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Nitrate pollution in groundwater is a serious environmental problem in the
Shimabara Peninsula, Nagasaki Prefecture, Japan. For efficient countermeasures and remediation of
the groundwater, numerical simulation may constitute a powerful tool. Along this line, we developed
a numerical model to improve the understanding of transport processes in the nitrate pollution and
we evaluated the effects of remediation countermeasures by using the FREEWAT software including
MODFLOW as numerical engine. The steady state results of groundwater flow simulations reproduced
observed hydraulic head data. According to the numerical transport simulation results (performed
using MT3DMS), the general trend of concentration changes well agreed with observation during the
past 44 years. Remediation simulations indicate that it will take about 18 years for groundwater
concentrations to fall below Japanese drinking water standards. The pre-requisite is a 40% reduction

in nitrate load of the source zone.
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