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Abstract: In this study, assessment of air quality indices and its 

possible health impacts in Asa-Dam industrial area, Ilorin, 

Kwara State, Nigeria was carried out. The ambient air quality 

measurement was done with respect to Particulate Matter 

(PM2.5 and PM10), and carbon mono-oxide. Sample collections 

were limited to air quality. Air quality sources were randomly 

selected within the vicinity of the study area, but at different 

distances. Also, the samples were collected at different locations 

sixty (60) points. The monitoring exercises were taken in the 

daytime, the air pollution measurements were carried out using 

direct reading, automatic in-situ gas monitors; Smart AS8900 

Multi-Gas Monitor was used in measuring carbon monoxide 

(CO), BR-SMART-126 Portable 4-in-1 Air Quality Monitor was 

used to detect PM2.5, PM10, Garmin Dakota 20 GPS was used to 

collect Coordinates of sampling points. 

The result shows the mean concentration of PM2.5 (46.3217), 

PM10 (56.1544) were found to be higher than WHO standards 

but LEL (9.72667), CO (0.12056) were found to be below the 

international (WHO) permissible standard. Also in Table 4.3, the 

combined Air Quality index for Asa-Dam industrial area 

according to the USEPA scale used show that PM2.5 with AQI of 

128 is unhealthy especially for sensitive group of people and can 

predispose them to Increasing likelihood of respiratory 

symptoms in sensitive individuals, aggravation of heart and lung 

disease and premature mortality in persons with 

cardiopulmonary diseases and the elderly. This high level can be 

as a result of Human activities, such as the burning of fossil fuels 

in vehicles, power plants and various industrial processes also 

generate significant amounts of aerosols. Therefore, those in this 

group; people with respiratory or heart diseases, the elderly and 

children should avoid/limit staying for a long time outdoors. 

PM10 with AQI 51 shows its moderate, although people with 

respiratory diseases are at most risk in this group. Unusually 

sensitive people should consider reducing prolonged or heavy 

exertion. The AQI (1) For carbon monoxide (CO), is good and 

does not pose any treat to health. 

Comprehensive air quality monitoring and adequate measures 

should be implemented. There is also a need for the continuous 

monitoring and auditing of PM2.5 and PM10 in the community 

to safeguard the health of the public and the environment. 
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I.INTRODUCTION 

igeria is Africa's most populous country (170 million 

people as of 2012). Between 1990 and 2008 its 

population grew by 60% and is projected to reach 0.5e1 

billion people by 2100 (UN, 2013). Nigeria's 2012 GDP 

growth rate of 7% per year, forecast to continue (PwC, 2013), 

is amongst the highest in the world. The economy of Nigerian 

recently surpassed South Africa as the largest on the continent 

(Magnowski, 2014). This rapid growth in Nigeria elicits a 

range of environmental concerns including air quality and 

Pollution (Hopkins et al., 2009; Osuji et al., 2009; Assamoi et 

al., 2010). 

Air pollution can be defined as the presence of pollutants, 

such as sulphur dioxide (SO2), particle substances (PM), 

nitrogen oxides (NOx) and ozone (O3) in the air that we 

inhale at levels which can create some negative effects on the 

environment and human health (Turk and Kavraz, 2011). It 

can be classified into natural air pollution which includes 

wind-blown dust, volcanic ash, and gases, smoke and trace 

gases from forest fires, and anthropogenic air pollution which 

includes products of combustion such as nitrogen oxides 

(NOx), carbon oxides (COx), sulphur dioxide (SO2) 

(Oyekanmi et al., 2010). 

At all levels, air pollution is becoming a topic of intense 

researches because of the increased level of anthropogenic 

activities and climatic changes. (Komolafe et al., 2014). 

Though, air pollution could be due to natural sources, a major 

anthropogenic source of air pollution is due to man’s quest for 

better standard of living and the utilization of natural 

resources for rapid industrialization, urbanization and 

consequently causing excessive air pollution (Arslan et al., 

2010) 

Air pollution in the urban centers has increased rapidly as a 

result of high population density, increased numbers of motor 

vehicles, use of fuels with poor environmental performance, 

poorly maintained transportation systems and above all, 

environmental regulations and policies that are ineffective 

(Komolafe et al., 2014). 

N 
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Poor air quality is detrimental to human health, with a number 

of studies finding short-term and long-term pulmonary and 

cardiovascular health effects of PM10 and PM2.5 (Rückerl, 

Schneider, Breitner, Cyrys, & Peters, 2011).  

According to Prüss-Üstun et al., (2016) Air pollution is one of 

the great killers in our age. In the absence of aggressive 

control, ambient air pollution is projected by 2060 to cause 

between 6 million and 9 million deaths per year (Organisation 

for Economic Co-operation and Development, 2016). Non-

communicable diseases account for 70% of air pollution 

deaths, and air pollution is a major, insufficiently appreciated 

cause of non-communicable diseases (Prüss-Üstun et al., 

2016). 

Contamination of air arising from anthropogenic inputs has 

been a global concern as a result of the health effects 

associated with it. High levels of gases (such as SO2, NO2, 

CO, and hydrocarbons) and particulates tend to pollute the 

atmosphere as they cause harmful effects to environment and 

human health (Tawari & Abowel 2012 and Othman 2010). 

United Nations records on the impact of air pollution in Africa 

have been scary (UNEP, accessed 14
th

 January 2020). In 

2015, the World Bank reported 94 percent of Nigerians were 

exposed to air pollution levels that exceeded World Health 

Organization (WHO) guidelines. Furthermore, it was believed 

that polluted air killed more people worldwide than AIDS, 

malaria, breast cancer, or tuberculosis (UNEP, Accessed 

January 14, 2020.) 

Industrial pollution can also impact air quality, and it can 

enter the soil, causing widespread environmental problems. 

Industrial pollution hurts the environment in a range of ways, 

and has a negative impact on human lives and health. 

Pollutants can kill animals and plants, cause imbalance in 

ecosystems, degrade air quality radically, damage buildings 

and generally degrade quality of life. Although, pollution is an 

expensive, undesirable and necessary part of human life, even 

in primitive cultures, accumulated human excretory products 

and smoke from cooking fires causes pollution (Chaloulakou, 

2007, Ahmed 2018). 

The World Health Organization (WHO) estimates that 

outdoor air pollution alone accounts for around 2% of all heart 

and lung diseases, about 5% of all lung cancers, and about 1% 

of all chest infections.  

Most of the pollution on the planet can be traced back to 

industries of some kind (Heredia, 2014) and industrial 

emissions are the second largest pollutants of the atmosphere 

after automotive exhausts (Gull et al, 2013). Air pollution in 

the urban centre has increased rapidly due to high population 

density, increased numbers of motor vehicles, use of fuels 

with poor environmental performance, poorly maintained 

transportation systems and above all, ineffective 

environmental regulations and policies (Komolafe et al., 

2014). 

Particulate matter (PM) has received considerable attention in 

the last few years because of its association with death and 

morbidity. (Samet et al 2000, Pope et al 2000) Particulates are 

a heterogeneous group of pollutants that come from a variety 

of sources and are divided into 3 categories: ultrafine, fine, 

and coarse. Ultrafine particulates are less than 0.1 ɥm in 

diameter, pass easily into the lower respiratory tract (below 

the larynx), and have been associated with increased mortality 

rates.10 Fine particulates (less than 2.5 ɥm in diameter, or 

PM2.5) have been of increasing interest because, of all the 

particulates, they appear to penetrate deepest into the human 

lung and are most strongly linked with death and other 

adverse health effects (Stieb 2002). PM2.5 are the byproducts 

of combustion and constitute the bulk of total particulate 

matter in most urban areas. Twenty-five percent to 55% of 

PM2.5 are composed of sulfates (EPA 2004). Coarse 

particulates (particulates with diameters between 2.5 and 10 

ɥm) are a component of PM10 (particle diameter less than 10 

ɥm). In 1997, the EPA moved to establish PM2.5 as a separate 

pollutant, subject to independent regulation. Implementation 

was blocked by the United States Court of Appeals in 1999 

(Pope et al 2001) but was ultimately permitted by the United 

States Supreme Court in 2001. At this time, areas designated 

as nonattainment areas must submit plans to meet set 

standards by February 2008 and must be in compliance by 

2010. 

According to World Health Organization 1999, exposure to 

elevated levels of CO is also associated with headaches, visual 

impairment, reduced cognitive functioning and ability, and 

reduced ability to perform complex tasks. Very high levels 

can result in unconsciousness and eventually death (Medline 

Plus, 2016). 

Poor air quality is detrimental to human health, with a number 

of studies finding short-term and long-term pulmonary and 

cardiovascular health effects of PM10 and PM2.5 (Rückerl, 

Schneider, Breitner, Cyrys, & Peters, 2011).  

The objective of this study is to find out the air quality index 

in the Asa-dam industrial area in Ilorin, Kwara State. 

II. METHODS 

Description of the Study Area 

Ilorin located on latitude 8º30’ and 8º50’N and longitude 

4º20’ and 4º35’E of the equator. 

Asa-dam industrial area which is the main focus of the study 

is an area within the Ilorin metropolises under Ilorin West 

Local government area. The Asa-dam industrial area is 

consisting mainly of industries and some residential 

communities at close proximity. 
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Source: developed by author (field work) 2019 

Figure1: Map of Kwara State and Ilorin west LGA showing the sampling 

points.  

III. SAMPLING PROCEDURES, COLLECTION, 

PREPARATION AND ANALYSIS. 

Ambient air monitoring of pollutants in the study area was 

conducted for five weeks. The field survey was carried out to 

assess the concentration levels of Particulate matter (2.5, 10), 

Carbon monoxide (CO), in the study area. Real time in-situ 

measurement of air pollutants was carried out. 

Sample collections were limited to air quality. Factorial/ 

Purposive sampling techniques also known as (judgment, 

selective or subjective sampling techniques) was adopted for 

this study.  

Air quality sampling points were randomly selected within the 

vicinity of the study area, but at different distances from each 

other. Also, the samples were collected at different locations. 

The monitoring exercises were taken during the daytime, 

between the hours of 6 am and 6 pm. Night samples were not 

collected. 

Smart AS8900 Multi-Gas Monitor was used in measuring 

carbon monoxide (CO), BR-SMART-126 Portable 4-in-1 Air 

Quality Monitor was used to detect PM2.5, PM10, Garmin 

Dakota 20 GPS was used to collect Coordinates of sampling 

points. 

IV. RESULT 

Table 1; Descriptive Statistics summary 

 N 
Min
imu

m 

Maxim

um 
Mean 

Std. 
Deviati

on 

Varian

ce 

WHO 
Guideli

nes 

CO 

(ppm) 
60 

0.00

00 
1.0667 

0.120

56 
0.2206 0.049 50 

PM2.5 

(ug/m3) 
60 

38.1

333 
63.9000 

46.32

17 
5.8888 34.678 25 

PM10 

(ug/m3) 
60 

46.4

667 
75.2000 

56.15

44 
6.4919 42.145 50 

Valid N 

(listwise) 
60       

 

The mean concentration of Carbon dioxide (CO) were 

0.12ppm This value is far lower than WHO permissible limits 

of 50ppm and therefore may pose no immediate hazard to the 

expose population. 

Mean concentration of PM2.5 measured is 46.32 is higher 

compared to the permissible standard given by WHO 

(25ppm). Also the concentration of PM10 of 56.15 is higher 

than WHO standard of 50ppm. Theses has adverse health 

effect. 

 

Table 2: Air quality index (AQI) for the study area according to USEPA 

PARTICULATES MEAN AQI AQI CATEGORY SENSITIVE GROUP HEALTH EFFECT 

Pm 2.5 46.322 128 
Unhealthy for 

sensitive groups 

People with respiratory or 

health diseases, the elderly 

and children are the groups 
most risk. 

Increasing likelihood of respiratory symptoms in 

sensitive individuals, aggravation of heart and lung 

disease  and premature mortality in persons with 
cardiopulmonary diseases and the elderly 

Pm 10 56.154 51 Moderate 

People with respiratory 

disease are the groups most 

risked 

Unusually sensitive people should consider 
reducing prolonged or heavy exertion 

Co 0.121 1 Good People with heart diseases None 
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AQI rating by USEPA 

Good (0 -50)  

Moderate (51 -100)  

Unhealthy for sensitive group (101 –150) 

Unhealthy (150 –200)  

Very Unhealthy (201-300)  

Hazardous (301-500)       

The combined Air Quality index for Asa-Dam industrial area 

according to the USEPA scale used show that PM2.5 with AQI 

of 128 is unhealthy especially for sensitive group of people 

and pose a health risk 

PM10 with AQI 51 shows its moderate, although people with 

respiratory diseases are at most risk in this group. Unusually 

sensitive people should consider reducing prolonged or heavy 

exertion. 

For carbon monoxide (CO), the AQI (1) is good and does not 

pose any treat to health. 

V. DISCUSSION 

The result shows in Table 1 the mean concentration of PM2.5 

(46.3217), PM10 (56.1544) were found to be higher than the 

standards given by WHO of 25ppm and 50ppm respectively. 

Sources of particulate matter can be manmade or natural. 

Some particulates occur naturally, originating from volcanoes, 

dust storms, forest and grassland fires, living vegetation and 

sea spray. Human activities, such as the burning of fossil fuels 

in vehicles, power plants and various industrial processes also 

generate significant amounts of aerosols. Averaged over the 

globe, anthropogenic aerosols those made by human activities 

currently account for about 10% of the total amount of 

aerosols in our atmosphere. Increased levels of fine particles 

in the air are linked to health hazards such as heart disease 

(Molles, 2005) altered lung function and lung cancer. 

Persistent free radicals connected to airborne fine particles 

could cause cardiopulmonary disease (Bronwen, 1999). 

High level of particulates in the area can be associated with to 

the industrial activities going on in the area. 

In Table 2, the combined Air Quality index for Asa-Dam 

industrial area according to the USEPA scale used show that 

PM2.5 with Air Quality Index of 128 is unhealthy especially 

for sensitive group of people and can predispose them to 

Increasing likelihood of respiratory symptoms in sensitive 

individuals, aggravation of heart and lung disease and 

premature mortality in persons with cardiopulmonary diseases 

and the elderly. This high level can be as a result of Human 

activities, such as the burning of fossil fuels in vehicles, 

power plants and various industrial processes also generate 

significant amounts of aerosols. Therefore, those in this 

group; people with respiratory or heart diseases, the elderly 

and children should avoid/limit staying for a long time 

outdoors. 

PM10 with AQI 51 shows its moderate, although people with 

respiratory diseases are at most risk in this group. Unusually 

sensitive people should consider reducing prolonged or heavy 

exertion. 

For carbon monoxide (CO), the AQI (1) is good and does not 

pose any treat to health. 

VI. CONCLUSTION 

From the results it can be concluded that the air quality of 

Asa-Dam industrial area is slightly polluted. Efforts must be 

made to reduce the air pollution. Reducing air pollution saves 

and improves the quality of lives. It can help to reduce the 

incidence of acute and chronic respiratory infections such as 

pneumonia and asthma among children. Reducing air 

pollution would reduce complications during pregnancy and 

childbirth for the resident of the communities. 

Comprehensive air quality monitoring and adequate measures 

should be implemented; Regular environmental 

audit/inspection by regualtors is adviced. 

WHAT THIS STUDY ADDS 

Kwara State Ministry of Environment’s Report of 2010 

acknowledges this lack of air pollution data for Ilorin and its 

environs. These study has made attempt to provide novel Air 

quality/air pollution assessment data on carbon mono-oxide 

and particulates at levels 2.5 and 10. 

DISCLOSURE STATEMENT 

No potential conflict of interest was reported by the authors. 

FUNDING 

This work was funded by the researcher. 

REFERENCE 

[1] Arslan, S., A. Aybeka and H.C. Ekerbdcer, 2010. Measurement of 

personal PM10, PM2.5 and PM1 exposures in tractor and combine 
operations and evaluation of health disturbances of operators. J. 

Agric. Sci., 16: 104-115. 

[2] Assamoi, E.-M., Liousse, C., 2010. A new inventory for two-
wheel vehicle emissions in West Africa for 2002. Atmos. Environ. 

44, 3985e3996. http://dx.doi.org/ 10.1016/j.atmosenv.2010.06.048. 
[3] EPA. The Particle Pollution Report: Current Understanding of Air 

Quality and Emissions through 2003 (Internet). Research Triangle 

Park: U.S. Environmental Protection Agency, Office of Air 
Quality Planning and Standards, Emissions, Monitoring, and 

Analysis Division; 2004 [cited December 2004];1–32. 

[4] Gull N., Y. Nawaz, M. Ali, N. Hussain, R. Nawaz and S.K. 
Mushtaq (2013). Industrial Air Pollution and Its Effects on 

Human’s Respiratory System (A Sociological Study of Bhoun 

Shugar Mill District Jhang, Pakistan). Academic Journal of 
Interdisciplinary Studies,  

[5] Hopkins, J.R., Evans, M.J., Lee, J.D., Lewis, A.C., Marsham, J.H., 

McQuaid, J.B., Parker, D.J., Stewart, D.J., Reeves, C.E., Purvis, 
R.M., 2009. Direct estimates of emissions from the megacity of 

Lagos. Atmos. Chem. Phys. 9, 8471e8477. http:// 

dx.doi.org/10.5194/acp-9-8471-2009. 

http://dx.doi.org/


International Journal of Research and Scientific Innovation (IJRSI) | Volume VII, Issue X, October 2020 | ISSN 2321–2705 

 

www.rsisinternational.org Page 26 
 

[6] Komolafe, A.A., Adegboyega, S.A., Anifowose, A.Y.B., Akinluyi, 

F.O., and Awoniran, D.R. (2014). Air Pollution and Climate 

Change in Lagos, Nigeria: Needs for Proactive Approaches to 
Risk Management and Adaptation. American Journal of 

Environmental Sciences, 10 (4): 412-423. 

[7] Magnowski, D., 7 April 2014. Nigerian Economy Overtakes South 
Africa's on Rebased GDP. Bloomberg. 

http://www.bloomberg.com/news/2014-04-06/ nigerian-economy-

overtakes-south-africa-s-on-rebased-gdp.html (accessed 
07.04.14.). 

[8] Organisation for Economic Co-operation and Development, 

(2016) ‘Air Pollution to Cause 6–9 Million Premature Deaths and 
Cost 1% GDP by 2060’, OECD, accessed 12 July 2019. 

[9] Osuji, L.C., Ogali, R.E., Usen, M.U., 2009. Effect of petroleum 

condensate/gasoline mixture on automotive engines. Helv. Chim. 
Acta 92, 328e334. 

[10] Othman, O.C. (2010). Roadside levels of ambient air pollutants: 

SO2, NO2, NO, CO, & SPM in Dares salaam city, Tanzania J Nat. 
Appl. Sci. (TaJoNas). 1(2): 203 – 210.  

[11] Oyekanmi A, Obidairo K, Ekop G, Medupin C. EMS 311: Air and 

noise pollution, school of science and technology, National Open 

University [Internet]. 2010 [cited 2017 Nov 15] Available from: 

http://nouedu.net/sites/default/files/2017-03/ESM% 20311.pdf 
Pharmacol. 4, 199. 

[12] Pope CA 3rd. Epidemiology of fine particulate air pollution and 

human health: biologic mechanisms and who’s at risk? Environ 
Health Perspect 2000;108(Suppl 4):713–23. 

[13] Prüss-Üstun A, Wolf J, Corvalán C, Bos R, Neira M (2016). 

Preventing disease through healthy environments. A global 

assessment of the burden of disease from environmental risks. 
Geneva: World Health Organization.Pulm. Med. 9, 144. 

[14] Rückerl R, Schneider A, Breitner S, Cyrys J, Peters A (2011). 

Health effects of particulate air pollution: a review of 
epidemiological evidence. Inhal Toxicol 2011; 23: 555-92.  

[15] Rückerl R, Schneider A, Breitner S, Cyrys J, Peters A (2011). 

Health effects of particulate air pollution: a review of 
epidemiological evidence. Inhal Toxicol 2011; 23: 555-92.  

[16] Stieb DM, Smith-Doiron M, Brook JR, et al. Air pollution and 

disability days in Toronto: results from the national population 
health survey. Environ Res 2002;89:210–9. 

[17] Tawari, C.C. and Abowel, J.F.N. (2012). Air pollution in the Niger 

Delta Area of Nigeria, International Journal of Fisheries and 
Aquatic Science 1(2): 94 – 117.  

[18] Turk YA, Kavraz M. Air pollutants and its effects on human 

health: the case of the city of Trabzon. In: Moldoveanu A. editor. 
Advanced Topics in Environmental Health and Air Pollution Case 

Studies. Croatia: In Tech Europe; 2011. p. 251- 68. 

[19] UN (United Nations) Economic and Social Affairs, 2013. World 

Population Prospects: the 2012 Revision. New York. 

http://esa.un.org/unpd/wpp/ (accessed 13.07.13.). 
[20] UNEP to help Africa towards a free economy: Official 

http://xinhuanet.com Accessed January 14, 2020. 

[21] WHO (2006). Particulate matter, ozone, nitrogen dioxide and 
sulfur dioxide. Air Quality Guidelines Global Update 2005.  

 

http://www.bloomberg.com/news/2014-04-06/

