Groundwater hydrogeochemistry, Nong Ruea District, Khon Kaen Province
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The groundwater in Nong Ruea District, Khon Kaen Province was examined to identify the hydrochemical compositions and hydrogeochemical processes of natural groundwater. The study area is located within the local groundwater sub-basin defined by streams and topographic conditions. Groundwater samples were collected from 22 wells within 8 sub-districts covering approximately 220 square kilometers. The Electrical Conductivity (EC), Oxidation-Reduction Potential (ORP or Eh), Dissolved Oxygen (DO), pH, and temperature were measured in the field. The samples were preserved with nitric acid (1:1) and stored at a constant temperature of 4°C. Flame Spectrophotometry, UV-VIS Spectrophotometry (UV-VIS), and titration were employed to determine major cations and anions as well as heavy metals. Groundwater flow direction was determined based on the hydraulic head observed from a total of 51 groundwater wells. The hydrochemical facies were determined from a Piper trilinear plot and a Durov plot. The hydrogeochemical process was assessed from a PHREEQC model.

The groundwater in this sub-basin is obtained from the Phu Kradung Formation. The average well depth is about 40 meters with an average water level at about 10 meters deep. The groundwater flows in general from south to north and from southwest to northeast. The pH of the groundwater is neutral and found in both fresh and brackish conditions. The negative values of Oxidation-Reduction Potential (ORP) in the groundwater indicate a reducing environment. The water consists of high Dissolved Oxygen (DO). Major cations consist of sodium (Na+), potassium (K+), magnesium (Mg2+), and calcium (Ca2+). Major anions consist of chloride (Cl-), sulfate (SO42-), nitrate (NO3-), and bicarbonate (HCO3-). Minor compositions also include silica (SiO2), iron (Fe), zinc (Zn), and nitrite (NO2). Other heavy metals which are manganese (Mn), cadmium (Cd), chromium (Cr), copper (Cu), and lead (Pb) were found to be below the detection limit of the flame spectrometer. From the PHREEQC model, two hydrochemical species were identified to be the dominant hydrogeochemical processes, these are (1) Na-Ca-(Mg)-Cl-HCO3 and (2) Na-Ca-(Mg)-Cl-SO4. From the Gibbs diagram, results show that the groundwater chemistry is rock-dominance but is minimally affected by evaporites in the region. The hydrogeochemical processes consist of dissolution of calcite, dolomite, and gypsum from geological material in the area (calcareous clay, calcareous shale, and conglomerate); weathering of silicate minerals, albite, and potassium feldspar; and precipitation of amorphous silica from dissolved silica (silicic acid).

Keywords: Hydrogeochemistry; Hydrogeochemical process; Nong Ruea; Khon Kaen

