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A flood plain part of the Hat Yai basin, located at the center of the basin, was
filled with quaternary deposits. Groundwater is mainly withdrawn from three main
unconsolidated aquifers namely; Hat Yai aquifer, Kutao aquifer, and Korhong aquifer. Recent
increase in groundwater pumpage may overcome the groundwater balance resulting in the
seawater intrusion from the Songkhla Lake into Hat Yai City. The objectives of this study were to
study the groundwater flow, the boundary of chloride contaminated areas and the water balance
as a result from present groundwater pumpage. A 3-dimensional numerical groundwater model
was developed using Visual MODFLOW v. 4.1 to predict the possible seawater intrusion due to
projected groundwater pumpage. The model was calibrated and verified using groundwater head
and chloride concentration data measured from 47 monitoring wells from 2002 to 2008.

Transient simulation results showed that the direction of groundwater flow was
from the recharge areas in the east, the west and the south toward the center of the basin and to
the Songkhla Lake. Groundwater balance results in 2007 revealed that inflows from recharge
areas, rainfall, storage, rivers, and the Songkhla Lake were 53.40, 28.20, 23.96, 7.72, and 1.72
Mms/yr, respectively. The outflows from the model to storage, pumping wells, rivers, the
Songkhla Lake, and recharge areas, were 66.88, 25.03, 10.20, 7.83, 5.06 Mm3/yr, respectively.
Total inflow and outflow were 115.00 Mm3/yr.

Seawater intrusion simulation results indicated tl;at for current pumpage, the
areas that the Hat Yai aquifer was affected by higher-than-standard chloride concentration were
limited in the adjacent areas of the Songkhla Lake, namely: Ban Nong Hin, Ban Kaun, Ban Bang
Hnode and Ban Dee Hlung Nok. The seawater affected areas approximately covered the distance
of 7.59 kilometers inland from the Songkhla Lake There was so-called “the buffer zone” at which
fresh groundwater was found in the Hat Yai aquifer. The buffer zone covered the distance about 8
kilometers from seawater affected area to Hat Yai City. Fresh groundwater was observed from
both Kutao and Korhong aquifers in all areas. Variable density simulation results showed that
there was no significant migration of chloride from chloride affected area toward Hat Yai City
because the direction of flow was still outward to the Songkhla Lake.

Simulation results also indicated that for projected groundwater pumpage of 5
and 10% annual increment, a drawdown of 5 meters at Hat Yai City was observed at Hat Yai City
within 8 and 6 years, respectively. Seawater intrusion into Hat Yai City did not observed as the
change of chloride concentratioﬁ was less than 50 mg/L and still lower than groundwater
standard. Groundwater safe yield of the Hat Yai Basin evaluated using the developed model was

36 Mms/yr or 98,630 cubic meters per year.





