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Abstract : In large dairy farming areas in eastern Hokkaido, water pollution control facilities have been developed that harness the
power of nature. Nevertheless, the long-term effectiveness of these facilities has not been fully clarified. In this study, we are conducting
routine monitoring of existing water pollution control facilities (forest buffer zones and water purification ponds) towards long-term
evaluation of changes in their effectiveness. We also present a planning and design technique and a maintenance method that consider
the long-term sustainability of these water quality control facilities. As of FY 2015, the following results were obtained:

(1) We evaluated the degree to which water purification ponds fulfilled their water purification function by surveying the quality of the
inflowing and outflowing water. The ponds have gradually been silting up; however, by surveying the water quality during a normal
water stage, we confirmed that currently little change is observed in the degree to which the purification function is fulfilled. Evaluation
of water purification function during rainfall suggested that, for maintenance of the water purification function of the ponds, regular
maintenance is indispensable, because a great increase in pollutant removal rate was observed at the facility where sediment removal
had been done.

2) We investigated the water purification mechanism of the water purification ponds by clarifying the relationship between the pollutant
removal rate of the ponds and the properties of soil around the ponds, the quality of the groundwater, and the temperature of inflowing
water. For prediction of the effectiveness of a water purification pond, the design formula for an artificial water purification swamp can
be used; however, it is necessary to further accumulate data, because the currently available data on water purification ponds that are
installed in natural settings have great dispersion.

3) Atree growth survey was done in forest buffer zones and the survival rate of planted trees, the transition in tree heights, and animal
damage were clarified. The factors in tree growth inhibition were clarified by comparing the results of the survey to other surrounding
conditions including the physicochemical properties of the soil. The results showed what tree planting method is appropriate, what soil
environment is suitable for tree growth and what conditions of the surrounding area are desirable when forest buffer zones are
established along drainage canals in dairy farming areas of eastern Hokkaido.

Keywords : water purification pond, forest buffer zone, operation and maintenance
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