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[bookmark: _Toc204574189]ABSTRACTS
This study assessed the impact of gold mining activities on water quality in Alagbede Daba community, kwara state. Ten samples were collected randomly from selected water bodies and Physico-chemical parameters, such as TDS, EC, pH and temperature were measured on the field. Selected heavy metals that is Ni, cadmium we're also determined by AAS method of analysis. The results showed elevated levels of heavy metals including cadmium, nickel and lead in water sources, exceeding recommended standard Physico-chemical parameters, such as pH and temperature were also affected. The findings suggest that gold mining activities have potentially contaminated water sources, posing health risks to the community. The study results can inform policy decisions and intervention to mitigate the environmental and health impacts of gold mining in the area.
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[bookmark: _Toc204574191]CHAPTER ONE
[bookmark: _Toc204574192]1.0	INTRODUCTION
Gold mining is a significant economic activity in many part of the world including Nigeria. However, the environmental impact of gold mining particularly on water resources have raised concerns among local communities, policymakers and environmentalist (Hilson, 2002; Williams, 2011). The Alagbede – Daba community locate near gold mining sites, is no exception. The extraction of gold has been a significant economic activity in many part of the world, including Nigeria. However, the environment consequences of gold mining has a negative impact on water source of the community. The Alagbede-Daba community situated near gold mining sites is vulnerable to water pollution from the mining activities. This study aims to evaluate the impact of gold mining on the water quality of Alagbede-Daba community.
Water is a vital resource for human survival and its quality is essential for maintaining public health. Gold mining activities can contaminate water source posing significant risk to human health and the environment (Mitchell, 2008). In Alagbede – Daba community, the proximity to gold mining sites raises concern about the potential impact on water quality. This study will assess the impact of gold mining on the water quality of Alagbede-Daba community.

[bookmark: _Toc204574193]1.1	Location and Accessibility
Alagbede -Daba is a well known community in Moro Local Government faces significant infrastructure challenges. Access to the community is primarily through impaired road difficult to navigate during the raining season due to flooding and the dry season is also not left out due to the dust on pathway and some path are also sloppy making it difficult for cars to pass through. The lack of reliable transportation, infrastructure tempered mobility and limit access to essential services. Alagbede – Daba is accessible by cars or bus via major roads connecting it to Ilorin and other nearby town, the community proximately to gold mining operations makes it susceptible to environmental challenges.
[bookmark: _Toc204574194]1.2	Climate and Vegetation
In Alagbede-Daba community, Moro Local Government of Kwara State experience a Tropical Savana climate, characterized by warm temperature year-round. The area has distinct wet and dry season, with the wet season typically occurring from May to October and the dry season from November to April. Temperature in Alagbede-Daba warm, with average temperatures ranging from 20oC to 30oC.
Alagbede-Daba community receives an average annual rainfall of around 1,000mm to 1,300mm with most of the rainfall occurring during the wet season (Okafor, 1989).
The vegetation of Alagbede-Daba community is predominantly Savana characterized by grasslands with scattered trees. Common tree species found in Alagbede-Daba include locust bean trees, Baobab trees, and shea tress, the grasslands in Alagbede-Daba are used for grazing livestock and farming (Oyerinde, 2013). The area is suitable for growing crops such as maize cassava and yams, making it an important agricultural region.
[bookmark: _Toc204574195]1.3	Relief and Drainage 
The relief and drainage of Alagbede-Daba community in Moro Local Government of Kwara State can be understood based on the region geography. The elevation range from approximately 200 to 400 meters above sea level (Adebayo, 2019). The area are lakes rivers ponds in the area which support agriculture fishing and other activities, there are scattered hills and valleys in Alagbede-Daba community which affects drainage patterns and soil erosion. The area has several streams and rivers, including the Osin river, which flows through the local government area. In Alagbede-Dab community, there are flood plains that are prone to flooding during heavy rainfall events which can affect agriculture productivity and infrastructure.
[bookmark: _Toc204574196]1.4	Aim of the Study
The aim of this project is to evaluate the impact of gold mining activities on the waters of Alagbede-Daba community.
[bookmark: _Toc204574197]1.5	Objectives of the Study
The objectives of this research project are to;-
i. determine the heavy metals in the water
ii. determine physico-chemical parameters of the water 
iii. determine the potential health risk associated with the consumption of water from the sources
[bookmark: _Toc204574198]1.6	Statement of the Problem
The rapid expansion of gold mining in Alagbede-Daba community has raised concerns about the industry impact on local waters. The use of toxic chemicals, heavy metals and other pollutant in the mining process has the potential to contaminate nearby water sources. This study will enable the quantification of impact and provides insights to solving the problem associate with water pollution in Alagbede-Daba community in Moro Local Government of Kwara State.
[bookmark: _Toc204574199]1.7	Justification
This study aims to provide valuable insight into the impact of gold mining on the water sources in Alagbede-Daba community Moro Local Government of Kwara State. The findings of this study will be useful for policymakers, regulatory agencies, mining companies and local government in developing strategies to mitigate the negative impact of gold mining on water.

[bookmark: _Toc204574200]1.8	Scope and Limitation
The scope of this research include the collection of samples as well as the analysis of the elemental and chemical composition of samples. And this study was limited to the findings on impact of gold mining on the water of Alagbede-Daba community Moro Local Government of Kwara State.


[bookmark: _Toc204574201]CHAPTER TWO
[bookmark: _Toc204574202]LITERATURE REVIEW
[bookmark: _Toc204574203]2.1	Gold Mining and Its Environmental Impact
Gold mining contribute to deforestation, land degradation and loss of biodiversity (Robinson, 2003). Abandoned mine site can remain contaminated posing continual risk to local ecosystem and human population.
Exposure to contaminated water can lead to various health problems include waterborne diseases, heavy metals poisoning and cancer (Afeni, 2019).
Children and adult in mining areas are particularly vulnerable to these risk. Gold mining contributes to deforestation, land degradation.
Gold mining has environmental impact which can lead to water pollution through the release of heavy metals such as mercury and cyanides into water sources (Hilson, 2002). Gold mining have a significant environmental impacts including soil erosion and habitat destruction. Exposure to water pollution from gold mining can have a serious caused on health, including mercury poisoning and other waterborne diseases. Gold mining generate revenue and create jobs, which can improve the livelihoods of local communities.
Gold mining companies may invest in infrastructure such as roads, bridges and water treatment facilities which can benefit local communities (William, 2004). Some gold mining operation may implement water management system, such as water recycling and conservation, which can reduce the impact on local water sources.
[bookmark: _Toc204574204]2.2	Physico-Chemical Parameters
Physico-chemical parameters of water including pH, temperature, turbidity and total dissolved solid (TDS) (Bowell, 2014). These changes can have negative impact on aquatic life. Gold mining can lead to increased levels of heavy metals such as mercury, lead, arsenic and cadmium in water. Posing risks to human health and mining activities and affect nutrient level (Fedrick, 2002). Potentially leading to eutrophication on nutrient deficiencies on aquatic ecosystem (Thomas, 2002). Change in water quality can increase the complexity and cost of water treatment potentially affecting drinking water quality.
Measures the acidity or alkalinity of water. Gold mining can lead to acidic or alkaline water, affecting aquatic life. Temperature affect the solubility and mobility of metals in water. Temperature ranges from 24.6oC to 31.6oC have been observed in gold mining areas  (Adebayo, 2001). Gold mining can release toxic heavy metals like mercury (Hg), Neurotoxic and harmful to humans and wildlife. Concentration above WHO standard have been detected in gold mining areas, Iron (fe). Essential for human health but excessive levels can cause harm. High iron concentration have been observed in gold mining area. Lead (pb): toxic and harmful to humans especially children. Cadmium (cd) and cobalt (Co): toxic and potentially carcinogenic. Cyanide: Highly toxic and potentially lethal. Although not detected in some studies. Its presence can indicate poor mining practices.
[bookmark: _Toc204574205]2.3	Heavy Metals Contamination
Gold mining can lead to the release of heavy metals, including mercury ,lead, arsenic and cadmium into water ways (William, 2011). The heavy metals can have toxic effect on human and aquatic life. Heavy metal contamination from gold mining can have significant impact on water quality which include toxicity to aquatic life and bioaccumulation. Heavy metals can bioaccumate in aquatic organisms potentially leading to biomagnification in the food chain (Akpabio, 2007). Mine water, river and surface water fountains, ponds, drinking water sources and rainwater can all be contaminated with heavy metal from gold mining activities. The concentration of heavy metals can very depending on the location, with areas close to the mine often having the highest levels (Okafor, 2011).
Arsenic (AS): can cause skin lesions cancer, and neurological, damage, concentration in gold mining areas.
Lead (pb): Toxic to human, especially children and can cause developmental delay, organ damage and cancer levels. Cadmium linked to kidney damage, bone fractions and certain damage in the body system, chromium can cause skin irritation, respiratory problems and cancers.
Manganese (mm) Cobalt (Co) Nickel (Mi) Copper (Cu) and Zinc (Zn) are also commonly found in gold mining water sources, posing various health risk (John, 2013).
Exposure to these metals can lead to range of health problems including cancer, neurological, damage, kidney damage and birth defects. Children and adults are at risk, with children being more vulnerable due to their developing bodies.
[bookmark: _Toc204574206]2.4	Human Health Risk
The pollution of waterway from gold mining can have significant human health risk, including the consumption of contaminated water and fish (WHO, 2011). These risks can be mitigated through proper water treatment and management practices. Children are more susceptible to heavy metals exposure due to their developing bodies and brains. Exposure can lead to development delays. Cognitive impair metals and other health problems.
Laniyan, (2020) revealed that people living near gold mining areas are at risk of exposure to contaminated water which can lead to various health issues. Gold mining can have severe human health implication due to water pollution from heavy metals. Exposure to heavy metals like arsenic, leads and cadmium can increase cancer risk (Ahmed, 2015). Study have shown that arsenic concentration in water sources near gold mines can exceed WHO standard by 190 times, leading to significant cancer risk, neurological damage and mercury exposure can cause neurological damage, while arsenic can lead to skin lesions and other health issues. Chronic exposure to heavy metals like cadmium and lead can cause kidney and liver damage (WHO, 2016).
[bookmark: _Toc204574207]2.6	Vulnerable Population
Children: More susceptible to health risks due to the developing bodies and brains.
Adults: Also at risk, especially those living in close proximity to gold mines or working in the mining industry.
[bookmark: _Toc204574208]2.6	Socio-Economic Impact
The socio-economic impact of gold mining on water sources can significantly affect local communities, economies and environment. Gold mining can affect the livelihood of local communities particularly those dependent on agriculture, fishing or other water based activities (Adekoyo, 2011).
Gold mining can lead to water scarcity, affecting local communities access to clean water for drinking sanitation, and other uses.
Positive Impacts
Employment Opportunities: Gold mining can create jobs for local residents, contributing to economic stability and growth
Economic Benefit: Gold mining can generate revenue for local communities and government through taxes, royalties, and other payments.
Infrastructure Development: Gold mining companies may invest in infrastructure such as roads, schools, and healthcare facilities, which can benefit local communities.
Negative Impacts
Displacement and Loss of Livelihood: Gold mining can lead to displacement of local communities, disruption of traditional livelihoods and loss of cultural heritage, environmental degradation. Gold mining can result in environmental degradation including deforestation, water pollution and soil erosion, which can negatively impact local ecosystems and human health (Adekoda, 1998).
Social Issues: Gold mining can lead to social issues such as increased crime, prostitution, and substance abuse in nearby communities.
Inequitable Distribution of Benefit: The benefit of gold mining may not be evenly distributed, with local communities often receiving limited benefit compared to the mining companies.


[bookmark: _Toc204574209]CHAPTER THREE
[bookmark: _Toc204574210]RESEARCH METHODOLOGY
[bookmark: _Toc204574211]3.1	Sample Collection
Ten water samples were collected from different locations. Nine of the samples were stream waters while only one is groundwater, collected from a borehole. The sample were collected and stored in a sterilized containers and held aim tight. While also being appropriate labelled. The ten sampling locations were appropriately defined by the used of global positioning system received (GPS). The details of the sampling point were presented in the table below.
Table 3.1: Details of Sampling Location
	S/N
	Location
	Longitude
	Latitude
	Remarks

	1
	L1
	8o28’23.0”
	4o40’80.7”
	River

	2
	L2
	8o52’28.7”
	4o29’33.8”
	Borehole

	3
	L3
	8o52’23.8”
	4o29’33.8”
	River

	4
	L4
	8o52’22.1”
	4o29’27.7”
	River

	5
	L5
	8o52’20.4”
	4o29’26.0”
	River

	6
	L6
	8o51’18.9”
	4o29’20.1”
	River

	7
	L7
	8o17’0.0”
	4o29’16.3”
	River

	8
	L8
	8o15’6”
	4o29’9.1”
	River

	9
	L9
	8o15’4”
	4o29’9.0”
	River

	10
	L10
	8o51’15.6”
	4o29’2.2”
	River 



[bookmark: _Toc204574212]3.2	Sample Preparation
A systematic sampling approach was used to collect water and sediment sample from rivers, streams and other water bodies in Alagbede-Daba community Moro Local Government of Kwara State. Samples was labelled with date, time, location and sample ID store in a cool dry place away from direct sunlight and samples was transported to the laboratory within a few hours of collection. 
Samples were filter using 0.45µm membrane was preserve with a suitable preservatives (e.g nitric acid) to prevent contamination and degradation. Samples were stored in the refrigerator of 4oC until analysis. Sample was prepared for various parameters such as physico-chemical parameters. The laboratory test were carried out at the University of Ilorin Central/Research Laboratory.
[bookmark: _Toc204574213]3.2.1	Laboratory Preparation
In the laboratory sample are filtered using filter paper to remove suspended solids. Analysis were carried out using standard procedures as outline by the ALPHA (American Public Health Association) and with water testing guidelines. These also involves the analysis for physical and chemical parameters for physical and chemical parameters which are pH, temperature, turbidity and electrical conductivity.
[bookmark: _Toc204574214]3.3	Digestion of Water Samples Using Aqua-Regina Method
100MLS of each water was measured into clean 250MLS digestion flask. 15MLS of Conc HNO3 and 15mins of Con HCL were added. The digestion flask was heated on a hot plate for 15mins and the sample continuously evaporated to less than 50MLS, it was ensure that the sample did not dry and no areas of the bottom of the digestion flask allow to get dried. The digestion flask was removed from the hot plate and allow to cool at room temperature. Then the digested sample was filtered through Whatman filter paper into 50mls standard flask and it was transferred into plastic reagent bottle for atomic absorption spectrometry (AAS) at Central Research Laboratory, University of Ilorin for determination of heavy metals such as Cd, Cr, Ni, Pb and Mn.
[bookmark: _Toc204574215]3.4	Measurement of Physicochemical Parameters
Prior to the samples being delivered to the laboratory for analysis, the samples underwent some quick probing during sampling, sometimes known as physical examination, using a portable water kit pH, temperature, electrical conductivities, and total dissolved solid (TDS) are among the physico-chemical characteristic that were measured.

[bookmark: _Toc204574216]3.4.1	Electrical Conductivity
Electrical conductivity is a good measure of salinity hazard to crops as it reflect the TDs in water and soil.
Electrical conductivity of natural water is determined by the presence of substance, which associate into cations and anions. Measurement of EC can be used to monitor and determine the degree of water pollution. The value of EC may serve as an appropriate index of the total content of the dissolved substances for the bodies of waters, which have been subjected to considerable influence run-off waters, to establish the origin and distribution of various waters in the body of the water and delineation pollution zones.
The measurement of electrical conductivity in micro siemens per centimeter (µs/cm) was determined using portable field conductivity meter for each of the water samples. Conductivity is a measure of the ability of water to conduct an electric current. It increases as the amount of the dissolve minerals (ions) increases.
[bookmark: _Toc204574217]3.4.2	pH Test
The pH water is a measure of hydrogen ion concentration in water. It ranges from 0 to 14 with neutral water at 7, while lower of it is acidic and pH greater than 7 is know as basic. Drinking water with a pH ranging from 6.5 to 8.5 is generally considered satisfactory. It is noticed that water with low pH tends to be toxic and with high degree of pH tastes bitter. The pH of the studies water samples were measured by dipping the electrode of the pH meter into the bowl of the water samples.
[bookmark: _Toc204574218]3.4.3	Temperature
The temperature of the water is one of the most important characteristics which determines to a considerable extent and tendencies of changes in the quality of water. It is taken with the aid of multifunction water kit, and measured in degree Celsius. The water temperature was taken before the water measurement, because the temperature tend to change very rapidly after a sample is collected.
[bookmark: _Toc204574219]2.4.4	Total Dissolved Solid (TDS)
The concentration of impurities is often termed total dissolve solid (TDS). It is often measure in ppm or mg/l and can be determined using conductivity method or TDS meter. Water has the ability to dissolve a wide range of inorganic and some organic minerals or salts such as potassium, calcium, sodium bio-carbonates, chlorides, magnesium, sulfates etc. These minerals produced unwanted taste and diluted color in appearance of water which may be injurious to animals and plants.


[bookmark: _Toc204574220]CHAPTER FOUR
[bookmark: _Toc204574221]4.1	Results of Heavy Metals of the Analysis Water Samples
Table 4.1: Water Analysis
	S/N
	Samples Code
	Cd (Mg/l)
	Cr (Mg/l)
	Ni (Mg/l)
	Pb2+ (M3/l)
	MN 2+ (Mg/L)

	1
	LW 1
	0.038
	0.041
	0.065
	0.019
	0.013

	2
	LW 2
	0.001
	0.013
	0.011
	0.001
	0.004

	3
	LW 3
	0.049
	0.025
	0.043
	0.003
	0.007

	4
	LW 4
	0.002
	0.040
	0.013
	0.006
	0.031

	5
	LW 5
	0.037
	0.021
	0.015
	0.018
	0.043

	6
	LW 6
	0.063
	0.019
	0.018
	0.002
	0.051

	7
	LW 7
	0.035
	0.021
	0.043
	0.004
	0.002

	8
	LW 8
	0.052
	0.018
	0.036
	0.017
	0.006

	9
	LW 9
	0.071
	0.022
	0.019
	0.019
	0.013

	10
	LW 10
	0.043
	0.027
	0.015
	0.003
	0.015



[bookmark: _Toc204574222]4.1.1	Cadmium (Cd)
 Cadmium levels in most of the samples exceeded the WHO, (2017) drinking water limit of 0.003mg/l, except WL2 and LW 4. The light concentration was observed in LW 9 (0.071mg/l), followed by LW 6 (0.063 mg/l). cadmium is highly toxic, and its presence in water may cause kidney damage and bone demineralization. Its elevated levels likely original from mining waste and tailing leachate.
[bookmark: _Toc204574223]4.1.2	Chromium (Cr)
Chromium concentrations ranged from 0.013mg/l to 0.041mg/l which are within the WHO, (2017) limit of 0.05mg/l. However, values in LW 1 and LW 4 were close to this threshold. Prolonged exposure may still carcinogenic risk, especially if hexavalent chromium is present.
[bookmark: _Toc204574224]4.1.3	Nickel (Ni)
Nickel concentrations is an samples except LW 2 and LW 4 were above the WHO (2017) recommended limit of 0.02 mg/l. The highest level was found in LW 1 (0.063mg/L). High nickel levels are often linked to mining zones and may cause dermatitis and internal organ damage upon prolonged exposure.
[bookmark: _Toc204574225]4.1.4	Lead (Pb2+)
Lead was detected in all samples with LW 1 and LW 9 (0.019mg/l) showing the highest values. The WHO (2017) limit is 0.01mg/L meaning that 40% of the samples exceeded safe levels. Lead exposure is particularly dangerous to children, causing neurodevelopment and cognitive impairments.
[bookmark: _Toc204574226]4.1.5	Manganese (Mn2+)  
All samples recorded manganese concentration well below the WHO, (2017) health guidelines of 0.1mg/l. However, aesthetic issues like taste and staining may arise in LW 6 (0.051mg/l) and LW 5 (0.043mg/L).
[bookmark: _Toc204574227]4.2	Physicochemical Parameters
Table 4.2: Present the Result of the Physico-Chemical Parameters Test.
The parameters analyzed include Temperature, pH, Electrical conductivity (EC) and Total Dissolve Solid (TDS).
	S/N
	Sample Code
	Temp (oC)
	pH
	EC µs/cm
	TDS (mg/L)

	1
	LW 1
	25.2
	7.1
	215
	140

	2
	LW 2
	27.9
	5.9
	428
	280

	3
	LW 3
	26.8
	6.3
	355
	238

	4
	LW 4
	25.7
	6.5
	320
	200

	5
	LW 5
	28.3
	6.0
	460
	305

	6
	LW 6
	27.5
	6.2
	390
	250

	7
	LW 7
	26.0
	6.6
	300
	195

	8
	LW 8
	27.2
	6.1
	410
	270

	9
	LW 9
	28.6
	5.7
	480
	320

	10
	LW 10
	25.5
	7.0
	225
	150



The pH test range from 0.1 to 7.955, samples LW 1 has a pH of 0.1 which is extremely acidic while other range between 6.81 and 7.95 indicating mostly neutral to slightly alkaline water which is suitable for most aquatic life and human use. World Health Organization (WHO, 2017).
Ranges from 303 to 777 (µs/cm). EC values below 500µs/cm are generally considered low to moderate conductivity, suitable for drinking and irrigation. Sample LW 1 has a high dissolved salt possible from pollution or mineral rich water. World Health Organization (WHO, 2017).
The total dissolve solvent value below 500ppm are generally acceptable for drinking water according to World Health Organization (WHO, 2017). The value in the data set suggest the water is within safe limits for TDS, through LW 1 is on the higher end.
The temperature range  42.2oC and 35oC. the recorded values suggest either thermal pollution or instrument error, particularly for samples LW 1, LW 2, and LW 10 which exceed the boiling point, World Health Organization, (WHO, 2017).
[bookmark: _Toc204574228]4.3	Implication of Findings
Most of the water fall within accepted physico-standards except for sample LW 1 which shows extreme values in pH, EC, TDS and temperature. These anomalies suggest either contamination or possible instrument error, necessitating further investigation and resampling.
The following are the recommendation made;
i. immediate remediation and treatment of affected water source is necessary
ii. routine monitoring should be instituted by local authorities
iii. communities should be educated on the health risks of using untreated water in mining regions.


[bookmark: _Toc204574229]CHAPTER FIVE
[bookmark: _Toc204574230]CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc204574231]5.1	Conclusion
This project investigated the level of heavy contamination and physico-chemical analysis. It was dissolved that the sampled water sources contain the selected heavy metal that is; Cd, Cr, Mn and Ni in various parameters.
Cd, Ni and Pb in the study exceeded or were close to the recommended standards by NSDWQ and WHO, (2012) Cd and Ni were above the standard while Lead (Pb) was slightly below the WHO limit. The extensive analysis of water resources in the community revealed high metal concentration and associated health hazard, and carcinogenic potential, which Cr and Mn remain within acceptable limit, which is suitable for aquatic life and human use.
pH, EC and TDS also fall within acceptable limit while temperature mean of 106.72oC significantly exceeds the standard limit recommended by WHO, (2017) which typically falls between 10oC and 30oC for safe and suitable drinking water.
This elevated temperature suggests potential issues with the water source of measurement errors, as water at this temperature would like to vapourized.
[bookmark: _Toc204574232]5.2	Recommendation
Based on the findings, the following recommendation are made;
i. Water Treatment: Immediate implementation of appropriate water treatment technologies such as reverse Osmosis or activated carbon filtration in affected areas.
ii. Monitoring and Regulation: Regular environmental monitoring by local authorities (e.g Ministry of Environmental Waste Resources Agencies) to track heavy metals levels in both surface and groundwater.
iii. Public Health Awareness: Launching community awareness programs to educate residents on the dangers of using untreated water, especially near mining sites.
iv. Mining Regulation Enforcement: Stricter enforcement of environmental regulations on mining operation to minimize waste discharge and groundwater contamination.
v. Alternative Water Sources: Development and provision of safe, alternative water sources (e.g boreholes, rainwater, harvesting) in highly contaminated communities.
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