Volume reduction of radionuclide-contaminated wastewater
utilizing a charcoal-ceramic composite : Preliminary findings

Zinnat A. BEGUM!, Rashedul Islam RIPON!, Abhijit BARUA!, TAKAGAI Yoshitaka!, Ismail M.M.
RAHMAN*

nstitute of Environmental Radioactivity, Fukushima University, *Graduate School of Symbiotic Systems Science
and Technology, Fukushima University, *Faculty of Symbiotic Systems Science
*Corresponding author : immrahman@ipc.fukushima-u.ac.jp

The efficient separation of radiocesium and radiostrontium from wastewater presents a critical challenge
due to the environmental and health impacts of radioactive contamination, and it is vital for advancing
sustainable nuclear energy practices. This study reports on the development and characterization of a
novel charcoal-ceramic composite material designed for the treatment of radionuclide-contaminated
wastewater. The composite is synthesized from Japanese domestic cedar and cypress sawdust, modified
with ceramic materials, and features a unique double-layered structure that integrates the properties of
both charcoal and ceramics. The composite’s ability to retain cesium and strontium was thoroughly
evaluated. Initial assessments indicated that the composite’s retention performance improved significantly
following pulverization and washing treatments. Subsequent characterization confirmed that these
improvements were achieved without altering the material’'s morphology. Future work will focus on
optimizing the sorption behavior of the composite under a range of operating conditions and exploring its
practical application for treating real-world radionuclide-contaminated wastewater.

Keywords : charcoal-ceramic composite, radiocesium, radiostrontium, separation, wastewater
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Influence of nutrient solution composition on cesium uptake by
Japanese knotweed (Fallopiajaponica) in hydroponic culture
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IGraduate School of Symbiotic Systems Science and Technology, Fukushima University,
nstitute of Environmental Radioactivity, Fukushima University, Japan
*Corresponding author : s2471004@ipc.fukushima-u.ac.jp

Plants exhibit considerable potential for the phytoremediation of radioisotopes from the soil, including the
effective removal of key contaminants, such as radiocesium (r-Cs). This study investigated the efficacy of
Japanese knotweed (Fallopia japonica) for cesium (Cs) uptake in a controlled hydroponic environment. A
two-month hydroponic experiment was conducted within an illuminated incubator to cultivate Fallopia
japonica. Plants were grown in two distinct nutrient solutions, characterized by differing potassium nitrate
(KNO3) concentrations: 1 mM and 3 mM. Three experimental treatments were established: (1) a control
group without Cs*, (2) a continuous Cs" treatment group grown in a nutrient solution containing stable
Cs*, and (3) a sequential treatment group initially exposed to Cs' and subsequently transferred to a
nutrient solution containing Cs*. Three concentrations of Cs* (5 mM, 0.5 mM, and 0.05 mM) were
employed across the treatment groups. Results indicated that Fallopia japonica demonstrated the highest
seed germination rate in the nutrient solution without Cs*, moderate germination in the presence of Cs,
and the lowest germination under control conditions. Elevated KNO3 concentrations (3 mM) in the
nutrient solution significantly enhanced both root and shoot growth, resulting in increased plant height.
Root uptake exceeding 50% was observed at high and low Cs* concentrations. This was evidenced when
plants, initially exposed to Cs*, were subsequently transferred to a nutrient solution containing
correspondingly high or low concentrations of KNO3s and Cs*. These findings suggest that F. japonica
effectively compartmentalizes cesium within specific tissues, particularly the roots, thereby restricting its
translocation to aerial parts.

Keywords : Japanese knotweed, nutrient solution, hydroponic, cesium, root uptake
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Application of macrocyclic-based porous sorbent for selective
removal of radiocesium and radiostrontium from contaminated
water
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!Graduate School of Symbiotic Systems Science and Technology, Fukushima University,
Tnstitute of Environmental Radioactivity, Fukushima University
*Corresponding author : s2271005@ipc.fukushima-u.ac.jp

Radiocesium (r-Cs: Cs; t1/2, 30.2 yrs) and radiostrontium (r-Sr: Sr; t1/2, 28.8 yrs) pose significant
challenges to public health and the environment, particularly in the aftermath of nuclear accidents such
as those at Chornobyl and Fukushima. Consequently, the efficient removal of these radionuclides is of
paramount importance for environmental remediation and monitoring. This research focuses on
developing and applying a novel macrocyclic-based porous sorbent, DEFDB18C6@SBA-NHz2, for the
efficient and selective removal of r-Cs and r-Sr from contaminated water. The sorbent integrates a
macrocyclic ligand (diformyldibenzo-18-crown-6-ether, DFDB18C6) with amino-functionalized mesoporous
SBA-15 (Santa Barbara Amorphous-15). The sorbent’s structure, thermal properties, and surface
morphology were comprehensively characterized. The sorbent demonstrated remarkable performance,
achieving approximately 85% removal of r-Cs using contaminated pond water from Fukushima, and
approximately 99.67% removal of r-Sr using Chornobyl cooling pond water, even in the presence of
competing matrix ions such as Ca?’, Mg?", Na*, and K. These results highlight the potential of
DFDB18C6@SBA-NH:2 as an effective and selective porous sorbent for the decontamination of r-Cs and
r-Sr in radioactive contaminated water.

Keywords : radiocesium, radiostrontium, removal, macrocyclic-based porous sorbent, contaminated water
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Evaluation of temporal downward movement of *’Cs in soil in the
area surrounding the Fukushima Daiichi Nuclear Power Plant for
soil erosion study

HO Sy Nghe*!, ONDA Yuichi!, TAKAHASHI Junko'

"University of Tsukuba
*Corresponding author : s2326052@u.tsukuba.ac.jp

After being released into the atmosphere, ¥’Cs deposit onto the soil surface and gradually penetrate the
soil, exhibiting a downward migration process over time. Among the calibration models that utilize **'Cs
for tracking soil particle redistribution, the Diffusion and Migration (DM) model stands out due to its
capability to account for this temporal change of *"Cs within soil profiles. While this model has
demonstrated strong performance in areas affected by "“Cs from global fallout and the Chornobyl
disaster, its applicability in regions impacted by the *’Cs released during the Fukushima Daiichi Nuclear
Power Plant (FDNPP) accident remains largely unknown. This study analyzed an extensive historical
dataset of Cs depth distributions in soil profiles within an 80 km radius of the FDNPP, collected
annually using scraper plates since December 2011. We focused on three parameters of the DM model:
(i) relaxation mass depth (H), (ii) diffusion coefficient (D), and (iii) migration rate (V), which represent
the downward movement of *’Cs in the soil over time. Our result indicated that the average values of D
increased during the survey while the average values of V decreased, despite these values initially being
considered constant in the DM model. Additionally, we found a negative correlation between H during
the first sampling period in 2011 and the clay particle content of the soil (n = 40, r = -052, p < 0.05).
Model simulations using the computed parameters suggested that revisions are necessary to improve the
performance of the DM model in this region.

Keywords : soil erosion, cesium-137, downward movement, diffusion and migration model, Fukushima
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Simulation of anthropogenic tritium discharge into the ocean from
the Fukushima Daiichi Nuclear Power Plant
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Following the accident at the Fukushima Daiichi Nuclear Power Plant (FDNPP) in March 2011, large
quantities of radioactive materials were released into the atmosphere and ocean. Since the FDNPP
nuclear accident, Tokyo Electric Power Company (TEPCO) operators have been implementing measures
to reduce groundwater inflow into the FDNPP damaged reactor buildings while pumping water to cool
the nuclear reactors and fuel debris. The resulting huge water volume began the discharge into the
ocean from August 2023, after being treated by an Advanced Liquid Processing System (ALPS) to
remove radionuclides for acceptable discharge levels except tritium. Since then, tritium concentrations in
seawater and aquatic ecosystems near the FDNPP site are continuously monitored and disseminated
publicly. It is essential to assess the long-term safety threshold of ALPS-treated water discharge
procedure in terms of tritium concentration in coastal areas of Japan and the Pacific Ocean. However,
there is no global oceanic simulation with tritium concentration and, by extension, no projection of tritium
concentration at Pacific Ocean scale.

In this study, we used the TEPCO ALPS treated water release plan as an input to the ocean general
circulation model (OGCM) COCO04.9, which is the ocean component of the Model for Interdisciplinary
Research on Climate, version 6 (MIROC6 [1]). This approach allowed us to simulate the anthropogenic
tritium concentration in the ocean due to ALPS treated water release in the forthcoming decades. The
spatial distribution and temporal evolution of the projected tritium concentrations in different parts of the
Pacific Ocean, as well as the impact of global warming on them, were analyzed. Moreover, the
anthropogenic tritium concentration following the FDNPP accident was modeled to evaluate how large
the tritium concentrations due to current treated water release are compared to the accidental one in
2011. Finally, given that oceanic tritium concentrations are mainly controlled by ocean mixing, our study
represents a valuable opportunity to evaluate the impact of the Kuroshio current representation in
COCO4.9 on tritium concentrations at non-eddy-resolving and eddy-resolving horizontal resolutions.

[1] Tatebe et al., Geosci. Model Dev., 12, 2727-2765, doi:10.5194/gmd-12-2727-2019, 2019.

Keywords : tritium, Fukushima, Pacific Ocean, Kuroshio current, COC04.9, ocean general circulation
model
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Simulation of the impact assessment of the discharge of ALPS-
treated water into the ocean
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*Corresponding author : tsumune.daisuke.gw@u.tsukuba.ac.jp

As part of the decommissioning work at the Fukushima Daiichi Nuclear Power Plant, the discharge of
ALPS-treated water began in August 2023. Prior to discharge, a radiation impact assessment was carried
out by TEPCO. This assessment used a marine dispersion model that had been verified using observation
results for Cs-137 that had leaked out as a result of the Fukushima Daiichi Nuclear Power Plant accident.
The ocean dispersion model was a 1 km x 1 km ROMS model with a variable mesh that was refined to
200 m x 200 m in the vicinity. In this assessment, a H-3 concentration of 0.1 Bq/L was used as the
background concentration from atmospheric nuclear testing. However, a concentration of 1 Bq/L of H-3
was observed even before the release, and this is thought to be due to the influence of the supply from
the power plant site or surrounding areas, or from rivers. After taking into account the influence of these
background concentrations, the results of the model simulations were verified against the results of the
monitoring of H-3 concentrations. Because the rate of release of the ALPS processed water was small, the
range of influence of the monitoring of H-3 concentrations was limited, but the verification results were
consistent.

Keywords : Fukushima Daiichi Nuclear Power Plant, ALPS treated water, Regional Ocean Model
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Elucidation and modeling of the effects of forest management on
air dose rates
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"University of Tsukuba
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This study is based on the result that an increase in soil moisture content due to rainfall partially
intercepts y -rays from radiocesium in the soil, resulting in a temporary decrease in air dose rates.
Although previous studies have shown that rainfall decreases air dose rates, modeling requires site-
specific parameters and has not yet been generalized. Therefore, we examined how changes in rainfall on
the soil surface during forest management by thinning affect air dose rates, and attempted to generalize
the effects of rainfall on air dose rates. As study sites, we selected the Iitoi site and the Fuyuzumi site,
which are located about 40 km northwest of the Fukushima Daiichi Nuclear Power Plant. At both study
sites, row thinning was conducted from October to December 2022. The detailed installation of the rain
gauges showed changes in rainfall in the forest due to canopy cover interception, and it was confirmed
that rainfall in the forest increased in areas that were less affected by canopy cover interception. The
Forestry Agency's report indicates that the change in rainfall to the soil surface due to canopy cover has
affected soil moisture content and air dose rate. According to the Forestry Agency report, the average
one-year soil moisture content before thinning was 33.1% in the thinned area and 28.6% in the control
area, while the average one-year soil moisture content after thinning was 35.0% in the thinned area and
25.5% in the control area, indicating that thinning has increased soil moisture content in the thinned area.
The air dose rate was 0.9 uSv/h in both the thinned and control areas before thinning, but 12 months
after thinning, the dose rate in the thinned area decreased to 0.75 u Sv/h, while that in the control area
was 0.85 u Sv/h. Thus, thinning has been shown to increase rainfall in the forest, which in turn increases
the soil moisture content and decreases the air dose rate.

Based on the equation for estimating soil moisture content from rainfall and air dose rate from a previous
study, we developed a model equation that can be used to estimate air dose rate over a longer period
than in the previous study.

Keywords : forest management, air dose rates, soil moisture rates
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Modeling adsorption/desorption processes of Cesium-137 in river-
bottom sediments in Fukushima

ONDA Yuichi*, WADA Naoyuki!
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The 2011 Fukushima Daiichi Nuclear Power Plant (FDNPP) accident released significant amounts of
radioactive Cesium-137 (*¥Cs). Both dissolved and suspended forms of *Cs contribute to river runoff.
Although the Ministry of the Environment has monitored *Cs in Fukushima river-bottom sediments
since 2011, identifying long-term trends is challenging. Existing adsorption/desorption models focus on
ideal lab conditions and lack real-world field data. This study uses long-term monitoring data to examine
changes in "Cs concentration in river sediments. Sediment samples were collected every four months,
while river water and suspended sediment were sampled quarterly. The model simulates adsorption/
desorption reactions between river water and sediments, incorporating fast and slow reaction sites. By
adjusting reaction rates, measured and modeled *’Cs concentrations were optimized. Results show *Cs
concentrations in particle-size-corrected sediments aligned with suspended forms within a year. An
increase in " Cs concentration at 45 sites was observed, a phenomenon not seen in dissolved or
suspended forms. The distribution coefficient (Kd) of sediments fluctuated significantly in the first three
years. Slow adsorption dominated '*Cs accumulation within six months, while its effect on suspended
concentrations was negligible. These findings highlight that slow adsorption/desorption processes are
critical for the long-term behavior of ¥Cs in river-bottom sediments.

Keywords : '¥’Cs, FDNPP, river-bottom sediment, suspended sediment, adsorption/desorption model, Kd
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Application of ambient dose equivalent estimation models in
remediated cedar forests of Kawauchi Village Japan
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Following the 2011 Fukushima Daiichi Nuclear Power Plant disaster, many regions contaminated by the
release of radionuclides are still being investigated today. The mountainous forest areas surrounding
Fukushima Prefecture were of the most affected by fallout radionuclides, primarily radiocesium (**Cs
and ¥Cs), and remain a focus area for remediation and scientific research. From this effort, several
models have been developed to estimate ambient dose equivalent rates (H*(10)) using data on the depth
distribution of fallout radiocesium in the forest soils. This study applies several of these models to a
research plot in Kawauchi Village Japan, where forestry remediation such as clear-cutting and litter
removal has been conducted. Using soil sampling data for radiocesium at the Kawauchi test site, these
models were used to estimate H*(10) and were compared to measurements taken using handheld
instrumentation. The distribution of radiocesium in the soil for sampling locations at the test site were
determined using an exponential expression of vertical distribution. These distribution values were then
used in two different models, one estimating H*(10) using conversion coefficients from Bq/m? to u Sv/hr,
and the other model estimating H*(10) using a “field of view” approach, estimating a surrounding area’s
contribution to total H*(10) measured at a central point within the test area. The results from this
comparison provide a real-world test into the effectiveness of these computer software derived models,
which is a research area the current literature is deficient in.

Keywords : Kawauchi, radiocesium, H*(10), models, forest, remediation
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Verification of atmospheric transport model using Rn-222
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The study of advection and dispersion of atmospheric contaminant and radioactive materials is important
issue to solve global environmental problems. To solve these problems, Analysis by atmosphere transport
model is effective, and it is necessary to verify the model. In this study, Rn-222, a chemically inert natural
radionuclide and half-life of 3.82 days, is used as a tracer, calculated by atmospheric transport model, and
compared with observed data. The model is SCALE-RM (Scalable Computing for Advanced Library and
Environment-Regional Model), a regional atmospheric model developed at the RIKEN Center for
Computational Science (RIKEN R-CCS). The calculation domain was 7,500 km x 6,000 km (a horizontal
resolution of 30 km X 30 km, 250 X200 grids, and 30 layers up to 20.3 km vertical with the lowest
vertical layer at 40 m) centered at 130° E and 40° N. The NCEP-FNL from the National Centers for
Environmental Prediction was used for initial and boundary values. The results of the comparison and
the factors involved will be discussed in the poster.

Keywords : Rn-222, Atmospheric transport model
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