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1. INTRODUCTION

Urbanization with the rapid development of Nagoya city economy in 1960s had result many problems of
river-environment, especially deterioration of water quality in many rivers of Japan. Hori River is one of the
examples of that, which flows from north to south part through the downtown of Nagoya city, Japan. This river is
the manmade river and it was built for the purpose of transporting goods and materials during the construction of
Nagoya castle about 400 years ago. On the other hand, the water quality and the river environment were improved
by waste water regulations, sludge dredging, and the construction of sewer systems. However, due to a number of
reasons, a radical improvement in water quality has thus far been elusive. For example, the Hori River lacks its
own water source (instead relying on wastewater processed by sewage treatment plants), and so the water tends to
stagnate. Therefore, there is still strong public demand for further improvements of water quality, foul odors and
garbage in the river. The aim of the study is finally to create and restore a sustainable water system of the Hori
River for the better inhabitant for fishes and other living organisms and enabling better environment around the
Nagoya city. Therefore intensively observation and experiment have been done for the study of impact of sludge
on water quality of Hori River around matsusige lock gate areas,

The longitudinal profile of Hori River can be seen in Fig.1. Moreover, in the past, Takeda et al (2008)” has
also reported the study on the transport characteristics of floating garbage around Matsusige water area resulting
in the status of water pollution in Hori River. The combined effects of transport characteristics of float and
accumulation of sludge have adversely affected the water quality of Hori River at Matsusige lock gate water
area.?) Therefore, the uncontrolled deposition of sludge (which are highly influenced during the cycles of tide)
have led to its environmental being seriously degrades.

2. MATERIAL AND METHODS
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corresponded to spring tide. Surface, F
middle and bottom (0m,1m,2m and 3m)
water samples were collected under the I- oo it
matsusige Bridge every 1h from 9 a.m. to Nakaandge._; —

16 p.m. shown in Fig. 2. In Fig. 2, the blue Naya Bridge *
colour indicates the 24-h tidal cycle of \uerwen I iaten

~Asahi Bridge

. . . N = Hioki Bridge )
Nagoya port while the red colour indicates  Jions 1 Vit Matsusige lock gate water area
the observed tidal cycle. o ™l
Samples were dilution in the laboratory Sumf;z;j;g;g‘;{_-‘:‘\
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3. RESULTS AND DISCUSSIONS
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Fig. 3 Distribution of water quality parameters

From the distributions of different parameter of water quality shown in Fig. 3 at matsusige bridge, we can
clearly seen that the parametes are strongly influenced during the ending of low tide and starting of flood tide i.e.
in between 12 and lo'clock. From Fig. 3, the middle and bottom layers velocities in the flood tide are higher,
causing the sludge exposed for resuspend. Also due to the high seawater intrusion during the flood tide, salinity
and pH are high as shown in Fig. 3. Turbidity and chlorophyll values were high due to tidal mixing wave action
where the bottom sludge was exposed for resuspend. The dissolved oxygen during flood tide was low due to the
effect of sea water and high turbid water. On the other hand, the phosphate and nitrogen levels, though not were
very high for water pollution.

4. CONCLUSIONS

This study indicated that the water quality of matsusige bridge has highly influenced by sludge as evidenced
by physical and chemical characteristics. The cause can be traced to the behaviors of tidal phenomenon as well as
the deposition of sludge inside the river. Especially at flood tide, during the high velocity of water, the sludge is
back-washed into the river. The extremely high levels of turbidity and low value of dissolved oxygen give an
indication of the extent of pollutant introduced into the river. However, total phosphorus and nitrogen has not a
negative impact. The implication is that although the sludge has an adverse impact on water quality, this impact
can be significantly reduced by applying restoration works e.g. dredging of sludge around the Matsusige water
area. These processes are important for living organisms inside the river and water quality for Hori River.
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