Study of the flow direction and concentration of lead and zinc in groundwater in areas with lead-zinc mineral potential, Thong Pha Phum District, Kanchanaburi Province
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Heavy metal contamination in surface water is a significant issue impacting human health and potentially affecting groundwater in areas where these water sources interact. Previous studies have revealed that lead volumes in surface water samples around the lead-zinc mine in Bo Yai and the Noen Sawan mineral processing plant in Thong Pha Phum District, Kanchanaburi Province, exceed the water quality standards set by the National Environment Committee (DMR, 2011). Lead (Pb) and zinc (Zn) can contaminate both water and soil. If these metals enter the body in excessive amounts, they can have adverse effects on human health. Therefore, the researcher is interested in studying the flow direction and distribution of lead and zinc in groundwater in potential lead-zinc mineral resource areas, Ban Saphan Lao, Sahakorn Nikhom, and Din So in Thong Pha Phum District, Kanchanaburi Province. The objectives are to investigate the flow direction of groundwater and the distribution of lead and zinc by collecting groundwater level data and samples from five wells. The water samples were analyzed for cations and anions in the laboratory. Lead levels were determined using an Inductively Coupled Plasma Mass Spectrometer (ICP-MS) based on atomic spectroscopy principles, while zinc levels were analyzed using an Atomic Absorption Spectrophotometer (AAS), which operates on light absorption principles. The study found that groundwater flow direction was from the northeast to the southwest (the potential lead-zinc mineral resource areas to Ban Din So). The concentrations of lead and zinc in the groundwater ranged from approximately 0.001 to 0.176 milligrams per liter and 0.005 to 3.725 milligrams per liter, respectively, all within standard limits. High concentrations of lead and zinc were detected in the lead-zinc mineral resource sites in the northeastern areas, with concentrations decreasing towards the southwest in Ban Saphan Lao, Sahakorn Nikhom, and Din So, respectively. This finding is consistent with the study results on the direction of groundwater flow, and the lead and zinc levels are within the Pollution Control Department's standard criteria (2009). Therefore, continuous monitoring and annual study of zinc and lead concentrations are recommended to prevent and address potential issues if lead and zinc levels increase in the future.
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