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ABSTRACT
The increase in the vehicle population in Port Harcourt associated
with increase in economic activities has left a scar in ambient air
quality. This study investigated the impact of vehicular traffic in
selected junction of Port Harcourt city. Air quality survey was
conducted using standard analytical protocols Anemometer, and
multi-purpose air quality analyzers. The generated results showed
that PM2.5 and PM 10 at Garrison, Isaac Boro park, Lagos Bus
stop and control were above NAAQS limit of 35.0µg/m3 and
150.0µg/m3 respectively. Total suspended particulate matter
(TSPM) in Garrison, and Lagos Bus stop were 208.0µg/m3, and
398.53µg/m3which were above NAAQS limit of 200.0µg/m3. The
other measured parameter including hydrocarbons, CO, N2O, S2O
were above NAAQS and FMEnv signifying that the ambient air
around study areas were polluted. Results of a 2-way analysis of
variance (ANOVA) indicated that there was no significant
difference at respective sampling locations; but for individual
pollutant characteristics there were significant differences at
p<0.05. Cumulative effects under prolong exposure may result in
various chronic health challenges. The study recommended that
government should establish vehicular integrity and emission
testing centers in Port Harcourt City to reduce air pollution.
Keywords: Ambient, Air Quality, Emission, Chronic, Vehicular,
Pollution
INTRODUCTION
The poor traffic flow and congestions are major problems sighted
in many cities due to obstructions and increase vehicular
population. A study by Kayode (2015), stated that the causes of
congestion on road are frequent break-down of vehicle, road
traffic crashes, low road network capacity, road condition, narrow
lane, and violation of traffic rules.
Most vehicles in Nigeria are driven by fossil fuel which seriously
caused ambient air quality degradation, environmental impact and
public health problems. The increase in vehicles population in the
Port Harcourt city was associated with increase in business and
economic activities.
Some researchers have predicted that air pollution in some cities
in Nigeria would be nine times worse in 2020. The prediction was
based on projected rapid growth in population and the number of
vehicles many cities in Nigeria inclusive of Lagos, Kano and Port
Harcourt) have witness very recently. The implication of this
prediction is that there will more emissions and pollutants in the
atmosphere if not controlled (Karlsson, 2004)
Studies have shown that the effect of polluted air from exhaust
emissions from increased vehicles, poor integrity automobiles and
congestion culminates to public health and climate change (Ojolo,
2007 and Johnson & Hyelda, 2013).Most vehicles today use
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internal combustion engines which burn gasoline or other fossil
fuels during the process of combustion, and subsequently
generate a number of gaseous materials and impurities. These
combustion by-products (such as un-burnt petrol, carbon
monoxide, and hydrocarbon, oxides of nitrogen, lead compounds
and smoke) are emitted into the environment as exhaust gases.
Previous studies have linked traffic-related air pollution to asthma
exacerbation, reduced lung function, respiratory complications
and public health (Barber, 1992; Prather, 1995; Gordian, 2006 &
Janel, 2013).
Experience also had shown that, some of the problems witness in
Port Harcourt could have been better avoided improve road and
cities design. The government should have encourage the spread
and development of mini cities around the metropolitan city of
Port This will help decongest the city and create road facility that
eliminate traffic problems. (Disbro & Frame, 1989).
Traffic problem in Port Harcourt could be solved by adopting
Samson, (2011) and Inemesit, (2015) methods including better
roads network, proper traffic management, public education; and
enforcement of traffic laws. Abam & Unachukwu, (2009) and
Anukam (2015) collaborated these facts.
Lawrence (2015) stated that the methods to quantify and solve
health effects associated with air pollution are available today.
Okere et al (2003) suggested emission testing all vehicles at the
point of renewal and ban on carbureted automobiles as one of the
ways of reduction emissions caused by automobiles.
RESEARCH METHODOLOGY
The Study Area
The study areas include Garrison, Isaac Boro Park junction,
Lagos Bus stop, and Ibadan street junctions. These areas were
selected because they experience daily high traffic density. The
location of study area is within N4048'23.520 and E7000'41.976".
The distances from Garrison to Isaac Boro Park, Lagos Bus stop
and Ibadan Street were 4.9km, 11.6Km, and 12.5Km respectively.
Map of study area is shown in Figure 1.
Field monitoring were carried between 9.0am to 5.0pm at these
different sampling locations in different days. Results of the
monitoring were presented in Figure 2 to 4
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Table 1: Average ambient air quality parameters at Garrison Junction

Note: NA = Not Available
Table 2: Average ambient air quality parameters at Boro Park Junction
Figure 1: Comprehensive Map of Port Harcourt city, showing
major junctions.
(Source: Nairaland, 2017)
Study Instruments
Field instruments used to carry out the air quality measurements
were Madur GA-21Plus/Flue gas analyzer (serial no GA-21Plus
21752013; kestrel Anemometer (serial no-Kestred-4500); New
Smy Z600, GPS (Wind direction) serial no 21600); HAT
PM2.5/PM10/TSP meter (serial no cul-HAT 200) and the Aerotrak
handheld particle counter 9303. The other instruments mobilized
for the measurements include High-volume sampler, Gas
chromatography in combination with flame ionization, Gravimetric,
Colorimetric, Ultraviolet, spectrophotometer, hydrogen sulfide
sensor or H2S sensor, GPA Methods Standard 2285.
The observed field measurements were used evaluate the level of
pollution of air by vehicular emission within study location and
compare with National Ambient Air Quality Standards (NAAQS)
and Federal Ministry of Environment (FMEnv.).
Since the study was to gather basic environmental and public
health consequence of criteria pollutants, the study was delimited
by time. Therefore, eight (8) hourly bases was spent for field
measurement at each selected station for effective cost control
and the study satisfied the scope and objectives of study
considering traffic variation and effect with time.
The air quality instrument known as Aerotrak handheld particle
counter 9303 was used in sample location to analyze air quality.
The read off results were recorded as shown in Table1-4.
Two way ANOVA was used as a statistical tool to compare
significant of result at p<0.05 level of confidence

Note: NA = Not Available
Table 3: Average ambient air quality parameters at Lagos Bus stop Junction

Table 4: Average ambient air quality parameters at (Ibadan Street) Control Junction

RESULTS AND DISCUSSION
Results
The results of field monitoring in study areas were presented in
Tables 1to 4. Variations with time of parameters including SO2,
NO2, CO, H2S, Hydrocarbon; and TSPM, PM10 andPM2.5 at
selected Junctions for study were shown in Figure 2 to 12. The
mean values of temperature, wind speed and relative humidity
were measured during field measurement and shown in Figures
13; while meteorological wind rose of the area was shown in
Figure 14.
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Figure 6: Mean Concentration of CO at sample stations

Figure 2: Mean values of temperature, Wind Speed and Relative
Humidity at monitored Junctions

Figure 7: Mean concentration of H2S at sample stations

Figure 3: Wind Rose showing Wind Directions monitored at the
Junctions

Figure 8: Mean concentrations of Hydrocarbon at sample stations

Figure 4: Mean concentrations of SO2 at sample stations
Figure 9: Mean concentration of TSPM at Sample Stations

Figure 5: Mean concentration of NO2 at sample stations
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Table 8: A 2-way ANOVA without replication for Ibadan Street
pollutants Concentration

ANOVA= Analysis of Variance; SS= Sum of Squares; df= degree
of freedom; MS= Mean Squares

Figure 10: Mean concentration of PM10 at Sample Station

Figure 11: Mean Concentration of PM2.5 at sample stations
Table 5: A 2-way ANOVA without replication for Garrison
pollutants Concentration

ANOVA= Analysis of Variance; SS= Sum of Squares; df= degree
of freedom; MS= Mean Squares
Table 6: A 2-way ANOVA without replication for Boro Park
pollutants Concentration

ANOVA= Analysis of Variance; SS= Sum of Squares; df=
degree of freedom; MS= Mean Squares
Table 7: A 2-way ANOVA without replication for Lagos Bus Stop
pollutants Concentration

ANOVA= Analysis of Variance; SS= Sum of Squares; df= degree
of freedom; MS= Mean Squares

Discussion
The study investigated the impacts of vehicular traffic on public
health at selected junctions in Port Harcourt city, Rivers State.
Figure 4 showed that SO2 at Garrison, Isaac Boro Park, Lagos
Bus stop and Ibadan Street junction (control) were 0.50ppm,
0.63ppm, 0.38ppm and 0.50ppm as against NAAQS limit of 0.10
and FMEnv limit of 0.20 respectively.
Figure 5 showed that N2O at Garrison, Isaac Boro Park, Lagos
Bus stop and control were 0.13ppm, 0.53ppm, 0.25ppm and
0.13ppm respectively as against NAAQS limit of 0.10ppm and
FMEnv limit of 0.10.
Figure 6 indicated that CO at Garrison, Isaac Boro Park, Lagos
Bus stop and control were 3.25ppm, 2.88ppm, 14.25ppm and
0.38ppm respectively as against NAAQS limit of 4.00ppm and
FMEnv limit of 6.00ppm.
Figure 7 showed that H2S, at Garrison, Isaac Boro Park, Lagos
Bus stop and control were 0.13ppm, 0.50ppm, 0.13ppm and
0.13ppm.
Figure 8 indicated that Hydrocarbon at Garrison, Isaac Boro Park,
Lagos Bus stop and control were 312.5ppm, 325ppm, 475ppm
and 87.5ppm.
Figure 9 showed that Total Suspended Particulate Matter (TSPM)
at Garrison, Isaac Boro Park, Lagos Bus stop and control were
208.0µg/m3, 146.03µg/m3, 398.53µg/m3 and control 296.5ug/m3
respectively as against NAAQS limit of 200.0µg/m3.
Figure 10 showed that the mean concentration of PM10 at
Garrison, Boro Park, Lagos Bus stop and control were
203.6µg/m3, 127.5µg/m3, 343.3µg/m3 and 205.1µg/m3
respectively, as against NAAQS permissible limit of
150µg/m3.Boro Park was the only station below the prescribed
limit indicating that other sample stations were contaminated
above NAAQS limit.
Figure 11 showed that PM2.5 at Garrison, Boro Park, Lagos Bus
Stop and sample control station were 101.3µg/m3, 62.1µg/m3,
161.5µg/m3 and 117.8µg/m3 respectively.
This indicated that the measured parameters at these stations
were all above NAAQS permissible limit of 40.0µg/m3. Table 5-8
showed the statistical analyzes of a 2-way at Garrison junction,
Boro Park, Lagos Bus stop and Ibadan. ANOVA determined that
there was no significant difference at the respective sampling
points at Garrison junction but for individual pollutant
characteristics, there was a significant difference using the 0.05
probability level. These statistical analyses indicated that
differences among the pollutant characteristics are statistically
significant. There was also no significant difference at the
respective points at Boro Park junction, while individual pollutant
characteristics recorded significant difference (P<0.05). At Lagos
Bus Stop, there was no significant difference at the various
sampling points. But same significant difference was evaluated for
individual characteristics. The control was not influenced
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significantly at the sampling points, while the individual pollutant
characteristics were influenced and statistically significant.
Extreme concentration thresholds of air pollutants have been
elevated to have broad harmful consequences on human health
(Ambient air quality standards for criteria pollutant established by
USEPA, 1991; Leton, 2007; Allen et al., 2009; Enotoriuwa et al.,
2016). From the results of field survey and data analysis, the
study concluded that congestion and vehicular traffic observed at
Garrison, Isaac Boro Park and Lagos Bus stop junctions were the
major cause of air pollutants in the area. Also, the average
concentration of Sulphur dioxide (SO2), Nitrogen dioxide (NO2),
Carbon monoxide (CO), Hydrocarbon, and Particulate Matters
(such as TSPM, PM10 and PM2.5) were relatively high due to
partially burnt emission from exhaust smoke which may constitute
a health risk (see Table 1- 4).
Overall results of ambient air quality parameters in the study area
were above Federal Ministry of Environment (FMEnv) and
National Ambient Air Quality Standard (NAAQS) indicating that
the public in the study areas were exposed to high concentrations
of air pollutants
Recommendations
The study recommends that government should enact stringent
laws against indiscriminate parking of vehicles along major roads;
establishment of emergence road task force, motor vehicle
integrity check, the production and use of cleaner fuel with low
sulphur. The study also, advises further research to evaluate the
degree of public health impacts by vehicular traffic and emissions
at selected busy road junctions in Port Harcourt city.
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