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Abstract 
This study is aimed at assessing the rehabilitation practices of artisanal and 

small-scale miners that will ultimately mitigate the adverse environmental, 

occupational and health effects and impacts arising from their mining 

activities in Bakin Ayeni community of Kokona LGA of Nasarawa State. The 

study revealed that artisanal and small-scale mining activity despite its 

illegal nature and outlook as carried out in Bakin Ayeni community has 

been generally accepted as a way of life by the people who sees the natural 

resources endowed in their community as their God’s give gift which can 

be exploited without recourse to any approving authority. With this mindset 

and disposition therefore it is seen by the people as any rural community 

members will see the act of farming food and cash crops as a source of 

livelihood. In effect, it is taken as a way of life accommodating all ages of 

people with no gender barriers or inhibitions. Also, there is no barrier to 

entry or exit beside the traditional land ownership rights. This is more so, 

as the study revealed that no formal training or specialized skills are 

required to be so engaged in any of the activities. In a nutshell, their 

activities are not perceived by the miners as illegal in spite their not having 

any official permits to so mined the mineral resources. Also, the study 
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revealed that the people resorted to mining mainly as a livelihood strategy 

in the absence of better alternatives. The respondents adduced various 

reasons for their taking into mining amongst which are to provide for the 

basic needs of life and their families, meeting children’s school fee, being 

the easily available option after loss of formal employment and as a 

veritable means of accumulating savings for lesser strenuous future 

undertakings such as trading. Through such trade associations and co-

operative societies, it will be easier for them to mobilize funds, organize 

trainings, awareness and sensitization programmes for the miners. Also, 

from the rules that govern the associations and co-operative societies, it 

will be easier to implement environmental and safety measures so as to 

reduce on environmental and health hazards that affects the environment 

and constrain the activities of the miners. 

 

 Keywords: Environmental, Artisanal, Mining, Effect, Degradation, Small-

scale.   

 

 

Introduction 
Most studies and intervention 

programmes carried out on rural areas 

especially in developing nations have 

tended to focus more on agriculture. 

There tend to be an erroneous general 

agreement that everything rural has to 

do with agriculture. In contrast to this 

position, Brycenson (2002) noted that 

rural communities are not totally 

depended on agriculture but also on 

other non-agricultural (farm) activities 

too. In an earlier work by Colman and 

Garbett (1976), they aptly captured 

this stand when they stated that 

“Agriculture” and “Rural” are often 

used interchangeably, with a similar 

tendency as equating “Industrial” with 

“Urban”. They pointed out that the 

rural areas contain much more 

economic activities even in poor 

countries than just primary 

agriculture, which is farming. Wilmot 

(1977) in the same vain posited that 

the old held belief is that rural 

development mainly concerns farm 

families living in rural communities.    

The Swedish International 

Development Co-operation Agency, 

SIDA (2004) acknowledges the 

importance of non-agricultural 

activities in providing employment to 

80% of the Africans population, as 

well as income to 30-50 percent of 

households in sub-Sahara Africa and 
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Asia. Smith (2001) asserts that the presence of “informal economy” in rural 

areas has been recognized for broadening income and livelihood strategies away 

from purely crop and livestock production towards both farm and non-farm 

activities among which is artisanal and small scale mining.  

The International Labour Organization, ILO (1999) defines Artisanal and 

Small-Scale Mining (ASM) as a mineral extraction activity that involves the 

mining and quarrying of industrial minerals and construction materials such as 

limestone, coal, zinc, gypsum, clay, gold, feldspar and granite among others and 

involves the use of rudimentary tools such as hoes, pick axes, chisels and 

shovels, coupled with labour activities like digging, breaking, panning, sorting 

and carrying by hand. Statistics by ILO (1999) revealed that close to 80-100 

million households and an estimate of 13 million workers are directly engaged 

in Artisanal and Small Scale Mining (ASM) worldwide and out of this 

population, about one million are children aged between 5 and 17 years. 

Hoadley and Limpithaw (2004), also estimates that globally, about 13 million 

people earn their living directly from artisan and small-scale mining and up to 

100 million people depend on the sector and that these activities often cause 

extreme environmental and social impacts and seldom contribute to government 

revenue. 

Nigeria as a nation is rich in solid mineral resources with proven reserve in 33 

types of minerals in over 400 locations (Lawal, 2002). 

Ironically, solid mineral exploitation constitute a more 1% of its GDP as most 

of the mining activities are still mainly carried out at the informal sector with 

over 95% of mining activities being artisanal and small scale of which 95% of 

these are illegal (Uzoka, 2001). 

Governments in most countries, Nigeria inclusive regard ASM as an illegal 

activity. The consequent lack of adequate regulatory and policy framework do 

prevent formalization of this sector. This, in turn, makes improvement in the 

livelihood of miners and their dependent communities difficult to achieve. Most 

importantly, this absence of formalization also makes improvements in 

environmental performance much more problematic. No doubt, artisanal and 

small scale mining can be extremely environmentally damaging and often has 

serious health and safety consequences for the workers and surrounding 

communities. This is generally due to poor practices in mining and processing 

target minerals (Hentschel et al, 2003). 

The nature of mining processes especially as employed by the artisanal and 

small scale miners creates a potential negative impact on the environment, both 

during the mining operations and for years after the mine is closed. The impact 

has led to most of the world’s nations adopting regulations to moderate the 

negative effects of mining operations on the environment. These environmental 

issues and concerns include erosions, formation of sinkholes, and loss of 
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biodiversity and contamination of soil, groundwater and surface water by 

chemicals from mining processes which in turn creates safety and health 

challenges to the people living within and around the mining communities 

(Adekoya, 2003). 

 

The Study Area   

The study area covers Bakin Ayeni community of Kokona local government 

area and its metropolis with an approximate land area of about 100 square 

kilometer. It is located and found off the road between Keffi and Kokona road, 

and is 7km from Kufan Gwari. The mining site is 4Km to Bakin Ayeni.  It is 

located in the basement complex of northern Nigeria between Latitude 08o 40’ 

115” N and Longitude 08o 03’ 570”E with an altitude of 352m.     

The LGA was created in 1976 and is undergoing rapid population growth and 

infrastructural development due to its proximity to the Keffi LGA and the 

Federal Capital Territory, Abuja.  Bakin Ayeni has a population density of 250-

300 persons per km2 (2006 Census), making it one of the most densely 

populated community in Kokona local governments of Nasarawa State. 

 
Figure 1 The Map Showing study Area 

Source:  NAGIS, 2020  
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Materials and Methods  

In Most Publications such as Limb and Dwyer (2001) Patton (1980) they did 

recommended the use of tape recorder in research data collation. In this study, 

the respondents at the initial stage were very conscious that they are being 

recorded; hence tend to give Skewed information. They either exaggerated 

some aspects or sparingly contributed to some topics. In the case of the workers 

who were willing to contribute to the study, they requested not to be tape 

recorded either for fear of the mine owners (employer) or for personal privacy. 

Ethically, their decision has to be respected. In the case of the mine owners, 

after reviewing the initial outcomes of the first two tape recorded interviews, it 

was discontinued. Thus note taking method was used in recording the interview 

proceedings in subsequent interviews. 

Data collection in research is incomplete without analysis, interpretation and 

presentation of findings. The process of interpretation and analysis involve 

making sense out of what people has said, looking for patterns, putting together 

what is said in one place with what is said in another place, and then integrating 

what different people have said (Patton, 1980).  

According to Huberman and Miles (1994), data analysis involves the different 

procedures encountered in converting information recorded during fieldwork 

for example field notes, into partially processed data such as write-ups which 

are later coded and analyzed with an aim of answering the research questions 

and consequently drawing conclusions in relation to the study. Patton (1980), 

supplements by asserting that, the basic purpose of qualitative analysis is to 

retrieved and filter the information gotten from the different interviews. 

Analysis is only meaningful when it yields and advises on response to question 

under investigation (ibid). 

This involves analyzing the detailed conversation and extracting what was 

pertinent to the study. It also involves coding variables such as age, sex, marital 

status and level of education of respondents. These were in this study, 

quantitatively analyzed using Statistical Programme for Social Scientists 

(SPSS) and the simple statistics generated were presented in charts, graphs and 

tables. 

 

The Type of Mining Activities 

The Type of Mineral Exploited and Duration, Engaged in Mining Activities 

Table 1: Type of Mineral Exploited 

Type of Mineral No of Respondents % of Respondents 

Marble (Granite) 33 66 

Limestone 6 12 
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Feldspar 2 4 

Limestone and feldspar 9 18 

 

Total 50 100 

Source: Field work, 2020 

 

Table 2: Duration spent in mining activities 

No of Years Frequency % frequency 

Less than one year 2 4 

1 – 5 years 7 14 

6 – 10 years 29 58 

Above 10years 12 24 

Total 50 100 

Source: Field work, 2020 

 

The finding from respondents showed that a great number of those that engaged 

in artisanal and small scale mining are found in the exploitation of marble and 

subsequent quarrying into granite aggregates for the construction industry 

compared to those engaged in extraction of lime-stone, and feldspar and 

subsequent milling into industrial raw materials. 

As shown in Table 1, 66% of the respondents are engaged in the exploitation of 

marble and subsequent quarrying into granite aggregates, (6) 12% are engaged 

in exclusive extraction of limestone and milling into industrial raw materials, 

(2) 4% are exclusively engaged in extraction of feldspar and milling into 

industrial raw material while (9) 18% combines the extraction of limestone and 

feldspar and subsequently milling of the raw materials into industrial raw 

materials. 

Also the findings revealed that most of the respondents has been engaged in 

mining activities for between five and ten years as showed in Table 2, were (2) 

4% has been engaged in mining activity for less than a year who can be 

classified as new entrants, (7) 14% has spent between a year and five, (29) 58% 

between six and ten years and (12) 24% above ten years. In all, (41) 82% of the 

respondents has been engaged in mining activities for above five years.  

This trend tends to show the consistency of the people in the activity, thus can 

be concluded that mining has been taken and forms one of the permanent 
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occupation of the people of Bakin Ayeni community  as against the general held 

believe that people take into artisanal and small scale mining as a seasonal or 

occasional engagements.  

Responses from unstructured interviews with key informants revealed that 

people tend to engage more in granite quarrying using simple land fools as 

against the mechanized quarrying equipments due to the abundance of the 

mineral (marble stones), easy of accessibility and low capital requirement to 

set-up a site as against the extraction and milling of limestone and feldspar 

whose mineral deposits are not common and claimed to be owned by a powerful 

few in the community who farm-out to the miners for a fee and the capital 

requirement needed to set up a milling operations. It was observed that as 

against the traditional heating of the exposed rock using firewood or old car 

tires to enhance cracking the stone deposit into boulders using 10kg and 20kg 

hammers, some mine owners now uses dynamites to blast the rock formations. 

 

Why they engage in Mining Activities  

In response as to why the respondents engage in mining activities, six key 

factors were adduced by them in order of frequency as poverty, level of 

education, to provide for household basic needs, loss of formal employment, 

the desire to meet school requirements and financial savings to invest in other 

business ventures.  

 

Knowledge of and Attitude to Impact of Mining on the Environment.  

Knowledge of the impact of 

mining 

Mode of Knowledge acquisition 

YES NO Physical 

observation 

Formal 

Learning 

(f) (%) (f) (%) (f) (%) (f) (%) 

46 92 4 8 40 80 6 12 

Key: (f) = Number of the respondents, (%) = Percentage of the respondents 

Source: Field work, 2020 

 

The field study revealed that almost all the operators are aware and conscious 

of the fact that their mining activities impacts negatively on the environment 

they operates as 46 respondents representing 92% agreed while 4 (8%) did not 

agree that their operations has negative impact on the environment (Table 1).  
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In the same vein, 40 (80%) of the respondents acquired their knowledge of the 

adverse effect of their operations on the environment through physical 

observation, why 6 (12%) acquired such knowledge and belief through formal 

learning process (Table 1). 

Ironically, field study revealed that none of the respondents 50 (100%) has ever 

benefited from any formal or informal environmental health and safety impact 

sensitization campaign or training either by government agency or non-

government organization (NGO) since they have been in the mining business.  

 

The Mining Processes/Operations 

Artisanal and small-scale mining operations traditionally usually adopt simple 

hand-made-tools and manual operations in the extraction and processing of the 

raw materials. However, with passage of time, the application of medium size 

mechanized equipments and the application and use of explosives to extract and 

process the raw materials are now being adapted. Also the extraction processes 

to a large extent determine the degree and level of environmental degradation 

and effect. 

 

Tabl3 3: Method of Mining adopted by Miners 

Mining Method Adopted Frequency Percentage (%) 

Surface Mining 28 56 

Underground Mining 7 14 

Combination 15 30 

Total 50 100 

Source: Field work, 2020 

 

The field study revealed that 28 (56%) of the respondents are engaged in surface 

mining operations, 7 (14%) in underground mining while 15 (30%) adopts both 

surface and underground mining processes in the extraction of their raw 

materials be in granite, limestone or feldspar (Table 3) 

The implication of these findings is that all of their operations have the potential 

of affecting the environment. 

 

Table 4:Tool/equipment used by artisanal miners 

Tool/Equipment Frequency % frequency 

Simple hand-made 32 64 

Explosives 6 12 
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Wood fuel 4 8 

Combination 8 16 

Total 50 100 

Source: Field work, 2020 

 

In response to the type of tools and equipments used in the extraction process, 

the findings as shown in Table 4 revealed that 32 (64%) of the respondents uses 

simple hand-made rudimentary tools such as hoes, pick axes, hammers, chisels 

and shovels 6 (12%) adopt the use of explosives (dynamites) to blast the 

rock/stone formations, 4 (8%) uses wood fuel or horn out tires to heat the rocks 

to enhance expansion and cracking while 8 (16%), of the respondent’s, uses a 

combination of any of the aforementioned processes, thus not relying on a single 

process of mineral extraction. 

It was observed that in any of the tool/equipment method adopted, they all pose 

occupational health hazard and environmental pollution and degradation 

impacts. The mine workers using simple hand – made tools are prone to high 

injuries. The use of wood fuel and worn-out old car tires not only generate a 

thick dark smoke, but the workers also inhale the toxic substances which are 

released from the burnt wood and rubber, hence making them susceptible to 

respiratory tract infections and complications as well as contributing to global 

warming and ozone depletion. Also, the novel adoption of the use of explosives 

(dynamites) besides its observed high propensity to generating vibration which 

has created cracks on buildings, also poses high security issues and concerns as 

it was observed and also findings from un-structured interviews with key 

informants confirmed that the handlers of the dynamites are not legally licensed 

and the sources of securing the explosives are also in suspect. 

 

Table 5 Processing of Raw-material Methods Adopted  

Processing Method Frequency % frequency 

Hand operated tools 36 72 

Mechanized Equipments 14 28 

Total 50 100 

Source: Field work, 2016 

 

In response to the processing method being used to process the raw materials 

marble, limestone and feldspar to granite and milled industrial raw materials 

respectively, 36 respondents representing 72% uses hand-made/operated tools 

for the processing of their raw-materials to finished or semi-finished goods 
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while 14 (28%) uses mechanized equipments as showed in Table 5. 

It was observed that majority of those that are engaged in the processing of 

marble rock to granite uses hand-operated tools such as hammers and chisels to 

break the extracted boulders into smaller aggregates of various sizes. Those 

engaged in mining of limestone and feldspar used locally fabricated or imported 

milling machines to mill the extracted boulders into coarse or smooth powdered 

form. 

In any of the processing method adopted it was observed that they both have 

their environmental and occupational health challenges and concerns for 

instance, evidence of injury scars and marks are common among the mine 

workers using hammers to break boulders into granite aggregates beside the 

inhaling of the dusts being generated. On the other hand, the milling processes 

of limestone and feldspar comes with their attendant noise, air and vibration 

pollutions  

 

Impacts of the mining activities on the Environment/Mitigating Measures 

Adopted 

Table 6: Environmental Impact of Mining/processing activities  

Type of Impact No of Frequency out of 50 

respondents 

% frequency out of 

50 respondents 

Land/vegetation 

degradation 

46 92 

Creation of artificial 

ponds 

18 36 

Creation of 

erosions/gullies 

32 64 

Water pollution 21 42 

Air pollution 39 78 

Noise pollution 33 66 

Crack buildings 6 12 

Source: Field work, 2020  

 

There was a near consensus by the respondents that the extractive and 

processing methods and equipments be employed by them negatively impacts 
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on the environment, health of the operatives and community members as 45 

(90%) of the respondents holds this belief and view, while 5 (10%) still hold a 

contrary view. However, the observed physical environmental impacts by way 

of land degradation, erosions, gullies, cracked buildings among others are 

evident enough. 

To buttress the above view and belief of majority of the respondents on the 

environmental impact of their operations, the degree and type of the 

environmental impact were ranked thus (Table 1) land and vegetation 

degradation 46 (92%). Air pollution 39 (78%); Noise pollution 33 (66%); 

creation of erosions and gullies 32 (64%); water pollution 21 (42%); creation of 

artificial ponds 18 (36%) and resulting to crack buildings 6 (12%). Field 

observations and pictures taken greatly collaborated the responses of the 

respondents on the impacts of their operations by way of wasted and degraded 

farm lands, dusts and noise pollutions, craters, gullies, erosions and crack 

building walls that all abound at the various quarries, processing sites and the 

community evidencing the environmental impact of their operations. 

  

 Environmental Impact and Mitigating Measures Adopted by the Miners 

Mitigating measure 

employed 

No of Frequency out 

of 50 respondents 

% frequency out 

of 

50 respondents 

Re-afforestation 3 6 

Erosion control 7 14 

Sand filling of pits 2 4 

Provision of alternative 

sources of drinking water 

- - 

  Dust control 1 2 

Noise reduction 4 8 

Payment of compensation/ 

repair /damages 

5 10 

Reviewing methods of 

operations 

2 4 

Monetary compensation 

to 

persons/community 

- - 

Source: Field work, 2020 
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Despite the acknowledgement by the respondents that their operations impacts 

negatively on the environment as well as identifying and ranking areas of such 

impact, field study shows not much has been done to mitigate these impacts and 

effects by the operators as shown in their responses outlined in Table 4.4.2 from 

the responses, 3 (6%) have employed re-afforestation measures on the wasted 

and degraded land, 7 (14%) has embarked on erosion control measures, 2 (4%) 

has carried out sand filling of created pits and quarries, 1 (2%) undertaken 

measures to control the dust created by their operations, 4 (8%) taken measures 

to reduce the noise being generated from their operations, 5 (10%) actually paid 

compensation/repair of damages arising from their operations and finally, 2 

(40%) have reviewed their operational methods by way of adoption of her 

technologies to mitigate the adverse effect of their operations.  

However, none has made attempt at providing alternative source of drinking 

water despite the pollution of waterways by their operations nor pay any 

monetary compensation to community members for damages arising from their 

operations. 

The simple deduction from the above findings is that despite the glaring adverse 

environmental and social impacts arising from the local artisanal and small scale 

mines in Bakin Ayeni community, their attitude to and implementation of 

remedial measures aimed at mitigating these impacts are still very low and poor 

as revealed by their responses.  

This deduction was further established by the respondent’s responses to 

question 21 in Appendix I were 38 (76%) attested to the fact that their efforts at 

reducing the environmental impacts has not be satisfactory nor effective. The 

two common reasons given by the respondents for this state of affairs were that 

their operations cannot generate the needed finances to adequately address such 

impacts and that the elements of nature especially the rains usually erodes their 

remedial efforts especially in erosion and gully controls during the raining 

seasons. 

 

Conclusion 

In assessing the environment rehabilitation practices of the artisanal and small 

scale mining activities in Bakin Ayeni community, it can be deduced that: 

The problems and concerns of environmental degradation, pollution and 

devastation arising from the operations of artisanal and small scale miners in 

Bakin Ayeni community and by extension other Nigeria rural mining 
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communities are real, grievous, environmental and human threatening.  

Artisanal and Small-Scale Mining activities in spite of serving as a veritable 

source of livelihood and provision of social equity to the rural community 

households, it’s environmental sustainability issues and concerns poses a great 

challenge to mining communities and the nation at large. For instance, it has 

been established that there over thousand (1,000) mining ponds being relics of 

mining of tin and columbine in Plateau State in the 1960’s through 1980’s. 

Ironically, it is estimated that it will cost the government of Plateau States today 

over N20 billion to re-claim and restore the mining ponds for any meaning use 

which for outstripped the economic value that was derived from the mining 

operations years back.  

The glaring deduction we can make from above is the fact that environmental 

concerns are not sufficiently and adequately integrated into the nation’s mining 

policy formulation and implementations to make mining activities development 

and environmentally sustainable be it at artisanal or large scale levels. To this 

end, the challenge to government and operators especially at the ASM Level 

should be to evolve operational policies and regulations aimed at balancing the 

“economic benefits of (ASM) Mining with the environmental cost of the 

activity” If future generations in the mining communities could indeed grow up 

to meet an environment they can truly call a habitat.  

The illegal nature and scope of the artisanal and small scale mining begets 

illegal operational outcomes by way of environmental degradation, since they 

do not operate under any operational guidelines and standards. In order to 

ensure environmental sustainability of their operations, there is the need to 

recognize and mainstream their operations into the National Mining Policy and 

Framework by policy makers. This is against the back drop of the that about 

95% of the mining sector’s contribution to the nation’s Gross Domestic Product 

(GDP) comes from the artisanal and small scale miners of which over 90% of 

them operates illegally, there is the urgent need therefore to remove the tag of 

“illegal operators” from these miners and formalize their operations as part of 

efforts aimed at preserving these finite natural resources for the future 

generations.  

The artisanal and small scale miners are further driven to embrace illegal 

operations and resist formalization and mainstreaming into the formal mining 

framework due largely to the stringent, cumbersome and high demanding 

technical and financial requirements for the formalization of their operations by 
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way of obtaining a Small-Scale Mining Lease (SSML) from the Mining 

Cadastre Office (MCO), Abuja.  

The requirements as outlined in sections 43-50 of the Minerals and Mining 

Regulations, 2010 made under and pursuant to the Nigeria Minerals and Mining 

Act, 2007and the Mining Cadastre Office (MCO), Guide for Mining Rights 

Applicants are almost the same as the requirements for the acquisition of 

Mining Leases (MLs) and Quarry Leases (QLs) without taking into 

consideration the peculiar technical and financial constrains and limitations of 

the artisanal and Small-Scale Miners.  
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