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Transport of **Cs and "*’Cs in the lower Abukuma River
after the Fukushima nuclear accident

S. Nagaol, S. Tadoz, H. Uemuraz, M. Kanamori3, S. Ochiail, Y. Miyata1 and M. Yamamoto'
'Low Level Radioactivity Laboratory, Kanazawa University, Nomi, Ishikawa, Japan
*College of Science and Engineering, Kanazawa University, Kanazawa, Ishikawa, Japan

3Graduate School of Natural Science and Technology, Kanazawa University, Kanazawa, Ishikawa, Japan

The surface deposition of **Cs and "*’Cs is above 3000k Bq/m’ in a zone extending northwest from the
Fukushima Dai-ichi Nuclear Power Plant (NPP) accident. It is important to elucidate the short-term to
long-term impacts of the accident on ecosystems of river watershed catchments. This study investigated the
transport of 4Cs and "'Cs in the Abukuma River running through the Naka-dori in Fukushima Prefecture,

Japan under normal and high flow conditions during 2011-2015.

Field experiments were conducted at a fixed station in the lower Abukuma River during the period of May
2011-Feburary 2015. The twenty L of surface river water samples were collected at the station using buckets. In
normal flow conditions, the **Cs and '*’Cs activity concentration in the river waters before and after the
filtration was measured with gamma-ray spectrometry using the ammonium molybdophosphate (AMP)/Cs
compound method. Decay correction for **Cs and "*’Cs was carried out for each sampling date. In river waters
after rain event, particles were separated using centrifugation and filtration with No. 5A (approx. pore size of 7
um) filters and 0.45 pum pore size membrane filters. The deposited solids and suspended solids on the filters

were also measured using gamma-ray spectrometry after drying them at room temperature. The **Cs and "*Cs
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Fig. 1. Sampling kocations of the Abukuma River.



present was therefore estimated for the suspended solids and filtered river waters.

The total **Cs and "*’Cs in the river waters ranged from 0.003 Bg/L to 2.57 Bg/L and from 0.005 Bg/L to 3.83
Bq/L, respectively during May 2011-Feburary 2015. The highest value was found in June 2012 at high flow
condition after Typhoon Guchol. The radiocesium activity concentration had a decreasing trend with increasing
time after the Fukushima Dai-ichi NPP accident, though the highest radiocesium activity concentrations were

observed in July 2011, March, June 2012 and July-September 2013 after rain events.

The percentage of **Cs and *’Cs associated with riverine suspended solids was 44-90% at normal flow
condition, but ranged from 84 to 99% and at high flow condition due to rain events. These results indicate that
rain events are a main factor controlling the transport flux of radiocesium associated with suspended solids in

river waters from the Abukuma River system.
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Seasonal variations of particulate organic matter in Lake Kiba,
Japan during 2015-2016

Hong Tuoi Bui', Seiya Nagaol, Tomoyo Suzuki', Yuriko Kawano', Keisuke Fukushiz, Kouichi
Hashi®, Shinya Ochiai', Mosayoshi Yamamoto'

*Graduate School of Natural Science and Technology, Kanazawa University, Japan, Kakuma,
Kanazawa, Japan

nstitute of Nature and Environmental Technology, Kanazawa University, Wake, Nomi, Ishikawa,
Japan

*Komatsu city Government, Komatsu, Japan

Abstract Lake Kiba has been facing with organic pollution for long time. This study aims to
elucidate dynamics of particulate organic carbon (POC) and its composition changes in the lake
through a year because POC is one of source of organic pollution. Suspended solid samples were
collected monthly from the central lake and analyzed for carbon and nitrogen concentrations and
their isotopic composition during February 2015 to March 2016. Concentrations of POC and
particulate nitrogen (PN) are similar variation trend during the year. POC concentration reaches at
maximum in summer and minimum during winter period. §"°C also increases from 29.4%o to
-24.6%o during summer season whereas 8'"N-values ranged from 2.3 to 7.0 %o during the year. The
results indicate that phytoplankton activity is a main factor driving seasonal variation of POC
concentration in Lake Kiba.

Introduction

Lake Kiba is located in the central Komatsu city, Ishikawa Prefecture, Japan. Concentrations of
Chemical oxygen demand and total nitrogen were two-fold higher than the standard level of class A
(Environmental quality standard for conservation of the living environment in Japan). A few studies
were carried out for water quality in Lake Kiba, but there is no research for seasonal dynamics of
POC concentration. Thus, the aim of this study is to understand variation trends of particulate
organic matter concentration and its characteristics in Lake Kiba through a year.

s 4
Area :1.09 km? $
Watershed: 37.4 km? ;5« -1
Forest: 51% [ .
Paddy field: 18% B :
. . Urban area: 21% - i
Hiyou River A

Deepest water: 4.5 m

Average water : 2.2m . . : -

Fig. 1 Study site

Materials and methods

Water samples were monthly collected at a site of the central lake from February 2015 to March
2016. Suspended solids (SS) were collected from approximately 60 liters of a water sample by using
continuous flow centrifugation. Inorganic carbon was removed with 0.1N HCI before measuring of
C and N content. Carbon and nitrogen stable isotopes were analyzed by using the Thermo Scientific
DELTA V Advantage mass spectrometer. 8 °C and §'"°N values were expressed in per mil relative to
VPDB and atmospheric N,, respectively. The stable isotope compositions are expressed



613Ca 615N = (Rsample/ Rstandard '1) X 1000
which Rgamples Rytandara 18 the ratio of sample and international standard (L-Alanine, ANU-sucrose,
IAEA-N1, and IAEA-N2) *C/*C and ""N/"N, respectively.

Results and Discussion

Figure 2a shows seasonal changes of particulate organic carbon (POC) concentration at the central
Lake Kiba, which is characterized by higher values in summer and lower one during winter season.
The concentration ranged from 0.53 mg/L to 5.39 mg/L. The highest value was detected in July 2015.
POC concentration was 0.53 mg/L in February 2015, gradually increase in April and May, and
highest in July. The POC concentration significantly decreased in December 2015 and then gradually
increased in the period of February and March 2016. Variation of particulate nitrogen (PN)
concentration was almost similar with POC-variation pattern (Fig. 2b). The value ranged from 0.47
mg/L to 0.83 mg/L. C/N ratio shows 5.0 - 8.3 (Fig. 2c). The §"C-value ranged from -29.4%o to
-24.6%o and observed higher value during June and September (around -25.5%o), but lower value
during October to March 2016 (Fig. 2d). The 8'’N-value was generally over 4.0%o, except for
August 2015 and January 2016 (Fig. 2e¢).
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Fig. 2 Seasonal variation trend for concentrations of particulate organic carbon (a), and particulate
nitrogen (b), C/N ratios (c), carbon isotope (d) and nitrogen isotope (e) from suspended solid at the
water surface central Lake Kiba from February 2015 to March 2016.

There is a good relationship between POC and pH with correlation factor of 0.64 (Fig. 3a), POC
and WT with 0.72 (Fig. 3b), and POC and SS) with 0.71 (Fig. 3c). The higher POC concentration
was in summer season, corresponding to maximum WT, pH and SS. The §"*C-value of POC shifts
from forest soil origin in spring to phytoplankton in summer. Therefore, phytoplankton is a dominant
source contributing to POC component in summer season in Lake Kiba during 2015-2016.
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Fig. 3 Relationships between particulate organic carbon concentration and pH (a), POC-water
temperature (b), POC-suspended solid (SS) (c) from February 2015 to March 2016.
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