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ABSTRACT 

This study investigated the impact of pit latrines on groundwater quality in areas reliant on this 

resource for drinking water. It employed a mixed-method approach, combining hydrogeological 

and sanitation engineering principles.  

The primary concern addressed was the potential pollution of groundwater sources by fecal matter 

originating from pit latrines. This contamination posed a significant health risk due to the presence 

of pathogens in human waste. 

The main objective was to develop a comprehensive understanding of this issue and propose 

effective mitigation strategies. The specific objectives were threefold; to characterize groundwater 

within Busitema sub county, to develop a pollutant tracking model to predict the movement of 

fecal matter into groundwater and to evaluate existing mitigation strategies for their effectiveness 

in reducing fecal matter contamination in groundwater. The study employed a combination of 

methods. Groundwater characterization involved physicochemical and microbiological analysis of 

water samples. Pollutant tracking involved the development and application of a numerical model. 

Finally, existing mitigation strategies, such as pit latrine siting regulations and lining materials, 

were evaluated through literature review and potentially field studies. The key findings of the study 

were expected to include the development of a predictive model for contaminant movement, and 

a critical evaluation of existing mitigation strategies.  

These findings would lead to crucial conclusions on the best practices for minimizing the impact 

of pit latrines on groundwater quality. Based on these conclusions, the study would propose 

specific recommendations for improved sanitation infrastructure design, siting regulations, and 

potential novel mitigation techniques. This research would contribute significantly to safeguarding 

public health by providing valuable insights for communities and policymakers working to ensure 



 

ii 
 

safe drinking water supplies.
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CHAPTER ONE: INTRODUCTION 

1.1 Background of the study. 

Globally, approximately 1.77 billion people rely on pit latrines as their primary means of 

sanitation, constituting 24% of the world's population(Water & Winny, 2019).While they provide 

a basic level of sanitation compared to sewer systems, concerns about their potential to pollute 

groundwater, a critical source of drinking water for many communities, have driven research in 

this area. 

Across Africa, over 500 million people rely on pit latrines for sanitation, making it the most 

common sanitation method on the continent(Evans et al., 2015).While pit latrines offer a 

significant improvement over open defecation, their impact on groundwater quality, a vital 

resource for many communities, raises concerns. 

The primary driver behind this research is the threat to human health posed by contaminated 

groundwater. Pit latrines harbor pathogenic bacteria like E. coli, Salmonella typhi and Vibrio 

cholera, along with nitrates and other contaminants. These can leach into groundwater, polluting 

nearby wells and amplifying the risk of waterborne diseases like cholera, typhoid, and diarrhea. 

Vulnerable populations, particularly children and pregnant women, bear the brunt of this 

contamination, facing a disproportionately higher risk of these waterborne illnesses( Graham & 

Polizzotto et al., 2023). 

Over 50% of the United States population depends on groundwater for drinking water. 

Groundwater is also one of our most important sources of water for irrigation. Unfortunately, 

groundwater is susceptible to pollutants(Rahaman, 2018). 

 Despite the abundance of surface water in Uganda (18% of the land area) over 70% of the rural 

population including small towns relies almost exclusively on groundwater for portable water 

supply. As a result, provision of safe water to rural communities in Uganda has depended primarily 

upon the construction of wells and protection of spring discharge. Particular attention has recently 

been directed at developing the shallow – well aquifer since the formation is less costly and recent 

study has found it to be more productive than deeper, bedrock aquifer. The promotion of Pit 

Latrines has traditionally been done with very little knowledge of its impact on the quality of 

groundwater in Uganda (Town, 2019).`  
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