The effect of subsurface materials on groundwater quality near the Gohagoda waste disposal site in Kandy, Sri Lanka
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Solid waste management (SWM) presents a significant challenge in Sri Lanka, particularly in municipal and rural areas. This study focuses on the waste dumping site near the Kandy municipal council, located at Gohagoda. With Sri Lanka generating an average of 3,700 tons of solid waste daily, Kandy city alone contributes 150 to 200 tons per day to the dump. The site spans 3.5 km² and faces issues during rainy periods when waste mixes with rainwater, potentially impacting surrounding areas. The primary objective of the study is to assess the impact of this contaminated water on nearby water bodies. Following a period of heavy rainfall, samples were collected from rivers, surface water, and groundwater for analysis. The results indicate elevated contamination levels in two river water samples, five surface water samples, and two groundwater samples. A 3D model of subsurface materials, derived from borehole samples, revealed the presence of impermeable clayey layers and sand layers, which correlated with water quality data. Interestingly, the impermeable clay layers under highly contaminated surface water samples prevented easy infiltration, resulting in increased contamination levels. Conversely, groundwater samples exhibited a lower contamination trend. River water samples also showed lower contamination levels compared to surface water. The study concludes that the impermeable clay layer plays a critical role in preventing easy infiltration, leading to highly contaminated surface water and less contaminated groundwater. The presence of a permeable sand layer contributes to high groundwater contamination. These findings underscore the critical role of subsurface materials in waste management strategies aimed at maintaining water quality. Effective solid waste management in Sri Lanka, especially in areas like Kandy, requires a comprehensive understanding of the subsurface geology and its interaction with leached waste. This study highlights the importance of considering geological factors when developing waste management strategies to mitigate the adverse effects of waste contamination on water bodies. By addressing these factors, Sri Lanka can improve its approach to solid waste management and protect its vital water resources from pollution. 
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