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ABSTRACT

Project Code : TRG4580065

Project Title : Evolution of Ferrous Iron in a Local Groundwater Flow System

Investigators : Kitchakarn Promma (Naresuan University), Chunmiao Zheng (University of
Alabama), and Pongpor Asnachinda (Chiang Mai University)

E-mail Address : kitpromma@yahoo.com, czheng@ua.edu, scgli012@chiangmai.ac.th

Project Period : 1 July 2002 - 31 December 2004

This study proposes a new hypothesis that, in a confined alluvial aquifer located
between two rivers, discrete zones of anomalously high concentrations of redox species, such
as iron, are a result of groundwater flow dynamics rather than a chemical evolution along
continuous flow paths. The hypothesis was proved correct at a study site located between Nan
and Yom Rivers in Phitsanulok, Thailand, by analyzing concentrations of ferrous iron, an index
of redox-sensitive species, in comparison with dynamic groundwater flow patterns. River
incision into the confined aquifer and related seasonally variant hydrology result in truncated
flow paths and zigzag groundwater flow patterns. The lateral recharge from rivers penetrates
into the aquifer only by less than 41 m. Although vertical groundwater recharge can flow
through a 13-21 m thick confining layer as indicated by high concentrations of dissolved
oxygen, the absence of lateral groundwater recharge from rivers appears to play a more
important role on than the presence of vertical recharge from rainfall. High anomaly of redox-
sensitive species, appearing as discrete zones in a confined alluvial aquifer, is a result of

groundwater/surface-water relations and related groundwater flow dynamics.
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