CHAPTER FIVE
This study critically examined the quality of groundwater from selected boreholes and hand-dug wells in Olunlade, Ilorin, through physical, chemical, and microbiological analyses. The investigation aimed to compare the water quality from both sources, determine their suitability for domestic use, and assess seasonal variations in contamination levels.
The results revealed a consistent disparity between borehole and hand-dug well water quality. Borehole water generally exhibited better physical clarity, more stable chemical composition, and lower microbial contamination, largely due to its depth and better protection against surface pollutants. However, even borehole samples from locations near potential contamination sources (e.g., waste disposal sites or faulty drainage systems) occasionally showed elevated levels of certain chemical elements like iron or chloride.
On the other hand, hand-dug wells posed serious health risks, especially during the rainy season. They showed significantly higher turbidity, elevated microbial presence—including total coliforms and E. coli—and, in some cases, exceeded permissible limits for nitrates and other critical parameters. These outcomes reflect poor sanitary conditions, shallow depths, and vulnerability to surface runoff and human activity in the environment.
Seasonal variation had a marked impact on water quality. The rainy season was associated with increased microbial and turbidity levels, especially in hand-dug wells, due to infiltration of contaminated surface water. Conversely, the dry season showed relatively higher concentrations of dissolved solids in both water sources due to reduced water volume and higher rates of evaporation and leaching.
This study underscores the urgent need for water safety management in Olunlade, where reliance on untreated groundwater is widespread. Without intervention, the community remains at risk of waterborne diseases, environmental degradation, and long-term public health challenges.
Based on the findings of this research, the following recommendations are proposed to improve groundwater safety and public health in the study area:
1. Protection and Maintenance of Water Sources

i. All hand-dug wells should be properly lined, covered, and elevated to prevent entry of surface runoff.
ii. Boreholes should be constructed with durable casings and well-maintained to avoid contamination through compromised seals or faulty infrastructure.
iii. Wells and boreholes must be situated at least 30 meters away from latrines, septic tanks, and waste dumps, in accordance with WHO guidelines.

2. Water Treatment and Disinfection

i. Households should adopt low-cost water treatment methods, such as boiling, chlorination, or solar disinfection (SODIS), especially when using hand-dug well water.
ii. Regular disinfection of hand-dug wells using calcium hypochlorite or bleach can help control microbial growth.
iii. Point-of-use water filters may also be introduced to reduce microbial and chemical contaminants.

3. Public Health Education

i. Community sensitization on the dangers of contaminated water and the importance of hygiene in water collection and storage is essential.
ii. Educational campaigns should target proper handling of water containers, covering of wells, and avoidance of open defecation near water sources.

4. Government and Institutional Involvement

i. Local health authorities should enforce water safety regulations, including routine monitoring of public and private water sources.
ii. The government and NGOs should invest in providing safe, treated water, especially in vulnerable communities like Olunlade.
iii. Subsidized access to borehole drilling and well rehabilitation programs can reduce dependency on unsafe sources.

5. Seasonal Monitoring and Early Warning Systems

i. Since seasonal changes significantly influence water quality, periodic testing—especially before and during the rainy season—should be conducted.
ii. An early warning system for contamination during peak rainfall periods can help communities take timely precautions.

6. Further Research

i. More extensive studies involving a larger sample size, longitudinal tracking, and geospatial analysis can provide deeper insights into contamination patterns and long-term trends.
ii. Investigations into the effectiveness of local water treatment techniques can help develop practical, scalable solutions.
Ensuring access to safe drinking water is not only a public health issue but also a fundamental human right. While boreholes provide relatively safer alternatives to hand-dug wells, this study affirms that no groundwater source is immune to contamination. Therefore, a multi-stakeholder approach—involving individuals, communities, health authorities, and policymakers—is critical to achieving sustainable water safety and protecting the well-being of the Olunlade community.
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