Heavy metal contamination in the Ban Kham Bon sub-basin, Khon Kaen Province
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Ban Kham Bon, located about an hour drive north of Khon Kaen City, is known for being the city’s main municipal waste disposal site receiving 250 ton/day of waste. The waste disposal site is classified as an open dump site which lacks all protocols for contamination control. In 2017, a large fire occurred, requiring tens of thousands of liters of water to extinguish the fire. The over-saturated underlying soil would have caused a large amount of run-off and a questionable amount of contamination. Therefore, the aim of this study was to investigate the groundwater quality in the area focusing on 5 heavy metals, which are Fe, Mn, Cd, Cr, and Pb. Groundwater samples were collected from 17 wells during the rainy season of August 2018 within the Ban Kham Bon area around 10 by 10 square kilometers. Heavy metal concentrations were determined by flame spectrophotometry. The Contamination Factor (CF) and Pollution Load Index (PLI) were calculated using the heavy metal concentrations. The groundwater flow direction was determined from the hydraulic head obtained from a larger set of groundwater wells covering the groundwater sub-basin. The study found that groundwater is actively used in this area. Khok Kruat Formation is the main providing aquifer. Groundwater flows in a general direction from west to east discharging at the Nam Phong River bounding the east of the area. Most of the samples have low Fe and Mn concentrations while all samples have Cd, Cr, and Pb concentrations exceeding the National Subsurface Water Standards B.E.2543. The concentrations of Cd, Cr, and Pb were found to be as high as 18.40, 0.201, and 0.372 mg/L, respectively, while the standard specifies limits at 0.003, 0.05, and 0.01 mg/L, respectively. Since the background concentrations of these heavy metals prior to the operation of the dump site were not known, the background concentrations were insinuated from our own test results. An impartial value was defined from the lowest concentration found in all the tested samples these are 0.01, 0.1, and 0.02 mg/L for Cd, Cr, and Pb, respectively. Accordingly, the Contamination Factor for each heavy metal was determined and the Pollution Load Index (PLI) for each groundwater well was calculated. A PLI of more than 1 indicates a heavy metal pollution condition. For these 17 groundwater wells, the highest PLI is 36.40 found at station no.3, a well located within tens of meters from the dump site. The lowest PLI is 1.20 found at station no.1, about 4 kilometers upgradient from the dump site. These findings suggest that the contamination is linked to the dump site. The high level of contamination is disturbing and causes concern for the health and safety of the community that is currently using groundwater within this area. Accordingly, relevant governmental offices should take actions to prevent further contamination and plan for remediation.
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