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Paddy Fields at Ranod Songkla by MODFLOW Simulation. Master of Engineering (Environmental
Engineering), Major Field: Environmental Engineering, Department of Environmental Engineering.

Thesis Advisor: Assistant Professor Sanya Sirivitayapakorn, Ph.D. 180 pages.

Water use for shrimp culture consists of chloride and other chemicals. Whereas, peticides and
fertilizers are applied to the paddy fields. Contaminants in water are accumulating in soil and will eventually
infiltrate into shallow aquifer. In this study, concentrations and distribution of chloride and nit_rate from shrimp
farms; and nitrate, DDT and methyl parathion from rice fields, at Ranod district, Songkla were simulated by
MODFLOW and MT3D. The simulations were conducted in the top unconfined aquifer ,Beach Sand aquifer,
and confined aquifer ,Had Yai aquifer. The unconfined aquifer was described as deposited beach sand aquifer
which had high hydraulic conductivity and the confined aquifer they had clay deposited on the top . The water
quality in this aquifer could be affected by infiltration from shrimp farms and rice fields and therefore could
have adverse effects on people who consumed this water. The study simulated at steady state input of pollutants

for 20 and 30 years for both non-leakance and leakance scenarios at the pumping rates 3 and 300 m'/d.

Result from the simulation showed that groundwater flow from the middle toward the west and the
cast. The simulation of groundwater flow after calibration with actual values of hydraulic heads for
non-leakance and leakance had standard deviation of +1.94 m and +3.08 m, respectively. The distribution of
chloride showed that chloride travel away from source area . Result of distribution of nitrate, DDT and methyl
parathion from rice fields showed that they did not move away from source area in every scenario. When
initial concentrations of all chemical increased, results showed that every chemical increased as well. Selected
pumping rates did not have effects on the distributions of all contaminants. When adjusted transport parameter ,
longitudinal dipersivity (& ), the results showed that only distribution of chloride increased. Results of risk
assessment for nitrate, DDT and methy! parathion showed that children in the age of 6 — 12 years is the most

susceptable.
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