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(Environmental behaviors of heavy metals and radiocesium inWatarase river basin)
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Environmental behaviors of heavy metals and radiocesium in Watarase river basin, which is a
major river in the northern Kanto region of Japan, were evaluated. The river gave the environmental
disaster that occurred as a result of the Ashio mining operations in the late 19th and early 20th
centuries. The pollution of the river has been largely reduced by the removal of the facility and
purification of the surrounding environments by implementing administrative policies after 1970.
However, the investigations to clear the reasons how the changes in the heavy metal concentrations
were related to those in turbidity and suspended solids in the river water were not conducted though
there are many data of the water quality. This thesis made an attempt to elucidate relationship
between suspennded solids and heavy metals concentartion in the upstream basin of the Watarase
River. In addition, it was attempted to clarify the impact of radiocesium in sludge of water
purification plant in the Waterworks Bureau damaged from Fukushima Daiichi nuclear power plant

accident.

Relationship between Copper and Arsenic Concentrations and Turbidity in the Surface Water
of Watarase River from 1970 to 2010

The aim of this study is to determine the relationship of the variation in the concentrations of
copper (Cu) and arsenic (As) to the turbidity in water samples collected from 1970 to 2010 at
Akaiwa along Watarase River, including data from 1967 to 1969 for As. The relationships were
evaluated by the correlation coefficients obtained from the approximations of the metal
concentrations to the degrees of turbidity. The variations in the concentrations of Cu and As in the
river water samples for 40 years were related to the turbidity. However, the reductions of the
concentrations were somewhat different between Cu and As. Cu had significantly reduced since
Kusaki dam began storing water in 1976. In contrast, As had reduced before this event. From 1980
to 2010, the average Cu and As concentrations have been stable at values < 0.014 mg/L and < 0.004
mg/L, respectively, and the turbidity has been lower than 17. However, the events of high turbidities
and the high concentrations have occurred irregularly in several years, especially in 1990. These
affected the discharge of water from Kusaki-dam after the typhoons in August and/or September in

the corresponding years.

Changes of Turbidity, Suspended Solids and Heavy Metals During High-Turbidity
Phenomena in Watarase River From 1971 to 2011

This study was conducted to elucidate the changes of turbidity and concentrations of
suspended solids (SSs) and heavy metals (Cu, Zn, As, and Pb) in Watarase River at Akaiwa during
the rapid elevation in turbidity from 1971 to 2011, which was the result of typhoons and local heavy



rainfalls. In this study, high-turbidity phenomena correspond to turbidity of over 100 in river water.
In the Watarase River, high-turbidity phenomena observed 28 times from 1971 to 2011. The Kiryu
City Waterworks Bureau of Waterworks measured the turbidity, and the concentrations of SSs and
heavy metals in raw water samples collected every 2 h. The relationships between turbidity and SS
concentration and between turbidity and heavy metal concentration during the high-turbidity
phenomena were considerably stronger correlations than those at normal turbidity, although the
slopes of the approximations decreased with the passage of time. Furthermore, the source of heavy
metals were expected to mainly be waste materials from the Ashio mine sediment-disposal facility,
because the concentrations of the heavy metals, as well as the turbidities and SSs, reduced after the
cleanup of the facility and upgrading of the surrounding environments by implementing

administrative policies.

Assessment on Stability of Radiocesium in Sludge from Water Purification Plant by Leachate
Test and Sequential Extraction Method

Radiocesium released by the Fukushima Daiichi nuclear power plant accident had fallen in
mountainous areas located in northern and western of Gunma Prefecture. Therefore, several
research groups have measured the radiocesium in sediments in lakes and rivers, and soils around
rivers, lakes and mountains. In this study, we have investigated not only concentration of
radiocesium contained in the wasted-sludge sample from water purification plant but also the
leachate behaviors from the sludge to water. The concentrations of radiocesium in wasted-sludge
samples collected from water purification plant at Kiryu Bureau of Waterworks on 2013 were
obviously lower than that on 2011. Additionally, the degrees of radiocesium concentrations were
related on those of turbidities in raw water of water supply. Through leachate test of radiocesium
using aqueous solutions adjusted from pH 2 to pH 10, the risk leaching from the wasted-sludge to
water were considered to be low without regarding to pH values of the solutions. Furthermore, the
chemical forms of radiocesium in the sludge by sequential extraction method were expected to

mainly exist as residue and oxide forms, which are classified as fractions hardly eluted in nature.



