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Abstract 

Man might survive weeks without food and days without water, but he can only 

last a few seconds without clean air, It has become clear that air quality in the 

study area need to be examined, since air pollution in the study area has 

affected the health of human beings and animals, damaged vegetation, soils and 

deteriorates materials and generally affects not only the large metropolitan 

areas but also the medium sized urban areas.  This study assessed the effects of 

Quarry on Air Quality in Mpape, Bwari Area Council, FCT Abuja, Nigeria. A 

total of 218 Air samples were collected from six points around the quarries sites 

and recorded insitu for analysis. The samples were collected three times in a 

day (Morning, Afternoon and Evening) for three days. Absolute Instrument 

System (AIS) model Aerocet 5315 was used to collect the parameters according 

to WHO, USEPA and NESREA guideline. The following parameters were 

investigated; Particulate Matter (PM), Carbon monoxide (Co), Sulphur dioxide 

(S02), Nitrogen dioxide (NO2), Ammonia (NH3), Chlorine (CL2) and Hydrogen 

Cyanide. 2 active and 2 dormant quarries were considered by the study, land 

was measured to determine the impact of quarry in the study area.  The 

statistical test employed was Analysis of Variance and student t-test. Based on 

the data collected and the analysis made, it was observed that the mean values 

of the parameters varied from points to points and at different time of the day. 

Also, the mean values of the parameters were compared with the NESREA 

recommended limits, and it was observed that Julius Berger have used about 

50% of the area granted to her by Nigerian Mining Cadastre Office, while 

Galaxy quarry have used 33.33% of the area granted, it was observed that 

Sulphur dioxide has a concentration of 0.45ppm, NO2, 0.17ppm and NH3 

0.38ppm, were above the NESREA recommended limit. While C0, 6.11ppm, 
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HCN, 0.16ppm, SPM mg/m3 and Cl2, 0.03ppm are still below the standard limit. 

Air quality Index shows that Sulphur dioxide, and Nitrogen dioxide has a very 

poor quality index. The study therefore recommends that, all activities that lead 

to the release of air pollutants should be liable to environmental tax law; the 

quarries companies should upgrade their plants to more efficient technologies 

and by switching to lower carbon content fuels which will reduce emission of 

pollutants in the study area. 
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Introduction 

Exploitation of mineral resources has assumed prime importance in several 

developing countries including Nigeria. Nigeria as a country is endowed with 

abundant mineral resources which have contributed immensely to the national 

wealth with associated socio-economic benefits. Mineral resources are 

important source of wealth for a nation but before they are harnessed, they must 

pass through the stages of exploration, mining, and processing (Adekoya 1995, 

and Adekoya 2003). According to Aigbebion (2005) different types of 

environmental damage and hazards inevitably accompany the three stages of 

mineral development. The complex mixture of gases that make up the earth 

atmosphere has been altered much more in recent time. Human activities that 

range from domestic energy utilization to large scale industrial operations are 

largely responsible for this undesirable status of the atmospheric constituents 

due to addition of pollutants. Air pollution is a major environmental problem 

affecting both the developing and developed countries of the world. Its effects 

on human health are extraordinarily complex as there are different sources; 

thereby providing varying effects (Peter, Alozie and Azubuine, 2019). 

Environmental changes caused by mankind’s exploitation, and development of 

natural water and soil resources have long been a severe problem in the world 

(Wang, Shi, Chen, and Xue, 2012). Quarrying activities which are part of the 

mankind’s exploration of the earth have an important influence on ecological 

environment (Xue, Teng, Li and Su, 2010). Stone quarrying is a form of land 

use method concerned with the extraction of non-fuel and non-metal minerals 

from rocks (Peter et al, 2018). It is usually done by open-cast method using rock 

drills, explosion of dynamite and use of other methods. Quarrying has 
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environmental and health effects. (Ming’ate and Mohammed 2016) for instance 

reports that mining has a number of common stages or activities, each of which 

has potentially adverse impacts on the natural environment, society and cultural 

heritage, the health and safety of mine workers, and communities based in close 

proximity to operations. Further the operations in stone quarrying, whether 

small or large-scale, are inherently disruptive to the environment, producing 

enormous quantities of waste that can have deleterious impacts for decades and 

that the environmental deterioration caused by stone quarrying occurs mainly 

as a result of inappropriate and wasteful working practices and rehabilitation 

measures. For instance, some studies in the Northern Region of Ghana and East 

Gonja District found that commercial extraction of sand and gravel cause land 

degradation and desertification through destruction of economically important 

trees mostly indigenous in nature (Nartey, Nanor and Klake, 2012). This 

degradation of environment due to stone quarrying activities has put forth 

questions as to whether the mining activities should be continued (Olusegun, 

Adeniyi and Adeola, 2009). Additionally, some 4 million people have been 

reported also to die yearly from acute respiratory problems in developing 

countries, for the most part being aggravated by environmental pollution 

emanating from quarrying, sandblasting and emission of dangerous chemicals 

(Sati 2015 and Wells 2016).   

However, it has been found on the other hand that in Africa, East Asia, 

Southeast Asia and                                Latin America, accessibility to natural 

resources such as building stones plays a critical role in the provision of 

livelihood (Asante et al, 2014). A livelihood comprises the capabilities, assets 

(including both material and social resources and activities required for a means 

of living: a livelihood is sustainable when it can cope with and recover from 

stress and shocks and maintain or enhance its capabilities and assets both now 

and in the future (Lameed and Adebayo, 2010). 

 

The Study Area  

Location and size 

Federal Capital Territory (FCT) is the home of Abuja, the capital of Nigeria. 

The territory was created in 1976 from parts of former Nasarawa, Niger, and 

Kogi States and it is in the central region of Nigeria, bordered to the north by 

Kaduna State, to the east by Nassarawa State, to the south-west by Kogi State 
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and to the west by Niger State. It lies between longitudes 60 20’E and 70 33’E 

of the Greenwich Meridian and with latitudes 80 30’N and 90 20’N of the 

equator. It occupies an area of about 8000km2. The FCT is in the centre of the 

country. Mabogunje (1977) describes the FCT as being in the middle belt of 

Nigeria with a size equivalent to 0.87% of Nigeria. 

The FCT has six area councils namely, Kuje, Gwagwalada, Abaji, AMAC, 

Kwali and Bwari where the Lower Usuma Dam is located. The federal Capital 

Territory is central to Nigeria in administrative, geographical, and lying just 

above the hot and humid lowlands of the Niger/Benue trough but below the 

drier parts of the country lying to the north. It lies north of the wide alluvial 

plains formed by the confluence of the Niger and the Benue rivers. The Jema’a 

platform, a continuation of the Jos plateau extends well into the middle of the 

territory. The city is in a scenic valley of rolling grasslands. 

The area Mpape which means “rock” in the local Gwari language, supplies 

much of the stone used to transform Abuja from a small village in the 1980s 

into the fasters growing capital in the world. Mpape is located about 2kms away 

from Maitama district and has about 10 active quarry industries and 4 inactive 

quarry.  

 
Figure 1: Abuja showing Bwari Area Council. 

Source: Department Geography, NSUK, 2018 
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Figure 2: Mpape Showing quarries sites in the Study Area 

Source: Department Geography, NSUK, 2018 

 

Materials and Methods  

Analysis  

A major part of the air analysis was carried out at the sample site. A standard 

laboratory procedure was followed in the analysis of the selected air quality 

parameters that was considered in the study were recorded in situ.  

 

Statistical Analysis 

The statistical analysis employed were descriptive statistics such as mean, 

standard deviation and coefficient of variation. The data were subjected to 
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analysis of variance (ANOVA) and student t test for the comparison of the mean 

differences between the survey values and the NESREA limit. 

 

Result and Discussion  

The areas affected by quarrying in Mpape 

The result in table 1: revealed the areas affected by quarrying the study area, 

crushrock quarry recorded the least land degradation measuring about 1 

cadastre unit approximately about 20 hectares of arable land being used for 

quarry activities in the study, which is about 25% of the land granted to the 

company by Nigeria Mining Cadastre Office (MCO), PW quarry recorded 

0.3km2 land lost approximately 60 hectares of land and used about 75% of the 

land granted to her for her quarry development, Galaxy quarry used about 3 

cadastre unit granted to her for her quarry activities and degrade 33.33% of the 

land due to her quarry development,  Julius Berger quarry used 4 Cadastre Units 

(CU) of the 8 cadastre unit granted to her, losing about 50% of the land due to 

her quarry activities.  

 

Table 1: Areas affected by quarrying in the study area.  

S/N Quarry  Area 

granted 

CU 

No of 

Quarry 

face/pits 

Used area. 

CU 

 

Unused 

area 

CU 

% of 

quarrying 

area 

Status 

1 Julius 

Berger  

8 (3.2km2)  4 4 (1.6 km2) 4 (1.6km2) 50 active 

2 Galaxy  9 (3.6km2)  2 3 (1.2km2) 6 (2.4 km2) 33.33 Active 

3 PW 2 (0.4km2) 1 1.5 

(0.3km2) 

0.5 

(0.1km2) 

75 Abandon 

4 Crush 

Rocks 

4  2 1 (0.2km2) 3 

(0.6km2) 

25 Abandon  

Source: Field survey, 2020 

 

The study shows that only Julius Berger and Galaxy quarry are the active quarry 

sites from the selected 4 quarry sites, Julius Berger quarry is also the biggest 

quarry site in terms of equipment and quarrying activities, this is due to their 

construction works in the FCT, while Crushrock quarry abandon her quarry 

activities due to encroachment and changing land use within the vicinity of her 

quarry site.  

The study agrees with the work of Solomon et al, (2018). Their study mapped 

and analyzed spatial-temporal variability of quarry sites in Mpape District, 

Bwari Area Council of Abuja. The study used high-resolution IKONOS satellite 
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image, ASTERDEM and Hi-Target Differential GNSS receivers. The result 

showed that nine quarry sites exist in Mpape with three abandoned and six are 

active while three are in the center of Mpape with one active and two 

abandoned. The depth analysis revealed that the deepest site is 25 m at Julius 

Berger quarry site and the lowest depth was 6 m at PW quarry site. The study 

also reveals that the rocky surfaces have the highest elevation and are in the 

upper and lower region of Mpape. The quarry sites and settlement are located 

on a high elevation ground. Importantly, the study revealed that the derelict 

ponds were formed because of rigorous quarry activities, since there are no 

tributaries connecting each of the derelict ponds. The buffer analysis carried out 

at 100 and 150 m distances revealed that settlements are already engulfing the 

three quarry sites located at the core center of Mpape. Also, Crushrock quarry 

site has been encroached, while the other 2 do not have settlement contiguous 

to them at 100 and 150 m buffer distances. 

This result agrees with the study of Angela et al, (2018). Their study examined 

the open cast quarrying technique and the spatial pattern of the quarrying 

activities and their locations in the study area. The result of the study obtained 

from the principal component analysis showed that there is a significant pattern 

in the quarrying activities and their locations with explained variance of (82.91 

%). The spatial pattern and locations of the quarrying activities in the study area 

showed: Ohaukwu (11), Ivo (2), Ishielu (1), Ezza North (5), Afikpo North (4) 

and Izzi (4).  
 

 
Figure 2: Showing Quarry sites in the Study Area. 

Source: NAGIS, 2018 
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The quarrying activity map of the study area in figure 4.1 shows the locations 

of active and dormant quarry sites. It showed the areas with large and small 

concentration of pits. It also showed the extent, distribution of each quarry lease.  

Obviously, open cast method has had serious effect on all landscape and 

vegetative components and functions in the study area. This had led to 

significant alteration of the original landscape, biodiversity loss and land 

degradation in the area. Blasting of rocks must take place for quarrying 

operations to commence. The process disturbs the landscape as the original 

ecosystems are removed and the topography is significantly altered. The basic 

ecological relations are unchangeably disrupted, and biodiversity is decreased. 

The existing condition of the area showed a high level of land deformation in 

the study area. The results from this study are of great importance in the 

management of the environment, precisely on land use/ land cover planning and 

conservation. This is because land resources must be safeguarded from the 

menace of quarrying activities emanating from unscientific extraction of rocks. 

Sustainable practices and precautionary measures should be taken into 

consideration prior and after quarrying operations. 

The result also agrees with the study of Angela et al (2016), The study examined 

the open cast quarrying technique and the spatial pattern of the quarrying 

activities and their locations in Ebonyi state. George et al (2008). Their study 

discovered that extraction of marble in Greece takes place by open cast quarries 

in hill slopes. They identified that original landform is permanently altered and 

the original vegetation cover is destroyed. These findings could also be linked 

to the study by Cement Corporation of India Limited (2008). They maintained 

that open cast quarrying technique employed during the limestone processes 

resulted in huge environmental effects. These are evident in the removal of large 

soil mass, change in landscape and displacement of flora and fauna including 

human from their natural habitats. Again, the study carried out by Osinbajo 

(2003) also confirmed that activities like blasting and drilling operations are 

accompanied by significant noise and vibration which can disrupt terrestrial and 

wildlife habitats. These studies consent to the fact that open cast method 

contributes immensely to loss of vegetation cover. The quarrying operations by 

foreign and private companies make use of sophisticated machines and 

equipment. These are used for drilling, crushing, and grinding to explore the 

rock buried underneath the earth. 
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Concentration of gases at different time of the day in the study area 

A careful observation of Table 2 A: shows that the mean of Sulphur dioxide 

(SO2) is lowest (0.40ppm) in the evening and slightly higher in the afternoon 

and morning (0.53ppm) and (0.41ppm) respectively, the different value of SO2 

in the study area can be attributed to the low activities in the study area in the 

late hours of the day and high activities during the afternoon hour of the day. 

Magaji and Hassan, (2015) collaborated the findings that SO2 concentration is 

generally low in the morning and high as the day goes by, because during the 

early hours of the day most of the SO2 concentration most have settled down. 

The mean value of Nitrogen dioxide (NO2) is observed in the morning 

(0.33ppm) and increases lightly in the afternoon (0.40ppm), with an increase in 

the evening (0.78ppm). Chlorine (Cl2) has its lowest mean value (0.26ppm) in 

the morning with its highest mean value (0.44ppm) being in the afternoon and 

decrease in the evening (0.28ppm). That of Carbon monoxide (CO) too is lowest 

in the evening (5.10ppm), slightly highest in the afternoon (7.80ppm) and 

moderate in the morning (5.10ppm). 

 

Table 1 A: Concentration of gases at different time of the day during 

raining season in the study area. 

Parameter’s 

time 

SO2 

Ppm 

NO2 

ppm 

Cl2 

Ppm 

H2S 

Ppm 

VOC 

Ppm 

CO 

Ppm 

NH3 

Ppm 

SPM 

mg/m3 

HCN 

ppm 

Noise  

dB(A) 

Morning 

6am  

0.41 0.09 0.03 0.02 0.17 5.10 0.06 17.13 0.16 33.50 

Afternoon 

12:00pm  

0.53 0.27 0.05 0.27 0.27 7.80 0.63 26.20 0.43 40.05 

Evening 

6:00pm  

0.40 0.11 0.03 0.06 0.17 5.10 0.05 19.20 0.17 33.00 

Source: Field survey, 2020 

 

Sulphur dioxide (SO2) has its lowest mean value (0.43ppm) in the morning and 

increases as the day go by, having its highest mean value in the evening 

(0.88ppm). The study observed also that the lowest mean value (0.24ppm) of 

Hydrogen Sulfide (H2S) is in the afternoon and highest in the evening 

(0.27ppm) and (0.25ppm) respectively. Ammonia (NH3) has its lowest mean 

value (0.04ppm) in the evening unlike the other parameters considered under 
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study and slightly higher in the morning and highest in the afternoon (0.06ppm) 

and (0.63ppm) respectively. Hydrogen cyanide (HCN) has its lowest mean 

value (0.16ppm) in the morning, (0.43ppm) and (0.17ppm) in the evening and 

afternoon, respectively. Volatile Organic Compound (VOC) has its lowest 

recorded mean value of (0.16ppm) in the evening, its highest mean value of 

(0.63ppm) and (0.17ppm) in the morning. Suspended Particulate Matter (SPM 

ug m3) has its lowest mean in the morning with a value of (17.12ug m3), highest 

mean value of (26.20 ug m3) in afternoon and (19.20 ug m3) in evening. Noise 

dB(A) has its lowest mean value of (33.00) in the evening, followed by (33.50) 

in morning and its highest mean value of (40.05) in afternoon.  

The concentration of the parameters at different time of the day is highly 

influenced by the variation in the temperature of Abuja where the study area is 

located. The temperature at the time (August) when the field survey was carried 

out was between 280C – 310C.Usually the mornings are characterized by low 

temperatures, which increases sharply as noon approaches and decreases slowly 

towards evening. As a result of this, mean values of parameters are all in their 

lowest in the morning (except Sulphur dioxide, Noise and Hydrogen cyanide 

which have their lowest mean values in the evening as 0.40ppm, 33.00 and 

0.33ppm respectively) and highest mean values in the afternoon and evening. 

Magaji and Hassan, 2015 collaborated the findings that temperature at different 

hours of the day affects the concentration of air quality of the area, Adelagun et 

al, (2012) also collaborated the findings that concentration of gases in quarry 

areas is typically low in the morning and increase slightly as production 

activities kick off in the afternoon and evening. 

 

Table 2 B: Concentration of gases at different time of the day during dry 

season in the study area. 

Parameter’s time SO2 

Ppm 

NO2 

Ppm 

Cl2 

Ppm 

H2S 

Ppm 

VOC 

Ppm 

CO 

Ppm 

NH3 

Ppm 

SPM 

mg/m3 

HCN 

ppm 

Noise  

dB(A) 

Morning 6am  0.42 0.18 0.03 0.15 0.20 5.09 0.49 17.15 0.17 34.50 

Afternoon 

12:00pm  

0.53 0.27 0.05 0.27 0.27 7.90 0.63 26.40 0.43 44.05 

Evening 6:00pm  0.40 0.11 0.03 0.12 0.19 5.20 0.53 19.50 0.18 35.00 

Source: Field survey, 2020 

 

A careful observation of Table 2 B: shows that the mean of Sulphur dioxide 

(SO2) is lowest (0.40ppm) in the evening and slightly higher in the morning and 

afternoon (0.42ppm) and (0.53ppm) respectively, the different value of SO2 in 
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the study area can be attributed to the low activities in the study area in the late 

hours of the day and high activities during the afternoon hour of the day. Magaji 

and Hassan, (2015) collaborated the findings that SO2 concentration is generally 

low in the morning and high as the day goes by, because during the early hours 

of the day most of the SO2 concentration most have settled down. The mean 

value of Nitrogen dioxide (NO2) is observed the lowest in the evening, with a 

mean concentration of (0.11ppm) and increases lightly in the morning 

(0.18ppm), with the highest mean concentration in the evening (0.27ppm), high 

concentration of nitrogen dioxide in the study area can be attributed to the usage 

of heavy-duty equipment such as crushing plant, trucks, generators amongst 

other. Chlorine (Cl2) has its lowest mean concentration of (0.03ppm) in the 

morning and evening respectively with its highest mean concentration of 

(0.05ppm) being in the afternoon. The high concentration of chlorine in the 

afternoon can be attributed to explosive and drilling activities that takes place 

around the time and unvented gas leaks from air compressors and other sources 

within the quarry area. Carbon monoxide (CO) has the lowest concentration of 

(5.09ppm) in the morning, slightly highest in the afternoon with a concentration 

of (7.90ppm) and moderate in the morning with a concentration of (5.20ppm), 

the high concentration of Carbon Monoxide in the study area can be attributed 

to the use and combustion of fuel, residue of blasting materials, clearing of 

overburden and interburden. The study observed also that Hydrogen Sulfide has 

the lowest concentration of (0.12ppm) in the evening and highest in the evening 

(0.27ppm) and moderate concentration in the morning (0.15ppm) respectively, 

Hydrogen Sulfide can be attributed to combustion of oil, diesel, fuel amongst 

others. Ammonia (NH2) has its lowest mean value of (0.49ppm) in the morning 

unlike the other parameters considered under study and slightly higher in the 

evening and highest in the afternoon (0.53ppm) and (0.63ppm) respectively, the 

high concentration of Ammonia can be attributed to drilling activities and gas 

leaks from air compressors during mining activities. Hydrogen cyanide (HCN) 

has its lowest mean value of (0.17ppm) in the morning, (0.43ppm) and 

(0.18ppm) in the evening and afternoon, respectively. Volatile Organic 

Compound (VOC) has its lowest recorded mean value of (0.19ppm) in the 

evening, its highest mean value of (0.20ppm) and (0.20ppm) in the morning. 

Suspended Particulate Matter (SPM ug m3) has its lowest mean in the morning 

with a value of (17.15ug m3), highest mean value of (26.40 ug m3) in afternoon 

and (19.50 ug m3) in evening. Noise dB(A) has its lowest mean value of (34.50) 

in the evening, followed by (35.00) in evening and its highest mean value of 

(45.05) in afternoon.  

The concentration of the parameters at different time of the day is highly 

influenced by the variation in the temperature of Abuja where the study area is 
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located. The temperature at the time (February) when the field survey was 

carried out was between 290C – 320C.Usually the mornings and evenings are 

characterized by low temperatures, which increases sharply as noon approaches 

and decreases slowly towards evening. As a result of this, mean values of 

parameters are all in their lowest in the morning and evening. Magaji and 

Hassan, 2015 collaborated the findings that temperature at different hours of the 

day affects the concentration of air quality of the area, Adelagun et al, (2012) 

also collaborated the findings that concentration of gases in quarry areas is 

typically low in the morning and increase slightly as production activities kick 

off in the afternoon and evening. 

Peter et al. (2018) also reported that a particle in the air does not travel as there 

is less wind during this period. Furthermore, most quarries reduce their 

activities during this rainy season because construction work also reduce most 

construction work involving the use of quarried stoneslike road construction, 

bridge construction and even other operations requiring stones in large 

quantities decreases during the rainy season. Since the companies reduce their 

activities in the rainy season, the implication of air also reduces. This assertion 

agrees also with Nweke and Okpokwesili who reported reduced activities at a 

quarry company in Abakaliki Ebonyi State. 

 
Plate 1: During Blasting of rock in the study area.  
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Conclusion  

The result of the analysis shows that about 30% of the mining land allotted to 

the quarry companies in the study area have been degraded in one form or the 

other, result of the analysis of the gaseous pollutants, CO, NOx, and SO2 which 

were released into the atmosphere from the activities of quarrying revealed that 

the environment has been greatly polluted and the fact that the values obtained 

are much higher than the limits stipulated by the NESREA, implies that the lives 

of people living and working in this environment are seriously threatened. 

Moreover, the smoke emanating from the chiming causes impairment of 

respiratory organs, reduction in visibility for both pedestrians and motorists 

along the factory and the settlement, which could lead to accident. Emission of 

the stone dust also causes discoloration and weakening of the pillars of the 

houses around the settlement due to acid rain. It is therefore recommended that 

the mining of granite should be discontinued while alternative method of 

blasting and crushing processing should be enacted. All activities that lead to 

the release air pollutants should be liable to an Environmental Tax Law. 

Moreover, the Federal Government and all stakeholders as well as other 

relevant bodies should as a matter of urgency curtail the activities of the sawmill 

industries to abate the magnitude of environmental pollution in the area. Despite 

the low level of contamination, it can be concluded that all things being equal, 

if this situation is not checked, it will lead to environmental disaster as nobody 

selects the air, he/she breaths.  
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