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Abstract

A confined alluvial aquifer between two rivers shows interesting redox processes
as a result of dynamic groundwater and surface—water interactions. River bank infiltration
and exfiltration may exhibit a sequence of redox reactions. This hypothesis was examined
and confirmed at a study site located between Nan and Yom Rivers in Phitsanulok,
Thailand, by analyzing concentrations of redox species and reactions as a function of
distance from rivers. Results show that the groundwater—surface water interactions were
dynamic and were changed seasonally. Transition areas were isolated from the river
water. Obvious indicators of the changes in redox conditions included temperature,
dissolved oxygen, and redox potential. Orgamic matter degradation was dominant in the
river bank infiltration. The O, respiration and SO42_ reduction occurred in a short distance
from the groundwater and surface water interface. The reduction of Fe— and Mn-
hydroxides was a major source of dissolved Fe2+ and Mn2+ in transition areas. Carbonate
dissolution—precipitation reactions also controlled concentrations of Mn2+. Most
hydrogeochemical characteristics in the aquifer was fairly stable in 3 years except the
water near the groundwater—surface water interface that changed rapidly as the river

water interacted with the groundwater.





