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Evaluation of Environmental Contamination and Estimated Exposure Doses after
Residents Return Home in Kawauchi Village, Fukushima Prefecture
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The external and internal exposure doses due to artificial radionuclides after the return of residents to
their homes in Kawauchi Village, Fukushima Prefecture, including the restricted area within a 20-km
radius from the Fukushima Dai-ichi Nuclear Power Plant (FNPP), were evaluated by gamma spectrometry
of the soils and local agricultural products. The prevalent dose-forming artificial radionuclides from all
samples were determined to be '**Cs and *’Cs (radiocesium). The estimated external effective doses from
soils sampled on December 24 and 25, 2012 were 0.0017-9.2 mSv/y in the areas within a 20- to 30-km
radius from the FNPP and 0.39-1.3 mSv/y in the areas within a 20-km radius from the FNPP. These levels
appeared to be decreasing, despite the distance from the FNPP (median: 0.21 (0.012-0.56) mSv/y),
compared to the levels just before the return of the residents to their homes on December 19 and 20, 2011
(median: 0.85 (0.40-1.4) mSv/y). The committed effective doses from the local agricultural samples in
Kawauchi Village from May 1, 2012 to March 31, 2013 were sufficiently low, in the range of 18-44 uSv/y
for males and 20-48 pSv/y for females (the range was 18-48 uSv/y for children and 25-43 pSv/y for
adults), compared to the public dose limit (1 mSv/y, ICRP, 1991), although the potential for radiation
exposure still exists. Residents who have not yet returned may be able to return to their homes with a
long-term follow-up of environmental monitoring and countermeasures to reduce unnecessary radiation
exposure.
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Effect of butylparaben on thereproduction of medaka (Oryzias latipes).
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Butylparaben (BuP) is an alkyl hydroxyl benzoate preservative that can be present in aquatic
environments, where it can adversely affect the development and reproduction of aquatic organisms due to
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its estrogenic properties. The BuP concentrations detected in aquatic environments are generally low (ng/L
levels), but few reports have addressed their effects on reproduction. Therefore, we exposed mature
medaka (Oryzias latipes) to mean measured BuP concentrations of 102, 218, 482, and 979 pg/L for 14 d
and assessed the effects on the egg number and fertility of paired medaka during the exposure period. We
also assessed vitellogenin-1 (VTG-1) gene expression levels in the liver of the exposed fish. The number
of eggs produced and fertility of the paired medaka exposed to 979 ug/L BuP were significantly reduced
compared with those of the control fish. Hepatic VTG-1 levels were significantly increased in all
BuP-treated males. The lowest-observed effective concentrations (LOECs) of BuP for reproductive
impairment (decrease in fecundity and fertility), and eliciting estrogenic responses (VTG-1 expression)
were 979 and < 102 ng/L, respectively. Since the environmental concentrations of BuP are at least three
orders of magnitude lower than the LOEC for population-level effects, BuP alone may not affect the
reproduction of wild fish populations.

SOLAS2013 20130 50 310 OO0OO0OOOOOO

Dry and wet atmospheric deposition of nitrogen and phosphoruson the eastern East China
Sea
Naoe R, Takeda S, Eto Y, Yamada M, Tamura K

1. Introduction
The East China Sea is one of the largest marginal seas in the world and is situated between the east

coast of China and the western North Pacific [1]. Along with rapid Asian economic growth, transport of
combined nitrogen, ammonium and nitrate, as atmospheric aerosols from Asian continent to the East
China Sea have significantly increased. Nakamura et al. [2] reported that the East China Sea receives a
large influx of atmospheric pollutants from the East Asia, and that atmospheric nutrient supply to the East
China Sea is comparable to the outflow from the Chanjiang River. However, these estimates are based on
aerosol (dry deposition) samples collected during a short time period, and there is a little information
about relative contribution of wet deposition as atmospheric nutrient supply to the East China Sea, its
seasonal variations, and N/P ratio of these deposition fluxes.

We present dry and wet deposition fluxes of atmospheric nitrogen and phosphorus over the eastern East China Sea
using data obtained during spring to autumn in 2010.
2. Method

Observations were conducted on T/S Nagasaki-maru during 17 cruses in the eastern East China Sea
from April to December in 2010. Atmospheric aerosols were collected on a Teflon filter using a
high-volume virtual impactor air sampler, which segregates fine (<PM 2.5) and coarse mode (>PM 2.5)
aerosols on the same filter. Rainwater samples were collected using a 30 cm diameter polyethylene funnel
into a acid-cleaned 5-L polyethylene container. When Asian dust events were predicted between the
cruises, atmospheric aerosols and rainwater samples were also collected on T/S Nagasaki-maru in
Shinnagasaki fishing port.
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Fig. 1 Tracks of T/S Nagasaki-maru cruises from April to December in 2010.

The filters, on which atmospheric acrosols of fine and coarse modes were collected separately, were cut
into four equivalent subsamples. The subsamples were ultrasonically extracted with 45 ml of Milli-Q
water, or | mM sodium bicarbonate solution for determination of water-soluble phosphate. The extraction
solutions were then filtered through a 0.45-pum pore-size Teflon membrane filter. The filtrates were used
for analyses of inorganic nitrogen (IN) species, phosphate, and major ions. Rainwater samples were
filtered through 0.45-um pore-size acetylcellulose filter for IN, phosphate, and major ions analyses, or
0.7-um pore-size pre-combusted (450°C, 2 hours) glass fiber filter for organic nitrogen (ON) analysis.

IN (NO5, NO, and NH;") and PO,” in the filtrates of aerosol extracts and rainwater samples were
analyzed by standard absorptiometic methods using autoanalyser. Major anions (CI” and SO,*) and
cations (Na', K*, Mg®", and Ca®") were analyzed by ion chromatography. Concentrations of total
nitrogen (TN) were determined by UV photo-oxidation method using a Metrohm 705 UV digestor. ON
concentration was calculated by subtracting IN from TN.

Dry deposition flux was estimated by multiplying atmospheric concentration by deposition rate (0.1
cm/sec for fine modes and 2 cm/sec for coarse modes) [3, 4]. Water-soluble organic nitrogen concentration
in the aerosols was assumed to be 10% of total nitrogen [5]. Wet deposition flux was estimated by
multiplying rainwater concentration by precipitation rate. Daily rainfall for an area of 27-33°N and
126-129°E was obtained from Tropical Rainfall Measurement Missions (TRMM) multisatellite
precipitation analysis data, which has the resolution of 0.25° by 0.25° in space and 3 hourly in time [6].

3. Result and discussion

Average concentrations of water-soluble NOs+ NO, and NH," observed for aerosols over the eastern
East China Sea were 6.1 and 42 nmol/m’ in the fine mode, and 24 and 11 nmol/m’ in the coarse mode,
respectively. The concentrations of NO3+NO, in the coarse mode were higher than those of the fine mode,
and NO5;+NO;" contributed about 69% of coarse mode TN on average. On the other hand, concentrations
of NH," were high in fine mode with average contribution of 87% in the fine mode TN. There was a
correlation between NH, " and non-sea-salt SO,> (nss-SO4”) in fine mode, indicating transport of NH," as
fine aerosols combined with anthropogenic SO4>. Concentrations of water-soluble PO,> in aerosols were
mostly below 0.06 nmol/m® both in fine and coarse modes.

The average concentration of NO;+NO,, NH,", and ON in rainwater were 19, 7.4, and 8.4 umol/L,
respectively. In these rainwater samples, NO3;+NO,;" represented 55% of TN. There was little difference in
relative contribution to TN between NH,;" (24%) and ON (21%). A correlation between NH,  and
nss-SO,” were also observed in rainwater samples, suggesting that NH, -containing fine aerosols affected
by anthropogenic sources were trapped in rainwater over the eastern East China Sea. The rainwater
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contained only a small amount of PO,”, and N/P molar ratio of water-soluble inorganic species was about
300.

The average dry deposition (fine+coarse) flux of NO;+NO,, NH,", ON, and PO.> over the eastern East
China Sea were estimated to be 42, 20, 6.2, and 0.11 pmol/m?/day, respectively. While the average wet
deposition flux of NO;+NO,, NH,", ON, and PO,* were 130, 51, 57, and 0.56 umol/mz/day, respectively.
N/P molar ratio of total deposition flux was about 450. Dry deposition fluxes of water-soluble IN observed
in spring and autumn were higher than those observed in summer because of the increase in coarse mode
nitrate during Asian dust events. Wet deposition of nitrate showed clear increase, when nss-SO,>
concentration in rainwater was high, or during the Asian dust events. Contribution of wet deposition to TN
flux was 77%, and wet deposition also contributed 84% of total phosphate flux. Our estimates of the daily
atmospheric deposition flux of water-soluble nitrogen to the eastern part of the East China Sea are similar
to the amounts of biological nitrogen fixation in the water column and comparable to the vertical diffusion
flux of subsurface nutrients [7].

4. Conclusions

Deposition flux of nitrogen and phosphorus over the eastern East China Sea showed strong seasonal
variation, high in autumn and low in summer, because of the changes in the influence of polluted air mass
from mega-cities in the East Asia as well as the frequency and magnitude of Asian dust event. Wet
deposition was a major pathway supplying atmospheric nitrogen and phosphorus to the surface water of
the eastern East China Sea from spring to autumn. Changes in precipitation pattern may have strong
influence on the seasonal variation of atmospheric nitrogen input in the eastern East China Sea.

JSST2013 20130 60 50 0OODO@mOO

Importance of wet deposition as nutrient sourceto the eastern East China Sea surface
water
Naoe R, Takeda S, Eto Y, Yamada M, Tamura K

Concentration, deposition flux, source, and seasonal variation of inorganic nitrogen (IN), organic
nitrogen (ON), and phosphorus were determined in aerosols and rainwater collected over the eastern East
China Sea during the 17 cruises by T/S Nagasaki-maru from April to December in 2010, to understand its
impact on nutrient cycles in the surface water. Concentrations of water-soluble NO;+NO, and NH," in
aerosol ranged from 1.6-200 and 0.42—170 nmol/m’, respectively. IN in aerosols was composed of ~36%
NO;+NO, and ~64% NH,", with 20% and 80% of each species being present on fine mode,
respectively. Concentrations of water-soluble PO,> were mostly below 0.06 nmol/m3 both in fine and
coarse mode aerosols. Concentrations of water-soluble NO;+NO,, NH,", and ON in rainwater ranged
from 0.99-38 pmol/L, 0-28 pmol/L, and 0.63—18 umol/L, respectively, accounting for 55% by
NO;+NO;, 24% by NH, and 21% by ON of total N. The average dry deposition (fine+coarse) flux of
NO;+NO,, NH,", ON, and PO,> were 42, 20, 6.2, and 0.11 pmol/mz/day, respectively. While the average
wet deposition flux of NO;+NO,, NH,", ON, and PO,* were 130, 51, 57, and 0.56 umol/mz/day,
respectively. Wet deposition flux plays a major role as the atmospheric nitrogen source to the eastern East

China Sea during spring, summer, and autumn.
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East-west gradient of atmospheric nitrogen deposition over the subarctic North Pacific
during summer
o 1

1

1 2
2

To understand the east-west gradient of atmospheric nitrogen deposition to the subarctic North Pacific
Ocean, aerosol and rainwater samples were collected during the GEOTRACES-GP02 cruise in
August—October, 2012. Water soluble inorganic nitrogen (IN) of fine mode aerosols measured over the
western region showed higher concentrations than those over the eastern and central regions, and it was
composed of ca. 90% ammonium. The highest concentration of IN in the rainwater was observed near the
coast of Japan. Aerosol samples containing high amounts of fine-mode ammonium were separated into
two groups; one showed correlation with non-seasalt sulfate, and another coincided with high
concentrations of non-seasalt potassium, a tracer of biomass burning. Coarse-mode aerosols, in which
nitrate accounted for more than half of the IN, played a major role in determining the dry deposition flux.
East-west gradients of dry and wet depositions were not clear as those expected from atmospheric model
simulations. Instead, air masses originated from the Siberia, where forest fires broke out in August 2012,

had a strong effect on the fluctuation of atmospheric nitrogen input in summer.
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