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degradation and soil/ groundwater 

contamination, reduction in air quality, acid 

mine drainage and decreased quality of run-

off water manifested in all the 4 surveyed 

host communities given the recognition of 

impacts by respondents. The results in 

table3.1 present the environmental impacts of 

Okobo Coal Mining operation by 

respondents. It shows among other things that 

up to three- quarter (75%) of respondents 

recognized all the impacts except for increase 

waste generation that had little below 

(69.98%). The most recognized 

environmental impact of the Coal Mining 

Project in the study area are: - 

 

Reduction in air quality: - This was 

approximately ninety-five percent (94.07 

%). This may be due to impacts from air 

pollution resulting from activities such as 

crushing and grinding, during excavation, 

loading, beneficiation, haulage activities and 

emissions by stationery internal combustion 

engines, diesel vehicles conveying the coal 

on the untarred road and coal fired plant. It 

has been observed that the mining operators 

have no laid down adequate measures to 

prevent harmful emissions of dust into the 

ambient air which has health risk and 

hazards to plants, animals and humans and 

also greatly contribute to global warming 

and climate change. 

Decreased quality of run-off water 

(88.14%); This may be due to excavation 

activities within the 5- meter deep open pit 

affecting the ground water. The Surface 

Mining activities consume large volumes of 

water and extraction activities have possibly 

disrupted the water bed in the community. 

The contaminated residue water from the 

activities find their way back to the 

communities’ streams). Mining and its 

related operations not only consume a huge 

amount of water, but often have great 

impacts on the immediate hydrological 

system as well as influence water quality 

and quantity within the mining area. The 

majority of the residence within the mining 

area in Okobo Ate and Enjema indicated 

that mining activities had limited the access 

of communities to safe and adequate water, 

thus causing water scarcity. Furthermore, 

diverse and adverse open-cast mine was 

observed to have significant effects on the 

mining area ground regime. There were 

complaints of wells drying up in some 

communities as a result of the distortion in 

the water table due to massive opening of 

the pit. It was observed that a borehole was 

provided by the   mining company and one 

rehabilitated at Enjema as part of the 

obligations negotiated and set out in the 

community Development Agreement (CDA) 

between mining operators and the mining 

communities.  

Acid Mine Drainage AMD (81.26%).  This 

occurs when water combines with oxygen 

and pyrites in the ore body of used mines to 

release a toxic mixture of heavy metal. Coal 

mining generate waste rocks that are major 

potential sources of AMD. AMD usually 

contains toxic heavy metals and is a critical 

environmental pollution problem in mines 

and result in an increase in acidity and an 

increase in concentrations of dissolved metals 

in the water, causing the pH of surface and 

underground water to be very low. AMD 

from abandoned mines can contaminate 

ground and surface water if not properly 

managed and can also adversely affect the 

health of the members of the communities 

that rely on this water for drinking, domestic 

or agricultural purposes. Earlier studies 

(Mallo, 2011; USEPA, 2011; Princewillet al, 

2014),have shown that mining is detrimental 

to natural environment. Mallo (2011) noted 

that Acid Mine Drainage (AMD) is one of 

the most significant environmental 

challenges facing the mining industry 

worldwide. USEPA (2011) stated that the 

major impact of a large and deep open cast 

mine is on the ground water regime of the 
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region.Princewill et al., (2014) found that 

“water pollution was the most severe 

environmental impact of mining in Akwuke”. 

In all the four communities surveyed, over 

ninety percent (90%) of respondents agreed 

on environmental impacts except in Okobo 

Okpriko where above sixty percent 

(62.06%) recognized the environmental 

impacts. 
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Table 1: Environmental Impacts of Okobo Coal Mining Operation 

 

 

Impacts Increase in road 

traffic volume  

Increase in 

noise  

Pressure on 

existing 

infrastructure,  

Increase waste 

generation 

Soil and 

Groundwater 

Contamination 

Decreased 

quality of run-

off  

Reduction in 

air quality 

Acid Mine 

Drainage 

Option Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No 

Okobo 81 0 75 6 81 0 74 7 81 0 76 5 80 1 81 0 

Enjema 68 131 138 61 124 75 99 100 112 87 157 42 177 22 113 86 

Okobo Ate 189 2 154 37 161 30 154 37 176 15 178 13 186 5 184 7 

OkoboOkpriko 52 0 48 4 50 2 39 13 45 7 50 2 49 3 47 5 

Total 390 133 415 108 416 107 366 157 414 109 461 62 492 31 425 98 

Percent (%) 75 25.43 79.35 20.65 79.54 20.46 69.98 30.02 79.16 20.84 88.14 11.85 94.07 5.93 81.2

6 

18.74 
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The Implementation of Environmental  

Mitigation Measures of Okobo Coal Mine  

 Project 

Using the environmental management 

mitigation measures of Okobo Coal 

Mining Project as a checklist, result 

showed that environmental impacts 

mitigation measures were poorly 

implemented because the host 

communities have little knowledge on the 

implementation of the proposed mitigation 

measures and were not involve in 

monitoring, management and the 

implementation of the environmental 

impact mitigation measures. According to 

Adnan et al. (2012) “participation 

includes project-related activities and not 

merely the flow of information”.  ‘project 

can be participatory if communities feel 

belonging and the sense of belonging 

enhance contribution and benefits’.  

 

19.40% of the respondents agreed that the 

mitigation measures for environmental 

impacts predicted in the Okobo coal          

mining project were implemented. 

Therefore, on average, there is poor 

implementation of the environmental 

mitigation measures.  However, the 

standard deviation and coefficient of 

variation being ±78.24 and 98% 

respectively shows high disparity in 

mitigation measures’ implementation. 

Rating of the Implementation of the 

 Environmental Mitigation Measures 
Respondents were asked to rate the 

implementation in three scale (low, 

moderate and high) based on their 

impressions (Table 3). 

 
Table 3: Respondents Rating of Implementation of the Environmental Mitigation Measures 

Location 

  

No of Respondents Options 

Low Moderate High 

Okobo 81 72 6 3 

Enjema 199 171 21  7 

Okobo-Ate 191 155 32 4 

Okobo-Okpriko 52 46 4 2 

Total 523 444 63 16 

Mean  111 15.75 4 

Percent (%)                                                     84.89                   12.05                3.06 

it showed that out of five hundred and 

twenty-three (523) respondents, four 

hundred and forty-four representing 

84.89% rated the implementation of the 

environmental mitigation measures low, 

sixty-three (63) which is only 12.05% 

rated it moderate and only sixteen 

respondents which is 3.06% rated it high. 

This result suggest that most people rated 

it low. Thus, the implementation of the 

mitigation measures for the 

environmental impacts of Okobo coal 

mining project is low base on the 

impression of respondents.   

Moreover, Analysis of Variance 

(ANOVA) was used to test for statistical 

significant difference in the rating of the 

implementation of mitigation measures 

for the environmental impacts of Okobo 

coal mining project to ascertain 

statistically that the implementation is 

low, moderate or high 
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Analysis of Variance (ANOVA) for Rating of the Implementation of Mitigation Measures for 

Environmental Impacts 

SOURCE OF 

VARIATION 

SUM OF 

SQUARES 

DEGREE OF 

FREEDOM 

MEAN SS F RATIO 

BETWEEN 

GROUP 

146.6 3 48.87 4.87 

WITHIN GROUP 221.6 15 184.67 

TOTAL 2232.61 18 333.54  

 

Calculated F= 4.87 F-table at 0.05 F3, 15 =2.11   

Calculated F 4.87> table F 2.11 

Inference 

Since the calculated F value of 4.87 is 

greater than the table F value of 2.11, Ho 

that “there is no significant difference 

among the rating (low, moderate and high) 

of the implementation of mitigation 

measures for environmental impacts of 

Okobo coal mining at 95% confidence level 

is rejected. Therefore, this implies that 

“there is a significant difference among the 

rating of the implementation of mitigation 

measures for environmental impacts of 

Okobo coal mining at 95% confidence 

level. Thus, the rating was significantly 

lower than moderate and high since low had 

the highest mean. So, the implementations 

of environmental mitigation measures were 

low. The following were discovered during 

the research: - 

i. When a mining company fails to comply 

with its environmental obligations, 

consequences are not meted adequately. i.e. 

fines, shut in. and/or imprisonment, 

publishing a list of regulatory 

infractions/non-compliance events/fines and 

penalties are not applied by the relevant 

authority. If such relevant section of the law 

is applied there will be an increase in uptake 

and implementation of the set regulations 

for the benefit of mining communities, their 

employees and humanity.  

ii. There is inadequate enforcement 

mechanism due to lack of 

financial/technical resources to enforce 

compliance to enhance their ESIA 

management capabilities. 

iii. Environmental audits for mining 

sites are also not conducted accordingly to 

ensure that sites observe all the mitigation 

measures for any/all adverse 

environmental impact.   

iv. The existing law mandate the need 

for Environmental Impact Assessment 

(EIA), the biggest concerns remains the low 

level of compliance with such laws and 

policies by license holders. Inadequate level 

of compliance is exacerbated by the cost of 

EIA, which is too expensive for the mineral 

title holders, so they prefer to do 

Environmental Audit instead of EIA. 

v. Lack of participation of the mining 

host communities in planning, 

implementation, management and 

monitoring of activities of all phases of 

mining and post mining operations of 

Okobo Coal Mining Project. 

\ 

Conclusion 

The implementation of environmental 

management plan of Okobo coal mining 

project is not satisfactory as residents were 

not impressed with the company’s 

activities. Data from the survey showed 

that the environmental impacts mitigation 

measures were poorly implemented \ 

Thus, the poor implementation of the 

Environmental Management Plan (EMP) 

of Okobo coal mining project accounts for 

the significant manifestation of negative 

impacts that lead the communities to seek 

for help. 

Recommendations The following should 

be done by the mining company:-The 

untarred road that passes through the host 

communities (Enjema, Okobo Ate and 

Okobo) should be tarred, water should be 

sprinkled at intervals, over loading of Coal 

should be avoided to prevent spillage, 

transportation of coal should be in covered 
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vehicles to prevent fugitive dust emission, 

regular checking and maintenance of 

vehicles should be conducted once in 

every two months and pollution under 

control certificate be obtained, masks 

should be provided to the workers the 

mine, plantation should be taken up along 

the approach roads and vicinity of mine 

lease. The plantation arrests dust, The 

Environmental Health and Safety Officer 

of the mining company should ensure that 

employees are provided with a respectable 

working environment, train their 

employees, ensure that proper protective 

equipment is provided to the employees. 

The mining company should install 

appropriate warning signs, implement 

waste management methods, and conform 

to all other government regulations. 

Agencies responsible for regulatory 

enforcement and compliance should 

provide the technical and financial 

resources to be able to fulfil their mandate 

and when they failed strong punishment 

for non-compliance should be meted to 

them. Environmental audits for mining sites 

should be conducted accordingly by regulatory 

agencies to ensure that sites observed all the 

mitigation measures for any/all adverse 

environmental impact. The Nigerian Mineral 

and Mining Act (2007) should be reviewed to 

fill in the gaps needed. The mining sector to 

strengthen synergy with other regulators 

particularly in the area of monitoring and 

enforcement to avoid regulatory overlap of 

functions. EIA procedure does not target 

the specifics of environmental 

management, Small Scale Mining does not 

require EIA, instead Environmental Permit 

for Small Scale Mining operation should 

be done by them to reduce the cost of EIA. 

The mining Mineral Title Holders should 

be educated on the provisions of the law in 

the Nigerian Mineral and mining Act, 

2007 on EIA and CDAs, pollution control 

measures and to create awareness on 

technical knowledge on how to reduce 

risk/hazards in mining operations. The 

mining host communities should also be 

given sensitization by the regulatory 

authority on the relevant sections of the 

law with respect to environmental 

regulation and compliance. Attention 

should also be focused on climate smart 

minerals to transit to renewable energy to 

avert climate catastrophe 
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companies have been sanctioned by the federal government over 
non-fulfillment of environmental obligations sensitized about 

the relevant sections of the law, with respect to both EIA and 

CDAs, 
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