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Abstract 
Mining operations produce unequal socio-economic consequences and reward 

on its near-by communities. This study focused on economic and environmental 

impacts of artisanal gold mining on near-by community of Sauka-kahuta, Nigeria. 

Its objectives include examining the socio-demographic characteristics of artisanal 

gold miners; describing mining characteristics; and identifying the environmental 

and economic impacts of artisanal gold mining on nearby communities. Thirty one 

structured questionnaires were retrieved from forty questionnaires administered. The 

study revealed that a proportion of 71.0% of the artisanal respondents were between 

21 to 40 years; male were 80.6%. Islam as religion (93.5%), primary education as 

highest education qualification (48.4%), Hausa by tribe (96.8%) and non-residence 

in nearby community (83.9%) were the dominant characteristics of artisanal miners 

in the study area. Increase in wealth status, creation of employment (100.0%) and 

improvement in household income (100.0%) were the confirmed socio-economic 

benefit of gold mining on the nearby community. Environmental effect of mining 

was observed to be substantially and severely negative; these include deforestation 

(67.7%), flooding (100.0%), poor assess road condition (71.0%), poor soil manage-

ment practice (84.9%) and land degradation (100.0%). In conclusion, artisanal and 

small scale gold mining provide positive economic impacts through the provision of 

immediate means of livelihood for the residents of the community but the unskilled 

system adopted by the artisanal miners brought about environmental problems in the 

area studied. It is therefore recommended that community awareness and education 

be prioritized by governmental mining agencies and other relevant bodies to reduce 

exposure of residents to environmental dangers. 
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1.0 Introduction 

Gold mining is an age long economic activity in solid mineral ex-

ploration practices in Nigeria and around the world. Persistent hike 

in the price of gold caused by the increased competitiveness among 

its players and other gem stones were considered as the cause of the 

resurgence of this practice especially in the northern Nigeria. A 

number of negative environmental consequences and impact are as-

sociated with mineral exploration in Nigeria especially on the nearby 

communities of exploring sites.  Literatures abound with reports of 

various devastating negative environmental impacts of gold mining 

in Nigeria; For example, devastating lead poisoning of children in 

Zamfara (Ajumobi et al. 2014; Haidara et al. 2017; Mejia 2015) and 

Niger States and environmental pollution due to significant emis-

sions of mercury (used in processing) into the soil and air (Ajumobi 

et al. 2014). 

Mining activities in Nigeria is characteristically artisanal and 

small scale accounting for well over 90% of mining activities most 

especially mineral types like gold, barite, lead, zinc etc. Their prac-

tices are always unguided and not regulated due to lack of proper 

policies in place to control their operations (Mallo, 2012). The un-

controlled actions of these informal miners have resulted in serious 

environmental degradations (Prasetyo et al, 2010; Girigisu et al. 

2012), crude operational systems (Colins and Lawson, 2014, Hoad-

ley and Limpitlaw, 2004) and loss of economy minerals (Mallo, 

2012). 

In regards to this, Ako et al, (2014) observed that most artisanal 

and small scale miners handling different mineral types, work in dif-

ficult and often hazardous conditions in the without the required safe 

mining regulations to safeguard their mining activities. Throughout 

history, it is believed that the exploration of heavy metals and other 

elements associating with the mining of gold expose the miners to 

toxicity present in these metals (Girigisu et al., 2012). Unlike some 

countries in West Africa, Nigeria does not have a well-developed, 

large scale mining companies with sustainable and structured opera-

tion policy, therefore the majority of gold mining in the country is 

carried out without due regulation by artisanal and small-scale min-

ers.  
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Gold veins occurrence makes Minna and its environs in Niger 

State, Nigeria vulnerable to highly environmental hazards such as 

land degradation, de-vegetation, loss of aquatic plants and animals, 

water pollution and air pollution, resulting from the activities of arti-

sanal and small-scale miners (Ako et al, 2014). Due to the migratory 

style of operations, the artisanal miners often leave the dug-out area 

not domesticated, and this pose various dimension of hazards to hu-

man beings and animals. Apart from safety and health impacts, mer-

cury used in processing of mined gold-veins and lead associated with 

gold deposits impacts the environment detrimentally.  

Up to 95% of mercury used is released into the environment (En-

vironmental Law Institute, 2014). Unlike mercury, lead dusts does 

not travel very far, they settle out on the ground and can easily con-

taminate the soil. During periods of heavy rains, the lead dust can 

leach into groundwater systems and contaminate them. Most mine 

sites are located around farmlands where the harmful chemicals may 

contaminate the leaves and fruits of arable and cash crops through 

the soil resulting to severe heavy metal contamination of water 

sources and poisoning of humans and animals, if ingested (Eludoyin 

et al, 2017). 

Economically, the activities in the mineral sector are not yielding 

the desired benefits because there are no records of payments of tax-

es and royalties to the government. Nigeria is losing lots of monetary 

value from the untapped mineral deposits and smuggling of the little 

that are mined out of the country. Many professionals such as geolo-

gists; mineral economists; mining engineers; etc. in the mineral in-

dustry in Nigeria believed that under the Nigerian soil are enormous 

wealth and riches of solid minerals but majorities of Nigerians are 

wallowing in abject poverty (Melodi, 2017). 

The Nigerian Extractive Industries and Transparency Initiative 

[NEITI] (2012) stated that the Ministry of Mines and Steel Devel-

opment (MMSD) has identified about 34 different kinds of solid 

minerals and precious metals buried in Nigerian soil waiting to be 

exploited that have potentials to contributing significantly to Nige-

ria’s economic development. The commercial value of Nigeria’s sol-

id minerals has been estimated to be in hundreds of trillions of dol-

lars, with at least 70 per cent of these buried in the bowels of North-

ern Nigeria (Eludoyin et al, 2017). The cost of health implications 



 343 

outweighs benefits gained in mining operations especially when it 

comes to the issue of artisanal miners’ activities (Melodi, 2017). 
The Artisanal and Small-scale Mining (ASM) sector is growing 

rapidly around the Globe because the sector has potential to provide 

quick way to riches and means of ensuring daily sustenance (Hoad-

ley and Limpitlaw, 2004). This sector also has a potential of creating 

profitable and productive employment, able to give economic suste-

nance to employees.  In Nigeria, ASM is flourishing due to lack of 

rule of law and unscrupulous traders acquiring the minerals mined 

from artisanal miners cheaply and not ready to pay taxes or royalties 

due to government (Melodi, 2017).  

Whether operating on a large or small scale, gold mining has po-

tential of improving the standard of living of people in the communi-

ty, which of course not without a price – series of health and envi-

ronmental risks associated with their activities. The impact may even 

stretch several years beyond the life span of the mining operation. 

Gold mining operations has the potential to significantly improving 

the socio-economic living of the poor masses engaging directly or 

indirectly in artisanal mining in those communities by boosting their 

income level (Darma, 2016). 

Hence, this study seeks to investigate the economic and environ-

mental impact of artisanal gold mining on Near-by community in 

Nigeria. The specific objective of this study are to examine the socio-

demographic characteristics of artisanal gold miners, mining charac-

teristics, identify the environmental and economic impacts of arti-

sanal gold mining on nearby communities.  

2.0  Methodology 
The study was carried out in Sauka-Kahuta residential layout, Ni-

ger State Nigeria. It lies within latitude 09035’22” North to 
09030’36” North of the Equator and longitude 06028’11” East to 

06032’13” East of the Greenwich Meridian (Amadi et al, 2015). The 

topography of the area is undulating drained by River Chanchaga and 

its tributaries. The gold mining pit is located on 09033’27.5” North 
and 06032’34.8” East and elevation of 228 meters. It covers about 

6335.4m2 (1.5655 acres) in landmass having an orientation along 

north-south direction with a depth of about 8.4 meters.  

Primary data used for this study were collected by simple random 

selection through the use of well-structured pre-tested questionnaires 
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and personal interviews, which addressed important data on artisanal 

miners’ profiles, economic and environmental impacts (artisanal 
miners and residents’ perspectives) of artisanal mining activities, 

perceived socio-economic impacts of artisanal gold mining in the 

study areas. 

Five soil and nine water samples were taken at different locations 

around the mine site to adequately and effectively capture the im-

pacts of the mining activities on both the domestic water available to 

the community and soil use for farmland around the mine area.  

One sample was collected at upstream and used as “control” sam-

ple for the other four samples (one sample each on the overburden 

heaps on both sides of the pit and two samples at downstream with 

different distances from the waste dump).  

Pitting sampling method were used to collect the soil samples. 

The mini-pit was dug to about 15cm to have access to fresh topsoil 

component before samples was collected. The collected samples was 

careful packed in polythene bags and labelled. The samples was sent 

to laboratory (National Geo-Science and Laboratory Research Cen-

ter, Barnawa, Nigeria) for the testing of concentration of the selected 

six (6) heavy metals, namely: lead (Pb), cadmium (Cd), chromium 

(Cr), copper (Cu), zinc (Zn) and iron (Fe) with use of AAS (Atomic 

Absorption Spectrometry) machine. The AAS is an analytical tech-

nique that measures the concentrations of elements. Atomic absorp-

tion is so sensitive that can measure down to parts per billion of a 

gram (µg dm-3) in a sample. The technique uses the wavelengths of 

light that is specifically absorbed by an element. It is particularly 

useful for measuring the presence and amounts of toxic metal cations 

in environmental samples, as well as interrogating the metal content 

of ores in the mining industry to evaluate the economical worth of 

pursuing their extraction. 

Nine (9) water samples was collected for this study from three 

different water sources available within the study area; namely; well 

water, borehole water; and stream water. Three samples each from 

each water sources was collected using a 50cl plastic bottles and 

send to laboratory (Spectral Laboratory Services, Kaduna) for twelve 

(12) physico-chemical parameters analysis. The analysis of the water 

samples was also focus on the presence some of heavy metals pre-

sent in the samples. 
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The well and borehole water samples was collected randomly 

from the residences, farms, and schools that are situated around the 

mine area. The stream water samples was collected from the only 

stream water available in the area. The first stream sample was col-

lected at the upstream, second sample at some distance away from 

the first, and last sample at downstream.  

Descriptive statistics was used to indicate artisanal miners’ pro-

files, economic and environmental impacts of artisanal mining activi-

ties, perceived socio-economic impacts of artisanal mining of gold in 

the study areas. The analysis will involve the use of Analysis of Var-

iance (ANOVA); mean, maximum, and minimum table; T-test; and 

frequency tables. Charts and flow diagrams was used to showing the 

different levels of heavy metals present in both the soil and water 

samples. 

3.0 Results 

3.1 Artisanal Miners’ Profiles 
Table 1 

Socio-Economic Profile of Respondents (contd.) 

 Mean Minimum Maximum 

Residence (Years) 3.00 1 5 

Experience (Years) 12.23 2 31 

Family Size (Persons) 4.23 1 12 

 
According to Table 1, resident respondents had a mean of 3 years 

of residence, working experience of 12.23 years keeping a family 

size of an average of 4.23 persons. 

Most (71.0%) of the respondents interviewed for this study were 

between 21 and 40 years while very few (6.5%) were between 46 

and 50 years. Male respondents (80.6%) were observed to be more 

than the female counterpart. This might be connected to the cultural 

believes and high energy demand involved in artisanal mining, mak-

ing it not too fit for female participation. 

The result further indicates that many of the miners are married 

(64.5%) while few (29.0%) of them are still single. A proportion of 

58.0% of the artisanal miners respondents take the mining activities 

as full-time job, working as self-employed, while 25.8% are engaged 

in other non-mining economic activities which includes farming, 

cart-truck pushing, bike riding etc. Respondents, who were mainly 
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migrants (83.9%) attained primary school education as the highest 

level of education (48.0%) while 16.0% had secondary school educa-

tion.  

3.2 Economic Impacts of Artisanal Gold Mining Activities on 

Residents 

 
Fig.1. Nature of Economic Impact of Artisanal Gold Mining Activities 

Figure 1 identified the general nature of economic impacts of arti-

sanal gold mining activities at Sauka-Kahuta, Minna, Nigeria. Many 

(61.3%) of the respondents agreed to increase in their wealth status 

indicating a positive impact (above average). Most (100.0%) re-

spondents agreed that the artisanal mining at the study area has help 

people of the community to be engaged in one job or another, which 

has equally improved the level (100.0%) of household income. 

 
 

Fig. 2. Effect of Mining on Wealth Status across Means Years of Experience 
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This study identified that artisanal miners with much years 

(17.05) of experience agreed that they have had more cases of posi-

tive economic impacts of mining on their wealth status, while miners 

with fewer (4.58) years have a contrary experience. This variation is 

not farfetched from the fact that the respondents with many years of 

experience in artisanal mining have accomplished some prosperities 

in life that can be attributed to their engagement in this informal min-

ing activities than those joining the trade newly. Therefore, it can be 

inferred that the activities of artisanal gold mining are perceived to 

be beneficial and positive by respondents having many (17.05years) 

years of experience. It was observed that the economic effect of arti-

sanal gold mining in the study area was significant at 1% level. Indi-

vidual artisanal miner with larger family size (5.26 persons)  had 

positive impacts from the market formation created by the activities 

of the artisanal miners and have chances of raising a larger family 

than respondents with fewer (2.83) family size (Figure 2). This is 

because larger family size has high number of persons to participate 

in trading of essential commodities with artisanal miners and con-

tribute more to the households’ income than family with fewer per-

sons. This difference is observed to be significant at 5% level. 
 

3.3 Environmental Impacts of Artisanal Gold Mining Activi-

ties 

3.3.1 Mining Methods and Characteristics 
 

 
Fig. 3. Mining Methods Used 
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According to Figure 3, surface mining was the dominant mining 

method adopted by the artisanal miners in the study area. The num-

ber of pits dug to locate the veins was largely (89.7%) more than 

three. Most (67.7%) of the artisans do not care about the safely of 

dug out materials, although, some (10.3%) still believed the materials 

were not deposited safely. 

 
Fig. 4. Number of Pits Dug to get to Vein 

 
Fig. 5. Place of processing mined Gold 
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Processing of mined gold materials was carried out majorly 

(85.7%) at nearby stream (Figure 5); while few other miners have 

mined materials processed at mining site (14.3%). The type of pro-

cessing method adopted by most (90.3%) of the miners was amal-

gamation method (Fig VIII) which involves dissolves of gold parti-

cles in mercury. The process includes the following: crushing and 

milling of gold-vein materials; sluicing and washing of sluice cloth; 

panning and adding of mercury; squeezing of amalgam; and burning 

of amalgam to remove the mercury from the bounded gold particles.  

3.3.2 Perception of Residents 
Table 2    

Perception of Residents on Environmental Impact of Gold Mining 

 Severity 

Not Severe 

Freq. (%) 

Severe 

Freq. (%) 

Very Severe 

Freq. (%) 

Water Pollution 30 (96.8) 1 (3.2) 0 (0.0) 

Deforestation* 10 (32.3) 9 (29.0) 12 (38.7) 
Flooding* 8 (25.8) 23 (74.2) 0 (0.0) 

Poor Assess Road 

Condition* 

9 (29.0) 22 (71.0) 0 (0.0) 

Soil Management* 5 (16.1) 12 (38.7) 14 (45.2) 
Noise 20 (64.5) 11 (35.5) 0 (0.0) 

Air Pollution 18 (58.1) 13 (41.9) 0 (0.0) 

Land Degradation* 0 (0.0) 0 (0.0) 31 (100.0) 

* Environmental impact is severe 

 
Fig. 6. Leading Perceived Environmental Impacts 
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Table 2 and Figure 6 revealed that there was severity (38.7%) of 

deforestation due to the activities of artisanal mining and building up 

of residential houses around the mining site. Some of these houses 

are already sited before the advent of artisanal mining activities in 

the study area. It was observed that the area was prone to flooding 

(74.2%), which has resulted in poor (71.0%) access road in the study 

area. The natural state of soil around the study area was observed to 

be affected (45.2%), which caused high (100.0%) land degradation.   

The physico-chemical properties analysis of the water sources is 

depicted in Fig X to XXI. The results revealed that the mean concen-

trations of Cd, Mn, and Pb are higher compared to the World Health 

Organization’s (WHO) standards (2017) for domestic water sources. 
Ca, K, Mg, and Na values range from 0.01mg/l - 2.10mg/l, 

2.10mg/l - 18.80mg/l, 5.0mg/l - 14.0mg/l and 123mg/l - 210mg/l 

with concentrations of 1.06mg/l, 7.63mg/l, 7.90mg/l, and 153.30mg/l 

respectively. The results also revealed that the mean values of Ca, K, 

Mg, and Na are lower compared the WHO’s standards (2017) for 
domestic water sources. It revealed that both the borehole waters 

(BH) (2 PCU) and well waters (WW) (4.17 PCU) are lower com-

pared to WHO’s Standards (5 PCU), while the stream waters (SW) 

(6 PCU) is high. 

The mean Total Dissolved Solids (TDS) values for all the water 

samples are lower compared to the requirements of the WHO (2017) 

for domestic waters. The average value for Turbidity of the water 

sources are higher compared to WHO’s Standards (1.5 NTU), the 
WW (44.00 NTU); SW (17.67 NTU); and BH (2.77 NTU). 

3.4 Socio-Economic Impacts 

According to the perception of the residents of nearby community 

on the impact of artisanal gold mining in the area. Artisanal mining 

activities in the study area was noted to increase migration into the 

community (90.3%) for various reasons, which was observed to be a 

negative impact (90.3%). There was positive impact of market for-

mation (83.9%) from sales of foods and other materials to the arti-

sanal miners, which increased the households’ income (100.0%). The 
study indicated that there were increased in the household wealth 

status and employment opportunities (100.0%), even though there 

was negative impact (100.0%) of social vices in the study area. The 
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cost of living was seen to be significantly high (87.1%) with positive 

impact in the standard of living (90.3%) of residents of nearby com-

munity. The cost of basic household’s items is high (41.9%), which 
was observed to have negative impact (74.2%) on respondents. There 

was negative impact (74.2%) on water and land use from the activi-

ties of artisanal miners, which was observed to affect the environ-

ment negatively (71.2%) 

4.0 Conclusion 

It is no doubt that ASM provide positive economic impacts in the 

study area through the provision of immediate means of livelihood 

for the residents of the community but the unskilled system adopted 

by the artisanal miners has brought about environmental problems in 

the study area such as land deformation, destruction of farmlands, 

loss of soil enrichments, etc. 

The chemical analysis of both the water sources and soil samples 

from Sauka Kahuta gold mining area showed that there is significant 

level of Cr, Cd, Pb, and Mn; and reasonable level of Zn, Cu, Ni, Ca, 

and Mg in the various water samples collected. These elements have 

contaminated the study area through the activities of the artisanal 

miners, if they are absorbed by the plants that are consumed by the 

residents and consumption of drinking water with these toxic materi-

als there is possibility of health problems through the accumulation 

of these elements in the body tissues. This may result to kidney and 

liver damages and also carcinogenic diseases. 

4.1 Recommendations 

The environmental management regulations should be review to 

ensure that environmental problems caused by the activities of arti-

sanal and small-scale miners are brought to barest minimum while 

putting into considerations the following recommendations: 

1. Community awareness and education should be prioritized by 

governmental mining agencies to reduce exposure of residents to 

environmental dangers; 

2. Training of artisanal miners by relevant agencies of govern-

ment is important to adopt environmentally sustainable safer mining 

and trading practices;  

3. Strengthening of “no child labour” campaign in the ASM sites; 
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4. Formalization of ASGM sector into a formidable economic en-

tity is needed to adequately maximize the inherent economic benefit 

of gold mining. 
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Abstract 
Taking into account the high actual energy intensity of excavation of the 

excavator type mechanical shovel, the idea of its reduction due to the information 

component is considered in the work - that is, optimization of the operating mode of 

the excavator according to the criterion of minimum energy intensity is used. 

The purpose of the work is analytically and experimentally established 

dependence of the energy intensity of the excavation works on the performance of 
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