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In this study, pollutants that result from the use of diesel generators for power generation were 
monitored and analyzed. Data on the environmental concentration of these pollutants were collected 
from sample points in Lagos Island Local Government Area. Particularly, samples were collected from 
three locations in the study area; namely, Location A, (Residential), Location B (Industrial Cluster), and 
Location C (Central Business District). For each of these locations, three samples points were 
established and air quality samples collected. Data collected were then analyzed using descriptive 
statistics and Chi- Square and presented as pie chart. Results obtained show significantly high 
concentration of CO, SPM, NO2 and SO2, pollutants at all locations studied in Lagos Island. In particular, 
observed levels of these pollutants were above Federal Environmental Protection Agency (FEPA) and 
Federal ministry of Environment (FME) Standard for ambient air quality, with location B recording the 
highest in SO2 concentration. Improvement in electricity supply and adoption of reliable and efficient 
technologies for emission control were recommended as ways of mitigating the environmental effects 
of these pollutants. 
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INTRODUCTION 
 
Power supply plays a very important role in the socio-
economic and technological development of any nation. 
In Nigeria for example, the demand for electricity far out 
ways its supply (Sambo, 2008). For a population of more 
than 160million people, 2013 average electricity 
generation output was about 3000MW, down from an 
installed capacity of about 5,600MW and a load demand 
of 6,000MW. More so, only nineteen out of the seventy-
nine installed electricity generating units were in 
operation. A Nigerian Government report highlighted 
inadequate infrastructure, inefficient gas supply, poor 
technical management amongst others as the major 
cause of abysmal power supply. Despite the full 
privatization of power generation, transmission and 
distribution in the country, adequate supply remains a 
challenge. Against this backdrop, the quest to obtain 
power from alternative sources has become a daily  
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occurrence in Nigeria with diesel powered generators 
being one of the most favored choice, The wide range 
and indiscriminate use of these generators for both 
domestic and industrial power supply, and the quantum 
of harmful pollutants emitted have posed health hazards 
to the populace in Nigeria and Lagos Island in particular, 
hence this study.  

The epileptic power supply in Nigeria and the increase 
in industrialization in Nigeria’s industrial hub - Lagos have 
led to an increase in the use of diesel generators as 
alternate source for power, resulting in increase in 
emission of pollutants which negatively affect the 
environment and human health. The burning of diesel 
leads to production of pollutants such as Oxides of 
Nitrogen (NOX), Oxides of Sulphur (SOX), Carbon monoxide 
(CO), Ammonia (NH3), Hydrogen Sulphide (H2S) and 
Particulate Matter (P.M). Given the weather condition 
over Lagos which is characteristically humid rainforest of 
the tropical realm, the tendency for inversion to limit 
convection, as well as, dispersion and trap pollution 
plumes  is  high  (Nnaji,   2009).   The   result  is   high  
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Figure 1. Map of Nigeria showing Lagos State. 

 
 
 
concentration of polluted air at low level. This study 
therefore aims at assessing the nature and physico-
chemical characteristics of pollutants from diesel 
generators in Lagos, Island, Nigeria with a view to 
understanding the characteristics and concentration. 
 
 
MATERIALS AND METHODS 
 
The Study Area 
 
This study was carried out in Lagos Island Local 
Government Area of Lagos State, Nigeria (Figures 1 and 
2. Lagos state has a population of 17 million inhabitants 
(Lagos State Government – 2012) and is the commercial 
nerve center of Nigeria. It hosts about 60 per cent of the 
nation’s industries and commercial activities and 
consumes about 45% of the petroleum products in 
Nigeria (NNPCMPI - monthly petroleum information, 
February 2012). It has a population density of about 
4,193 persons per sq. km in the built-up areas of 
Metropolitan Lagos (Lagos Island LGA inclusive) with an 
average density of over 20,000 persons per square km. 

(Lagos State Government. 2009). Lagos Island is the 
principal and central local government area of the 
Metropolitan Lagos. It has an area of 8.7 km and lies 
between Latitudes 6° 22’ North and 6° 42’North and 
Longitude 2° 42’ East and 4° 20’ East. There are two 
major seasons prevalent in this tropical zone, they are 
rainy and dry seasons. Rainy season is witnessed 
between March to October, while dry season occurs 
between November and February even though there is 
currently a variation in the cessation and on-set of there 
seasons due to the on going climate change (Nnaji 
2009). August break, a temporary cessation of rain during 
rainy season is experienced for a period of about two 
weeks within the last week of July and first week of 
September. A period of dry, cold, dusty wind known as 
“Harmattan” occurs from December to January, while the 
month of March records the hottest temperature of about 
35°C and December the driest month. Lagos Island has a 
tropical climate with average temperature of 32°C during 
dry season and 28°C in the rainy season. The wind 
dominant wind system is the North East (NE) Trade wind 
which is predominant during the dry season and South 
West (SW) Trade wind during the rainy season. The  
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Figure 2. Map of Lagos State showing the LGA’s (source: Lagos State Government). 

 
 
 
direction of these wind systems influence the direction in 
which the pollutants are blown.  
 
 
Methodology 
 
The methodology employed includes empirical 
observation, and statistical analysis. This involves sample 
design and data collection, collation and analysis. Air 
monitoring was embarked upon to determine the ambient 
concentration of pollutants in the air around the study 
area. Targeted pollutants include suspended particulate 
matter (SPM), carbon monoxide (CO), sulphur dioxide 
(SO2), and Nitrogen dioxide (NO2.) which are known by-
products of diesel fumes. Data collection involve by situ 
measurement of concentrations of these gases. Passive 
sampling equipment, Crowon Gasman and Haz-Dust - 
10µm particulate monitor, which are intrinsically safe 
personal detectors, uniquely designed to measure each 
of the gases and particulate matter mentioned, were used 
to carry out measurement at three locations within the 
study area, namely, Location A , (Residential), Location B 
(Industrial Cluster), and Location C(Central Business 

District). Three sample points were chosen in each of the 
locations in order to capture concentration of pollutants 
within that /location. Samples were taken at different 
distances at the location. The first sample point was 
established close to a building with a diesel generator, 
the second 10meters away from the building and the third 
20meters from the building. For each sample point, 
sample intensity was at hourly interval (7: 00 am to 7: 00 
pm) and for six days within a two week consecutive 
period. Considerations such as prevalence of diesel 
generators were made in the choice of sampling locations 
and points. Sampling period and time were considered to 
coincide with period of low wind speed, dispersion and 
without rain. The data collected are presented in Table 1.  
 
 
Data analysis 
 
Due to the quantum of data generated, values of 
pollutants were collapsed into temporal averages, 
meaning that for Location A for instance, the average 
temporal values of respective pollutants for each sample 
point were utilized. Inferential statistical tool of chi-square  
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Table 1. Average Ambient Air Concentration of CO, SO2, NO2 and SPM measured at Locations    A, B and 
C compared with FEPA (FMENV) Standard for Air Quantity. 

 

  LOCATION  CO(ppm) SO2 (ppm) NO2(ppm) SPM (mg/m
3
) 

A1 3.20 0.61 0.90 11.93 

A2 4.10 1.23 0.68 11.89 

A3 5.24 2.30 0.51 11.78 

B1 5.46 2.62 1.29 11.82 

B2 5.17 3.57 0.69 11.73 

B3 4.17 3.06 1.42 11.81 

C1 2.63 3.25 1.36 11.78 

C2 5.31 2.30 1.38 11.76 

C3 4.46 3.51 0.96 11.80 

FEPA STANDARD 1.00 0.10 0.06 0.25 
 

Source: Field Survey 2012 
 
 
was used in the analysis of data. Chi-square, a non-
parametric tool was used in testing the hypothesis, 
concerning the difference between a set of observed 
frequencies of a sample and a correspondent set of 
expected or theoretical frequencies. Observed frequency 
in this study are measurements carried out on level of 
concentration of SPM, CO, SO2 and NO2, while the 
expected frequency are the Federal Environmental 
Protection Agency Standards on Ambient Air 
concentration of particular pollutants.  
 
 
RESULT PRESENTATION AND DISCUSSION  
 
Analyzed data yielded results presented in table and pie 
charts and utilized in assessing the quality of air in and 
around Lagos Island. Table 1 shows average ambient air 
concentration of CO, SO2, NO2 and SPM measured at 
locations A, B and C compared with Federal Environ-
mental Protection Agency Standards (FEPA) standard for 
air quality. Table 1 and Figure 3 show concentration 
values of CO at different sampling locations and points; 
At location A Sample point A1 it is 3.20ppm (7.80/0; 
28.3°); A2 is 4.10ppm (10.06%; 36.2°); A3 is 5.24ppm 
(12.86%; 46.3°) etc. exceed the FEPA Standard (i.e. 
1.0ppm; 2.460/0; 8.8°). This result indicates a high rate of 
incomplete combustion of fuels by diesel generator in the 
study area. This is evident by the fact that CO is very 
high which is primarily emanated from combustion 
processes at low temperature because during the days of 
study the weather was humid. 

Likewise, the Figure 4 reveals values of SO2  at 
different sampling locations and points at Location A as 
follows - Al is 0.61ppm (2.71%; 9.7%) etc. exceed the 
FEPA standard (i.e. 0.10ppm; 0.44%; 1.6°). This 
exceedance could be as a result of poor refining of the 
crude oil containing sulfur context, as well as high diesel 
generators which produce high SO2 attach to the 
presence of the suspended particulate matter (SPM).  
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A2 36.2
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C2 46.9
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C3 39.4

10.95%

 
 
Figure 3. Comparison of C0 concentration at different 
location/points with FEPA Standard. 
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Figure 2. Shows Comparison of S02 concentration at different 
location/points with FEPA Standard. 
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Figure 5. Shows Comparison of N02 concentration at different location/points with 
FEPA Standard. 

 
 
 
Average concentration values of NO2 at different 
sampling locations and points of the study area exceed 
the FEPA standard (Figure 5). 

This could be as a result of high usage of diesel 
generators within the study area coupled with poor diesel 
engine function ability. Finally, from Table 1, average 
values of SPM at different sampling locations and points 
exceed the FEPA standard. This is attributed to high use 
of diesel generator due to epileptic power supply and also 
the presence many other diesel generators which 
increase the volume of suspended particulate matter 
within study area.  

In addition to the aforementioned, chi-square statistic 
test reveals significantly high concentration of ambient air 
pollutants studied (i.e. CO, SO2, NO2, and SPM) in Lagos 
Island. The level of average ambient concentration of CO 
is significantly high in the study area above the FEPA 
standard with location B recording the highest average. 
Likewise, the level of average ambient concentration of 
Sulphur dioxide (SO2) is greatly high in the study area 
above the stipulated FEPA standard with location B 
recording the highest average and location A recording 
the lowest average. This could be as a result of poor 
diesel generator engine efficiency. It was also found that 
NO2 gas is significantly high in the study area compared 
to FEPA standard with location B, recording the highest 
average and location A recording the lowest average The 
level of average ambient concentration of SPM in the 
study area is far above the FEPA standard at all the 
locations sampled with location A recorded the highest 
average and location B recorded the lowest . Finally, the 
observed high concentration of the air pollutants studied 
in the study area is a clear indication of frequent emission 
of environmental pollutants from diesel generator in the 
study area. 

Conclusion  
 

The trans-boundary movement of air makes the problem 
of air pollution a worldwide concern as air is the fastest 
means through which air borne hazardous particles or 
diseases can circulate and any increase or decrease in 
concentration of atmospheric constituents may have 
global effect. Lagos Island is polluted as revealed by the 
concentration of sampled pollutants which exceeded 
Nigeria Federal Environmental Protection Agency Air 
Quality Standard. This poses health hazard if left 
unchecked. For instance, the problem of CO is a chronic 
one, that is, constant exposure to CO causes decrease of 
oxygen carrying capacity of the blood; it also causes 
physiological stress and visual problems. Given the poor 
power supply, people are prone to stay out longer in the 
evening to cool off thereby further exposing themselves 
to prolong in-take of polluted air. Likewise, SO2 poses a 
lot of damage on the people that stay there at reasonable 
time. However, its most impact is that, it absorbs in the 
mucus membrane of the upper respiratory tract usually in 
the presence of SPM. Likely symptoms are sneezing,  
coughing and shortness of breath together with long term 
effects e.g. Bronchospasm. Indeed, the Government 
should endeavor that all is done to see that ambient air 
quality in Lagos Island LGA is improved.  

Based on the aforementioned, this research 
recommends that public awareness and public education 
on the environmental effects of pollutants from diesel 
generators while requesting the Nigerian government to 
enact or strengthen existing laws on air pollution. 
Government can encourage research on alternative 
source of power generation e.g. solar energy, natural gas 
etc. giving incentives for users of such alternative 
sources   of   power   generation.  In  all  improved  power  



 
 
 
 
supply by the government can reduce the need for diesel 
generators as alternative source of power supply. 
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