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ABSTRACT

Air pollution generated through combustion of fbfiséls presents difficult environmental challerigesocieties as
it could degrade the environment, affect human theaihd quality of life. Vehicular emissions are oraj
contributors to air pollution in urban areas as theontain harmful gases.The levels of carbon maleokias been
investigated in two locations of Enugu metropoligli traffic 'old park’ and low traffic ‘caritas uersity’), in
order to determine its pollution status with regartb air. EL-USB-CO analyser used for the analysdicated
variations in the levels of CO for the period afdst. The results obtained revealed that the comaganhs of CO in
high traffic (HT) area is higher than that of lowaffic (LT) and is unacceptable compared with thed&ral
Environmental Protection agency (FEPA) Nigeria lggit. The dispersion pattern of the pollutant skeathat the
extent of spreading depends on the traffic popouhatif the area. This strongly suggests that vehicamission
contributes to the levels of carbon monoxide ingheironment.
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INTRODUCTION

Pollution is the introduction of substances or ggéento the air, water or soil environment direatlyindirectly by
man thereby having deleterious effects to such xane that it will endanger human health, amenitieseco
resources [1]. Air pollution is the contaminatiohair by the discharge of harmful substances wtiah cause
health problems including burning of eyes and ndsaby irritated throat and breathing problems [2]has been
reported that some chemicals found in polluteccairld cause cancer, birth defects, brain and néaveage, long
term injury to the lungs and breathing passageseimain circumstances. The concentrations of sinemecals
beyond a limit, and exposure over a certain pesr extremely dangerous and can cause severe iojueyen
death. The climate change results from the altrain the balance between incoming and outgoingatiad

elements in the atmosphere over a considerabledefitime. This change is a result of changesénquality of air
over a period [3].

Anthropogenic sources of air pollution include prots of combustion such as nitrogen oxides (NO=&jban
oxides (COXx), sulphur oxides (SOx). Indeed motdricles produce more air pollution than any othagk human
activity [4]. Nearly about 50% of global CO emigssofrom fossil fuel combustion come from gasolime aiesel
powered engines. In the city centres especialliighly congested streets, traffic can be respoadinl as much as
90-95% of the ambient CO levels, thereby posinggaificant threat to human health and natural reses [5].
Savile (1993) [6] reported that as from 2007 md@nthalf of the world’s population are projectedive in urban
areas, and almost all the world’s total populatioowth will be in urban areas of developing cowegry 2030. The
rapid growth of a city has a profound impact on #ie quality situation, which arises as a resultirafreased
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vehicular emissions. This is especially true in deseloping world, mainly due to high proportiona#l, poorly
maintained vehicles and poor fuel quality [7,8]

CO is a colourless and odourless gas which wheraset into the atmosphere plays an important notgabal,
regional and urban atmospheric chemistry by affigcthe concentration of hydroxyl radical (OH) ahé tycle of
tropospheric ozone @[9]. CO is considered an indirect green gas dutstclose coupling to atmospheric methane
(CHy), a strong green house gas [10, 11]. CO is oftend to be a toxic air pollutant in urban air anddor air [12,
13].

Most studies on air pollution and exposure to alfytants have been conducted in developed cousntti¢, 15, 16,
17]. There is limited information on exposure tollution in developing countries [7, 18, 19].

The population and residents of Enugu city, theneotic and administrative capital of Enugu city lacreased
rapidly in the last decade (more than 3million desits), and in the absence of a reliable publitsfyart system, air
pollution has worsened because of an increased ewoflold second-hand cars, taximotorbikes (pohulealled
okada), substandard gasoline and other productsriegpinto the country. There is presently no adéd data on
emission and impact of air pollution in Enugu stétet it is anticipated that air pollution will beme a major health
problem if adequate mitigation measures are n@rtakhis study presents the levels of CO in higffitr (HT) and
low traffic (LT) areas of Enugu metropolis.

Thestudy area

Enugu (726 E, 6©219N) was the administrative capital of the defunciteen Nigeria until the late 1970’s when it
was decentralized. It is economically vibrant ahd most industrialized state in the south eastageré with
official population of about 3million. The study fiescused on a high traffic area (HT) popularly kmoas old park
and a low traffic area (LT) caritas university. TH& axis accommodates the largest market in Entae §Ogbete
main market) and a host of motor parks. These npadts and the market contribute to the traffidlbatcks in the
area. Usually CO is associated with vehicle extsaasd engines [12, 13]. Caritas university is cébdut 3KM
away from Enugu urban area.

MATERIALSAND METHODS

In this research, a high traffic (HT) and a lowffica(LT) area were identified for sampling. EI-USBO data
logger, a carbon monoxide data logger was usedlinstudy.This data logger measures and stores 32,600
Carbon Monoxide (CO) readings over a 0 to 1000 ppeasurement range and -10 to +40°C (14 to +104°F)
operating temperature range. The logger was setdord data at five minutes interval and was plaaeéach
sampling location at a height of 3m above the gdoubhe sampling was conducted for six days (Montiay
Saturday),the data were later transferred to eopatcomputer (PC's) by plugging the module ofltlgger straight
into the PC's USB port and running the purposegtesi software under Windows operating system.

RESULTSAND DISCUSSION

Mans activities have reached a level at which #ieinal system are disturbed i.e. the atmosphend, kea as well
as plants and human beings. This has contributatttease in traces of CO in the last century. This a result of
continued industrial growth and development of arlmmeas. It has become necessary to seriously deonsi
environmental management as a project of high itapoe if improved quality of life is to be guaraede The
hourly mean concentrations of carbon monoxide mtesein figure 1-6 indicated variations between plegiods
studied. Figure 1-6 showed the levels of CO atgh ltraffic (HT) and a low traffic (LT) in Enugu mepoalis.
Generally there was a high CO level in HT than hTall the periods of study. HT and LT presented higghest
hourly mean CO level of 35.1ppm at 16:00hrs of 248d 1.1ppm at 15:00hrs of 16/05 respectivelyti@nwhole,
an average of 11.99ppm and 0.30ppm were recorded aind LT areas respectively. An increase in cotregion
was noticed between 12:00-14:00 in HT,this maytirébated to incomplete combustion of gases andh kegel of
traffic jam observed in the area as a result ofroencial activities going on in the area [21].
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The FEPA (Federal Environmental Protection Ageradigwed daily average limit for CO is presently pép[24].
The levels of CO obtained in HT ranged from 8.6:3pm and are slightly higher than the nationaldads. These
observed levels of CO may be as a result of he@ffict around the location, since vehicular emissi@are major
sources of CO levels in the atmosphere. The resiiltsis study are in line with the findings of [22hat traffic
pollutants like CO are higher in concentrationaed sides or high traffic areas. [22] also repotted young men
and middle aged men serving as motorway tollgatiendants in Italy, subjected to exposure to trafillution
have their fertility impaired. The levels of COtinis study is above the safe limit and brings tadrthat road side
vendors are under severe threats of health hazasstsciated with CO exposure. Greiner and Charl@39(1[23]
also reported that CO is a slow poison that killsrducing the oxygen supply in the blood.LT wharle remote
from vehicular traffic gave very low concentratioolsCO. Temporal variations were observed in al sampling
areas, this may be attributed to high and low itrgéfim.

CONCLUSION

The results from this study showed that concetnatof CO are higher in high traffic area thanltwve traffic area.
High traffic area showed concentrations higher tti@nregulatory standards, this calls for urgerdngor policy
readjustments, continuous monitoring and contras@irce point emission as well as legislative am@reement
supports from stakeholders and government agergidsproper awareness for the citizenry for heathalds
associated with air pollution.

REFERENCES

[1] Kummer, P.K. 2004).Concepts. University of south wale.

[3]Bond, R.G. 1972). New York: New York Press

[4] WRI. 1992. Oxford University Press, New York, NY, USA.

[5] Savile, S.B. 1993).Indust.Envt 16(1-2): 207-302.

[6] UNPD (2005).The2005 Revision.

[7] Baumbach G, Vogt U, Hein KRG, Oluwole AF, Ogotes OJ, Olaniyi HB, 1995) Sci Total EnvironVol.169:
25— 31.

[8] Gwilliam, K. (2003). Transport Review®3, 197-216.

[9]Seinfeld, J.H. and Pandis, S.N997).Wiley interscience, New York.

[10] IPCC (@1990). Cambridge univ. press, Cambridge.

[11] Khalil, M.A.K. and Rasmussen, R.AL985). Atmos.Enviroa9: 397-407.

[12] Hubbard, A.J.1995). Combustion Sci. Techn@D8, 297-309.

[13] Klouda, G.A. and Conolly, M.V.1095). Atmos.Enviror29: 3309-3318.

[14] Sisvi, A. and Fuga$, M1087). Environ. Monit.and Assessméht91--99.

[15] Cernuschi, S.; Giugliano, M; Lonati, G; MaraolF. (1998). The Science of the Total Environm@20.147-
156.

[16] Duci, A., Chaloulakou, A., &Spyrellis, N2003). Science of the Total EnvironmeB809, 47-58.

[17] Chiara, M.; Fuselli, S.; Miguelb, J.; SoggM,; and Valerob, S.1095). The Science of the Total Environment
171: 151-154.

[18] Fanou, L. A., Mobio, T. A., Creppy, E. E., Feawyi, B., Fustoni, S., Mgller, P2@g05).The Science of the Total
Environment 358, 85—-96.

[19] Lindén, J; Thorsson, S. and IngegardElias&a(2007).Water Air Soil PollutionVol. 188:345-353.

[20] Ajayi, A.B. and Dosunmu, 0.02002). EPCOWM,2002) Tunis, Tunisia.Januarni.:521-532.

[21] Abdulkareem, A.S. and Kovo, A.2006).AUJ. T.9(3): 172-174.

[22] De Rosa, M.Z003).J. Human Reprod8:1055.

[23] Greiner, T.H. and Charles, V.$999). CRC Press LLC: Boca Raton Floridal3-542.

[24] Federal Environmental Protection Agend®91). ‘Guidelines and standards for environmental gotibn
control in Nigeria.

192
Scholars Research Library



