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Fluctuation of Concentration of Nitrate Nitrogen in Groundwater of
Reservoir Area of Subsurface Dam in Miyakojima Island, Japan

ISHIDA Satoshi, ABE Eiichi, TSUCHIHARA Takeo and IMAIZUMI Masayuki

Summary

In Japan, an irrigation project with construction of 147 tube wells and two subsurface dams which store
20,000,000m3 of groundwater had started in 1987 and had completed in 2001 in Miyakojima Island. The island consists
of Quaternary limestone with a high permeability and basement of Tertiary mudstone. Concentration of nitrate nitro-
gen in groundwater had been monitored at the typical observation wells in the reservation area of subsurface dam
every month since 1975. Concentration of nitrate nitrogen and electric conductivity in groundwater were also measured
at 39 wells in 2000 and 2003. The fluctuation of concentration of nitrate nitrogen in groundwater showed three fea-
tures. 1[0 The concentration of nitrate nitrogen in the groundwater increased gradually, and was 11mg/l in 1988; after-
ward the concentration of nitrate nitrogen in the groundwater decreased gradually, and was 9mg/I in 2001. The
amount of the fertilizer sales was the largest in 1982 in the Island. These results suggest that the nitrate nitrogen of the
fertilizer origin infiltrated to groundwater table in six years. 200 Monthly fluctuation of the concentration of nitrate
nitrogen in groundwater had decreased after the completion of the subsurface dam. The fluctuation of the nitrate-nitro-
gen concentration would depend on the dilution caused by a lot of precipitation in typhoon and rainy season. The
result shows that the fluctuation of the concentration of nitrate nitrogen in groundwater by the dilution decreased
because the amount of the storage groundwater increased. 30 The concentration of nitrate nitrogen in groundwater
increased partially around the cut-off wall after the construction of the subsurface dam. After groundwater began to be
used, the concentration of nitrate nitrogen in the groundwater around the cut-off wall was almost same as the concen-
tration of surrounding. The reason for this change would be that the groundwater flowed faster by pumping. These
three results suggest that the fluctuation of the concentration of nitrate nitrogen in groundwater can be understood by
few monitoring after the subsurface dam is completed.

Keywords : subsurface dam[] nitrate nitrogenlJ limestone groundwater(] fertilizer



