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Abstract

Background: The control of environmental noise pollution has been hampered by lack of
sufficient knowledge of its effect on human. Noise pollution is associated with several health
conditions and affects both health and behavior. This study evaluated the noise pollution level
in selected market and motor parks in local government areas in Delta State.

Methods: The physical parameters were measured using a digital sound level meter and a mobile-
based global positioning system (GPS), in September 2021. To determine noise pollution all over
the city, the noise measurements were collected in the morning and evening. The selected
areas of the study were market places, road junctions/busy roads and passenger loading parks.
The noise pollution levels were measured in Ogwashi-Uku Market, Ogwashi-Uku Motor Park,
Nwasi Motor Park, Ibusa Market, Central Motor Park Asaba, Delta Line Park Asaba, Onitsha Park
and Oko Market Asaba.

Results: The results showed that the average pollution level in the morning hours were 89.33,
90.1, 90.3, 91.72, 86.59, 90.11, 92.15 and 90.3 dB in Ogwashi-Uku Market, Ogwashi-Uku
Motor Park, Nwasi Motor Park, Ibusa Market, Central Motor Park Asaba, Delta Line Park Asaba,
Onitsha Park and Oko market Asaba, respectively. In the evening, the corresponding measured
values were 83.65, 74.90, 90.04, 90.90, 85.07, 83.44 and 91.79 dB respectively. These values
were higher than the Federal Environmental Protection Agency (FEPA) and World Health
Organization (WHO) standard limits for outdoor environment.

Conclusion: The people who are working and living in the areas under study may be at risk of
noise related health hazard due to continuous daily exposure.
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Introduction

Several countries lack regulations or legislation pertaining
to noise pollution, often due to a lack of political will or an
insufficient understanding of its detrimental effects on the
environment and ecosystems. One of the environmental
pollution that occurs all over the world is noise pollution.
Urbanization and industrialization have led to an elevated
level of noise, now acknowledged as an emerging form of
environmental pollution. As a byproduct of urbanization
and industrialization, noise constitutes an unwelcome
sound.! One of the most prevalent forms of environmental
pollution is noise, which is highly linked to anthropogenic
(man-made) activities like commercial, industrial,

institutional, and recreational ones. Noise pollution
is an environmental problem that endangers both the
environment and public health. It has a negative effect
on a person’s physical, social, and psychological health

which can cause temporal or permanent hearing loss. It
has been demonstrated that noise pollution exacerbates
chronic conditions such as hypertension and other
cardiopulmonary diseases.” The adverse impact of noise
pollution on human health should not be underestimated.
It is dependent on duration, distance from the source,
and level of the noise. Health effects of noise pollution
encompass hearing loss, cardiovascular illnesses, mental
health decline, communication problems, sleep disorders,
diminished academic and professional performance,
among others.?

Alarmingly, public complaints regarding excessive noise
are increasingly prevalent, particularly in parking lots and
markets. Markets serve as assemblies where buyers and
sellers convene to engage in commercial, economic, and
social transactions, contributing to the formation and
sustenance of communities. Their collective activities
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generate noise pollution as they gather. The presence of
numerous suppliers and consumers in the public market
areas has resulted in a significant environmental noise
issue. Several vendors employ loud shouting or amplified
speakers to promote their goods, contributing to elevated
noise levels. Moreover, certain sellers operate grinding
machines using small power generator sets, thereby posing
significant noise hazards.! The market is crisscrossed by
pathways, with heavy vehicular traffic, including trucks,
lorries, cars, tricycles, and motorcycles transporting both
people and goods within the market premises. This is
another source of noise in the entire market area because
there is heavy human activity on both sides of the road,
which causes environmental pollution.*

People who are living nearby parks are directly or
indirectly subjected to noise pollution from automobiles’
horns, running engines, generators, broken exhaust pipes,
and loud speakers used to recruit commuters.* According
to the World Health Organization (WHO), 328 million
adults and 32 million children worldwide (more than 5% of
the world’s population) experienced hearing loss. Exposure
to loud noise has been cited as one of the disability causes.’
After air and water pollution, noise pollution is regarded as
the third of the most dangerous sort of pollution.® It is one
of the physical and environmental variables influencing
human health in the modern world. It is also a pollutant
that is growing as a result of the globe’s extremely high
population, transportation, traffic, and advancements in
commercial, industrial, and social activities.” In rapidly
expanding cities such as those in the south- eastern Nigeria,
it has been recognized that noise pollution caused by road
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traffic noise is severe in this area because of poor planning
of the cities and insufficient control of noise level.%’
Research conducted on environmental noise pollution in
Ilorin metropolis, Nigeria, unveiled a notable observation:
the noise map created depicted elevated noise exposure
concentrated at the heart of the metropolis. This area is
characterized by intense commercial activities, high traffic
volume, and densely packed buildings, housing a large
population.'® observed that the level of noise produced in
cities and urban areas are taken for granted especially in
Nigeria. Noise pollution affects both health and behavior.
Unwanted sound (noise) can damage physiological health.
However, it specks a concern to evaluate noise pollution
levels in selected markets places and motor parks in Delta
State. The outcomes of this research hold significant
relevance for various stakeholders including transporters,
marketers, customers, organizations, communities, and
the state as a whole. This study delves into the impact
of noise pollution, advocating for a proactive approach
towards effective noise control. By doing so, it aims to
substantially minimize health concerns such as hearing
impairment, cardiovascular disorders, hypertension, sleep
disturbances, and other detrimental effects. Furthermore,
this investigation will empower residents to adopt
healthier habits, potentially contributing to an increased
life expectancy.

Materials and Methods

This research evaluated noise pollution levels in selected
markets and motor parks in Oshimili South and Aniocha
South local government area of Delta State. Figure 1 shows
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Figure 1. Map of the study area showing the sample locations
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the sample location where measurement was taken.

The equipment used in this study was a digital sound
level meter (model IEC 651 TYPE II BK with precision
of 732) and global positioning system (GPS) map reader.
The meter and the GPS are shown in Figures 2 and 3,
respectively.

Digital Sound Level Meter

The digital sound level meter (Type I BK with precision of
732 and model IEC 651 ANSI 51.4 TES-1350A) consisting
of a microphone, electronic circuit and a display screen
was used to measure the noise. The microphone serves
to detect subtle changes in air pressure corresponding to
sound, which are then converted into electrical signals.
The device’s electronic circuitry processes and presents
these signals as the measured noise level in decibels. The
digital sound level meter captures instantaneous sound
pressure levels (SPL) when it is positioned in a specific
location. This meter is purposefully designed to fulfill the
sound level requirements of technicians, engineers, health

Figure 3. The geographical positioning system (GPS) used by an Android
phone (GPS Application Interphase)

and quality control personnel in diverse environments,
including schools, offices, and homes. Additionally, it
measures noise levels in places like airports, factories,
and serves the purpose of evaluating the acoustics in
auditoriums, home hi-fi setups, and studios. It has a
frequency range from 30 Hz to 12 kHz which can carry
out measurements in the A and C-weighting system. The
meter is shown in Figure 2. The level ranges in dB are as
follows:
e Low:30-80dB

Medium: 50-100 dB

High: 80-130 dB

Frequency weighting: A and C

Time weighting: slow and fast

Maximum hold: hold noise reading with delay of

three minutes.

Auxiliary outputs: AC/DC output

Microphone: electrical condenser microphone.

A-Weighting for noise level determination.

C-Weighting for measuring sound level of acoustic

materials
The A-weight network was used in this study because
it is the most suitable approach for measuring the
environmental noise.! The A-weighting selects low
frequency sound energy that correlates with the response
of the human ear.

Noise Measurement Procedure
The sound meter was calibrated by the internal sound
level calibrator as defined by IEC 60942 for checking the
accuracy of the hand-held indicating instruments before
making measurements at each site. All the instruments
are in accord with IEC standards. The location of primary
source of noise was determined before measurements were
taken. The measurements were collected from market
places, road junctions and passenger loading parks. It
was a standard walk-through survey employing the sound
level meter held comfortably away from the body at an
approximate height of 1.2 m above the ground level. The
device was positioned at a distance of 2 to 3 m from noise
sources, in accordance with the methodology outlined in
prior studies,'! with the microphone oriented horizontally
toward the surrounding noise sources. The minimum and
maximum values of the sound meters and their average
were also recorded. The microphone was appropriately
positioned at a height of 1.2 m above the ground, which
is the distance between a human being’s ear and the
ground.”” The measurements were taken between the
hours of 9 AM to 6 PM under comfort climatic conditions.
All measurements were made in decibels (dB) (A), and
the GPS location for each place was noted. The ambient
sound level in various Delta State market places and parks
was measured and compared with standards.

The noise pollution level was obtained using Equation 1°:

L,=Leq+ko (1)
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Where the LNP, k, Leq and o are noise pollution Level,
constant value of 2.565, equivalent energy level and
standard deviation of the acquire Leq values, respectively.
The o value is estimated using Equation 2:

\/Z(Leqi—Leq(a))z
0= 2)
N-1
In which the Leqi, Leqa and N are single equivalent
energy level, average equivalent energy level and number

of measurements or points, respectively.

Equivalent Energy Level (Leq)

This is the standard measure of sound level over a
specified period. It is written as Leq which indicates the
constant level in decibels that produces the same amount
of sound energy as a series of events having fluctuating
sound levels. The linearity of Leq tends to increase as noise
events become more closely spaced throughout the entire
measurement period. It is written as Equation 3:

XLeqi 3)

Leq(a)=
Sound Pressure Level

Sound pressure level (SPL) is mostly used for measuring
the magnitude of sound. SPL has an SI unit is Pascal
(Pa). Sound pressure in the air is measured using the
microphone while it is measured using the hydrophone in
water. SPL can be considered as a relative quantity because
it is the ratio of actual sound pressure to a fixed reference
pressure.

The sound pressure level is obtained by Equation 4:

2

dB=20log [gj dB (4)

P
L=10log,,| —
0| p >

0

where L, P, and P, represent SPL, the given sound
pressure and constant value of 2 x 10~ Pa, respectively.

Results and Discussion

This study aimed to estimate the average noise levels
generated by selected markets and motor parks in delta
State, Nigeria to explore whether the noise levels are
within the recommended standards or not. Measurements
were performed twice a day at specific market locations
and junctions, namely during the morning hours of 9-11

Table 1. Noise Level Standard (dB) in Some Countries Compared With WHO
and US, EPA"

Industrial Commercial Residential Silent Zones

Countries

Day Night Day Night Day Night Day Night

Australia 55 55 55 45 45 35 45 35
India 75 70 65 55 55 45 50 40
Japan 60 50 60 50 50 40 45 35
US, EPA 70 60 60 50 55 45 45 35
WHO 65 65 55 55 55 45 45 35

Evaluation of noise levels in market and motor parks in Delta State

AM and the evening hours of 4-6 PM. Table 1 shows the
noise level standard in some countries. The average sound
levels recorded from different markets and motor parks
in Delta State are presented in Tables 2 and 3 respectively.

While the average measured noise level for markets
ranged from 74.04 dB in Ogwashi-Uku market to 76.14 dB
in Oko market in the morning and 69.31 dB in Ogwashi-
Uku Market to 77.20 dB in Ibusa Market in the evening,
the average measured noise level for motor parks ranged
from 73.08 dB in Delta Line Park to 77.56 dB in Central
motor park in the morning and 66.43 dB in Delta Line
Park to 75.81 dB in Onitsha Park in the evening. All
these values exceed the WHO standard limit of 55 dB for
commercial areas.

The estimated SPL for the eight locations ranged from
147.55 dBA in the morning and Central Motor Park
Asaba to 148.02 dBA in Ogwashi-Uku motor park in the
evening. However, for the evening period, the computed
SPL for the eight locations ranged from 146.69 dBA in the
Central Motor Park Asaba to 147.8 dBA in Ogwashi-Uku
Motor Park.

Most of the noises in the motor parks were generated
by traffic and commercial activities in the area. This is
similar to the findings of previous studies’ in which
the predominant source of noise in the environment
was mainly traffic noise. In addition to the traffic and
commercial sources of noise, grinding machines used in
the markets generated a significant amount of noise.

Figures 4 and 5 show that Central Motor Park and Ibusa
Market had the highest noise level in the morning and
evening respectively. Also, they all exceeded the WHO
recommended standard.

It is observed in Figure 6 that noise levels in the markets
were higher in morning compared to the evening periods.
Commercial activities are always at the highest level in the
mornings as the vendors and buyers will sell or buy their
good at these early hours. The increase in commercial
activities at this time results in the highest level of
noise. The noise level in the evening is further reduced
compared to the morning, as many vendors and buyers
have likely left the market and returned home after their
day’s transactions.

Figures 7 and 8 show the counter maps of noise levels in
the study area. The figures help to understand visualization
of the noise distribution in the area. The noise level in
morning and evening have been presented in the Figures.

Due to rapid growth of business in the most of the eight
study areas, it is important to measure the noise pollution
level. Some of the major effects of noise on human health
were reported in this study. The results of noise pollution
level measurements at Ogwashi — Uku Market, Ogwashi
- Uku Motor Park, Nwasi Motor Park, Ibusa Market,
Central Motor Park Asaba, Onitsha Park, and Oko
Market Asaba indicated the values that surpass the World
Health Organization (WHO) standard of 55 dBA for both
daytime and nighttime outdoor environments.'*"'** Those
who are living and working in these environments are
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Table 2. Noise Level (dB) in the Selected Commercial Area (Markets)

Time Noise Level (Leq)
Location (9-11 AM) L SPL
(4-6 PM) Min Max Average o
. AM 68.08 80.0 74.04 5.96 89.33 147.62
Ogwashi - Uku Market PM 63.72 74.9 69.31 5.59 83.65 147.04
Ibusa Market AM 67.98 81.3 74.64 6.66 91.72 147.69
PM 71.86 82.54 77.2 5.34 90.90 147.98
Oko Market AM 70.62 81.66 76.14 5.52 90.30 147.86
PM 67.78 74.86 71.32 3.54 80.40 147.87
SPL, sound pressure level.
Table 3. Noise Level (dB) in the Selected Motor Parks
Time Noise Level (Leq)
Location 9-11 AM) L SPL
(4-6 PM) Min Max Average c
Ogwashi — Uku AM 67.00 79.96 73.48 6.48 90.10 147.55
Motor Park PM 63.24 69.78 66.51 3.27 74.90 146.69
Nwasi Motor Park AM 67.28 80.30 73.79 6.51 90.49 147.59
PM 68.72 80.68 74.7 5.98 90.04 147.70
AM 74.04 81.08 77.56 3.52 86.59 148.02
S e PM 69.78 78.36 74.07 4.29 85.07 147.62
. AM 66.44 79.72 73.08 6.64 90.11 147.50
Delta Line Park Asaba PM 59.8 73.06 66.43 6.63 83.44 146.68
Onitsha Park AM 67.84 81.48 74.66 6.82 92.15 147.69
PM 69.58 82.04 75.81 6.23 91.79 147.82
SPL, sound pressure level.
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at risk of adverse health effects. The SPL, Leq, LNP and
Average Noise Level were all computed in this research.
The data indicates that individuals residing and working
in these eight locations may be at risk of noise-induced
hearing loss (NIHL) due to prolonged exposure to these
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Figure 8. Contour map of Study Area During Evening Hours

elevated levels of noise pollution.

Comparing this study with others, it has been observed
that markets are considered to be noise-intensive
environments.' This research also revealed that the noise
pollution levels at the motor park are lower compared
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with available data from other studies.

The highest noise level was 82 dB, which is lower than
the recorded value of 92 dB by Ibekwe et al.* This is also
lower than the 86 dB recorded in the heavily trafficked
areas of Abraka, Delta State, Nigeria. However, this
remains unsatisfactory, as noise of such magnitude from
these sources could pose significant health hazards of
varying classes and magnitudes, including cardiovascular
disorders. Sorensen et al'’ noted that a 10 dB increase in
chronic exposition of noise in humans increases the risk
of cardiovascular accident and systolic blood pressure by
14% and 0.26 mmHg, respectively.

Conclusion

The evaluation of noise pollution levels in selected
markets, junctions, and motor parks was conducted in the
eight locations namely Ogwashi - Uku Market, Ogwashi
— Uku Motor Park, Nwasi Motor Park, Ibusa Market,
Central Motor Park Asaba, Onitsha Park, and Oko Market
Asaba. The results showed that all the industrial clusters
had noise levels that exceeded the WHO standard, making
them dangerous to the health of individuals residing
around these areas. The noise quality description of these
clusters showed that the noise levels were not healthy for
human. Prolonged exposure to these noises may lead to
hearing impairment which may gradually lead to NIHL
that may be temporary or permanent. There was no
limitation to the study
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