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A new water treatment system based on material circulation was constructed and
applied for purifying water of a static water environment. Investigation on the sediment
properties of Lake Biwa was also carried out to know the environmental condition of
the Lake. The new water treatment system consisted of microbial columns with
different water flow rates (1.8 L/min/column in 6-columns unit and 2.9 L/min/column
in 3-columns unit). In a 200 L of water, the system reduced the chemical oxygen
demand (COD), total carbon (TC), and total nitrogen (TN) up to 19.2%, 14.4%, and
20.1%, respectively. Total bacterial biomass in the 3-columns unit was 7 times higher
than that in the 6-columns unit, and the bacterial communities between the two columns
were slightly different (<86% similarity). In a fish-cultivated environment, the system
also removed TC and TN at the rates of 190 mg/week and 260 mg/week, respectively.
The system was applied in Kitanoshin pond located at Ritsumeikan University (BKC
Campus, Shiga). A water pump with the flow rate of 1.15 x 10° L/day was used to
increase the water circulation in the pond (up to 180 cycle/year). As a result, dissolved
oxygen (DO) of water was increased followed by the decrease of COD and TC. There
were no differences in the pH, electrical conductivity (EC), turbidity and colority of

water during the treatment, but TN of the water was slightly increased. Total bacterial



number in the sediment was increased followed by the decrease of TC and TN, but there
were no differences in TP, TK, pH, and EC. There were slight differences in the total
bacterial number, TC, and TN in sediment between zone A and zone B. Investigation on
the sediment of wetlands environment showed that southern part of Lake Biwa has
lower organic materials (TC and TN) and environmental bacterial than that in the
northern Lake Biwa. Conversely, compared to paddy field environments, the sediment

of Lake Biwa and Kitanoshin pond have lower TC and TN.



