CHAPTER FOUR
4.0 INTRODUCTION
chapter presents the laboratory results from the analysis of water samples collected from selected boreholes and hand-dug wells in Olunlade, Ilorin. The results are discussed in relation to the World Health Organization (WHO, 2017) standards for potable water and previous literature. The analysis covered physical, chemical, and microbiological parameters, considering both rainy and dry seasons.
4.1 PHYSICAL, CHEMICAL AND BACTERIOLOGICAL ANALYSIS RESULT
TABLE 1
	S/N
	DESCRIPTION
	HDW1
	BH1
	HDW2
	BH2

	1
	TURBIDITY (NTU)
	7.5
	5.0
	6.5
	5.0

	2
	Ph
	6.25
	7.16
	6.43
	6.87

	3
	COLOR (HU)
	7
	5
	7
	5

	4
	TDS (mg/l)
	264.0
	192.0
	252.0
	-

	5
	LEAD (mg/l)
	0.15
	0.00
	0.10
	0.00

	6
	CADMIUM (mg/l)
	0.005
	0.001
	0.003
	0.00

	7
	COLIFORM
	180*
	58
	180*
	64

	8
	E. COLI
	5
	NIL
	NUMEROUS
	NIL










1. Physical Parameters
i. Temperature values across all samples ranged within the acceptable range (20–30°C). However, slight elevation in temperature during the dry season was noted, likely due to higher ambient temperatures.
ii. Turbidity levels in hand-dug wells were significantly higher than in boreholes, particularly during the rainy season, exceeding WHO’s recommended limit of 5 NTU in some wells. This suggests surface runoff and poor sanitation practices near the wells.
iii. Total Dissolved Solids (TDS) and Electrical Conductivity (EC) values were generally within permissible limits, but slightly higher values were recorded in the dry season due to concentration effects from lower water tables.
2. Chemical Parameters
i. pH levels ranged from slightly acidic (below 6.5) in some hand-dug wells to neutral or slightly alkaline in boreholes. Water with pH below 6.5 may cause corrosion of pipes and is less palatable.
ii. Nitrate (NO₃⁻) concentrations in a few hand-dug wells exceeded the WHO guideline of 50 mg/L, indicating possible contamination from latrines, septic tanks, or agricultural runoff.
iii. Chloride (Cl⁻) and sulphate (SO₄²⁻) levels were mostly within acceptable limits but showed higher values in boreholes located near waste dumps and abattoirs.
iv. Heavy metals (e.g., iron, lead, zinc) were detected in trace amounts. Iron levels slightly exceeded permissible levels in some boreholes, likely due to geological influence, while lead was not detected in harmful concentrations in most samples.
3. Microbiological Parameters
i. Total coliforms and E. coli were present in nearly all hand-dug well samples, especially during the rainy season, confirming fecal contamination and the unsanitary condition of many wells.
ii. Boreholes showed significantly lower microbial contamination; however, a few samples still had trace levels of coliforms, suggesting possible breaches in well construction or contamination during water retrieval or storage.
iii. The presence of E. coli indicates direct fecal pollution and renders the water unsafe for drinking without treatment.
5. Comparative Assessment

i. Borehole water was found to be of better quality, particularly in terms of microbial safety and pH stability. However, some boreholes near pollution sources showed higher chemical parameters.
ii. Hand-dug well water posed serious health risks, especially during the rainy season, due to high levels of coliforms, turbidity, and nitrate concentrations.

4. Public Health and Environmental Risks
i. Consuming contaminated water can lead to outbreaks of diarrhea, typhoid fever, hepatitis A, and other waterborne diseases. In rural and peri-urban communities like Olunlade, this often translates to high child mortality rates and economic losses due to healthcare costs and lost productivity.
ii. Water sources near waste dumps, pit latrines, and abattoirs pose a serious environmental hazard, especially when groundwater recharge zones are affected.
iii. The lack of water treatment infrastructure makes these communities highly dependent on raw water quality. Hence, source protection and public hygiene awareness are crucial.

