CHAPTER ONE

1.0 Introduction

Water is an essential resource for all forms of life, and access to cleanliness, safe drinking water is vital for human health. In many communities, especially in developing regions, groundwater sources such as boreholes and hand-dug wells are critical for supplying drinking water. However, the quality of water from these sources varies significantly, influenced by factors such as location, depth, and method of extraction, which can affect the safety and suitability of water for human consumption (WHO 2017)

This study focuses on comparing the quality of water from selected boreholes and hand-dug wells in   Olunlade area of Ilorin. Boreholes are generally deeper and often considered less susceptible to contamination than hand-dug wells, which are typically shallower and more exposed to surface pollution. However, factors such as poor construction, proximity to pollution sources, and lack of maintenance can compromise the water quality in both sources. Idris, A. L., & Ahmed, T. A. (2015)

The reason for this research is to analyze the physical, chemical, and microbiological characteristics of water from these sources and to identify any significant differences in quality. These findings are to provide insight into the safety of these water sources and offer recommendations for local authorities and residents regarding water quality management

Importance of Groundwater
Groundwater serves as a critical source of drinking water for many communities worldwide, especially in areas where surface water is either scarce or contaminated.  
 In sub-Saharan Africa, approximately 75% of the population relies on groundwater for domestic use, making its quality essential for public health and development. (WORLD HEALTH ORGANIZATION 2017) Guidelines for drinking water quality (4th ed.)

 Vulnerability of Groundwater
 Hand-dug wells and boreholes are the most common methods of accessing groundwater. However, these water sources are vulnerable to contamination due to factors such as:
 Poor sanitation practices.
 Proximity to waste disposal sites, agricultural activities, and industrial discharges.  
 Surface runoff, especially during the rainy season. Lapworth et.al (2017)

Health Implications
 Contaminated groundwater can result in waterborne diseases, such as diarrhea, cholera, and typhoid. (WHO) and  Prolonged exposure to heavy metals (e.g., lead, arsenic) in water can lead to chronic health conditions like kidney damage, developmental issues in children, and cancer.

Comparative Focus
 This study compares the qualities of borehole and hand-dug well water to identify differences in contamination levels and seasonal variations. It also highlights the need for regular monitoring and sustainable practices to ensure safe water for residents of Olunlade.

1.1 Statement of the Problem

      Access to clean and safe drinking water remains a significant challenge in many parts of the world, particularly in semi-urban and rural areas. In Olunlade area of Ilorin, residents rely heavily on groundwater sources, such as boreholes and hand-dug wells, for their daily water needs. While groundwater is generally regarded as a reliable and safe source, contamination risks persist, often due to environmental factors, nearby pollution sources, and inadequate maintenance of water facilities.

      Several concerns arise regarding the quality of these groundwater sources. Boreholes, typically deeper and less accessible to surface contaminants, are assumed to provide safer water than hand-dug wells, which are shallower and more exposed. However, various studies have shown that boreholes and hand-dug wells in developing areas can suffer from similar contamination issues due to poor construction standards, proximity to waste disposal sites, septic systems, and agricultural runoff. As a result, both water sources may pose health risks, including exposure to harmful chemicals, heavy metals, and pathogenic micro-organisms.

Given these concerns, it is essential to assess and compare the quality of water from boreholes and hand-dug wells in Olunlade area to determine their suitability for consumption and household use. Without reliable data on the quality of these water sources, residents may unknowingly consume unsafe water, which could lead to serious health issues, including gastrointestinal diseases, skin infections, and chronic conditions linked to long-term exposure to contaminants.

This study addresses the need for a systematic analysis of water quality in Olunlade, with the aim of identifying potential health risks and providing evidence-based recommendations to improve water safety for the community.

1.2 Aim and Objectives

The aim of this topic is a comparative study into the qualities of selected boreholes and hand dug wells in Olunlade area of Ilorin
The objectives are as follow
i. To evaluate the physical properties (e.g., turbidity, color, and odor) of water from selected boreholes and hand-dug wells in Olunlade area.
  
ii. To analyze the chemical composition of water from these sources, including pH, hardness, and the presence of heavy metals and other contaminants.
  
iii. To assess the microbiological quality of the water, particularly focusing on the presence of harmful micro-organisms, such as bacteria and pathogens, that could pose health risks.

iv. To compare the water quality of boreholes and hand-dug wells with standards Oland identify any significant differences in contamination levels and overall safety.

v. To identify potential contamination sources in the area that may influence the quality of the water, such as nearby septic systems, agricultural runoff, or waste disposal sites.

vi. To provide recommendations for the community and local authorities on water quality management practices, and offer strategies to ensure safe drinking water from these sources

1.3 Justification of the Study

            Access to clean drinking water is fundamental for public health, yet water quality issues are a persistent challenge in many parts of Nigeria, including Olunlade area of Ilorin. The reliance on groundwater sources, such as boreholes and hand-dug wells, for drinking and household purposes places residents at risk if these sources are contaminated. This study is justified by several critical factors:

i. Public Health Implications: Contaminated water is a leading cause of waterborne diseases, including cholera, dysentery, and typhoid fever. By analyzing and comparing the quality of borehole and hand-dug well water in Olunlade, this study aims to identify any contaminants that may pose health risks to the local population. The findings could inform public health initiatives to reduce exposure to harmful waterborne pathogens and pollutants.

ii. Reliance on Groundwater: With limited access to treated municipal water supplies, Olunlade community depends heavily on boreholes and hand-dug wells as primary water sources. Understanding the quality and safety of these sources is crucial for ensuring the community's health and well-being, especially since groundwater contamination can go unnoticed without systematic testing and monitoring.

iii. Lack of Localized Data: While there are studies on groundwater quality in various regions of Nigeria, data specific to Olunlade area is limited. This research will contribute valuable, localized data on groundwater quality, addressing a knowledge gap and providing insights specific to the environmental conditions and contamination risks of this area.

iv. Environmental Factors: Rapid urbanization, agricultural activities, and waste disposal practices in and around Olunlade area increase the likelihood of groundwater contamination. Understanding how these environmental factors affect water quality can help develop targeted interventions to protect and improve groundwater resources.

v. Policy and Management Recommendations: The results of this study will be essential for local policymakers and environmental health authorities, offering evidence-based recommendations for improving water quality management and protection measures. Effective policies can mitigate contamination risks, promote safe drinking water practices, and guide sustainable groundwater management in the community.

vi. Community Awareness and Education: Raising awareness within Olunlade community about the potential health risks associated with contaminated water is crucial. By involving local stakeholders and sharing findings, this study aims to empower residents with knowledge about safe water practices and promote better hygiene and sanitation measures.
1.4 Scope of the Study

              This study focuses on assessing and comparing the quality of water from selected boreholes and hand-dug wells in Olunlade area of Ilorin and he scope includes a detailed examination of the physical, chemical, and microbiological properties of the water to determine its suitability for human consumption. Specific elements of the study include:

i. Study Area: The research will be conducted within Olunlade area in Ilorin, where boreholes and hand-dug wells serve as primary water sources for residents. Several sites will be selected to provide a representative sample of borehole and hand-dug well water in this area.

ii.  Water Quality Parameters: The study will analyze key physical, chemical, and microbiological parameters to assess water quality. Physical parameters include turbidity, color, and odor. Chemical analysis will cover pH, total dissolved solids (TDS), hardness, and the presence of heavy metals (e.g., lead, cadmium, arsenic) and other potentially harmful contaminants. Microbiological tests will focus on detecting the presence of bacteria, such as coliforms and E. coli, which indicate possible contamination.

iii.  Sampling and Temporal Scope: Water samples will be collected during different periods, such as the rainy and dry seasons, to account for any seasonal variations in water quality. This temporal approach aims to provide a more comprehensive understanding of how water quality may fluctuate throughout the year.

iv.  Comparative Analysis: The study will compare the quality of water between boreholes and hand-dug wells to determine any significant differences in contamination levels, identifying which source is more reliable or if both pose similar risks.

v.  Identification of Contamination Sources: Potential sources of contamination within Olunlade area, such as proximity to septic systems, agricultural runoff, and waste disposal sites, will be assessed. This analysis will help identify environmental factors that may influence water quality.

vi.  Community and Policy Implications: Based on the findings, the study will provide recommendations for improving water quality management, awareness, and safety in Olunlade community. These recommendations will be geared toward local authorities, health agencies, and residents to ensure safer access to clean water.


1.5 Description of the Study Area  

Olunlade is a residential area located within Ilorin, the capital city of Kwara State, Nigeria. It is a growing neighborhood that blends both urban and semi-urban characteristics. Below is a detailed description of Olunlade in terms of geography, infrastructure, demographics, and socioeconomic features:
[image: ]

Figure 1.1 Geographic Context (Olunlade, Ilorin)
 Olunlade area in Ilorin is a typical semi-urban settlement characterized by mixed water supply sources, including boreholes and hand-dug wells, Limited awareness and poor water management practices in such areas often lead to the use of untreated or unsafe water.

Location and Geography
Position:
   Olunlade is situated in the southern part of Ilorin, not far from major roads such as the Ilorin–Ajase-Ipo Road. Its proximity to the city center makes it easily accessible.
Topography, the area lies on gently undulating terrain typical of Ilorin, with some low-lying areas prone to water pooling during the rainy season and the region is part of the Guinea Savannah ecological zone, with scattered vegetation and a warm, humid climate.
 Water Resources and Groundwater Characteristics
The area relies heavily on groundwater sources such as boreholes and hand-dug wells. the geology comprises crystalline Basement Complex rocks, which influence water availability and quality. Seasonal fluctuations in water levels occur, particularly affecting shallow wells during the dry season.
 Infrastructure
  The area has a mix of tarred and untarred roads. Main roads are relatively well-maintained, but inner streets may become difficult to navigate during the rainy season. Electricity supply is typical of Nigerian urban areas, with frequent outages. Many residents use generators as backup power sources, and the lack of centralized piped water means most households depend on boreholes, wells, and water vendors for their daily needs. Also the area features a mix of residential buildings, including modern bungalows, duplexes, and traditional housing units. The housing density varies, with pockets of high-density residential areas.


Demographics and Population
 Population:
   Olunlade is home to a diverse population, including students, civil servants, traders, and artisans.
   It has seen population growth due to urban expansion and its proximity to educational institutions.
 Ethnic Groups:
   Predominantly Yoruba, with other ethnic groups such as Hausa and Igbo represented.
 Religion:
   The community is religiously diverse, with a mix of Muslims and Christians living harmoniously.

 Socio-economic Activities
 Occupations:
   Many residents engage in trading, small-scale businesses, transportation services, and farming (in nearby rural areas).
   Civil service jobs are common due to Ilorin's status as a state capital.
 Education:
   The area has several primary and secondary schools, as well as proximity to higher institutions





image1.png




image2.jpg
LA boundary
22 pistrict/ vard boundory

B LGA beodguorter
o Tows/vilog





