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Abstract:

The response of various sectors of the Nigerian economy to the epileptic state of
power supply from the Nigerian electricity grid has greatly contributed to the
acquisition and use of mobile power generation equipment as an alternative energy
source. This study examined the acoustic impact of power generation facilities on
residential environments in the greater Abeokuta area. The total noise emitted by
each portable generator was measured at various distances of 1 meter each, starting
at 1 m from the portable generator and up to 5 m from the previous measurement
point. Measurements were taken 15-30 minutes before and after the operation of the
portable power plant and 30-60 minutes during operation. Data was collected using a
tape measure, a digital stopwatch and a GM 1352 sound level meter. The average
results for noise emission during use of the generator were maximum (mean = 83.93
dBA, SD = 1.35) and minimum (mean = 71.72 dBA, SD = 0.85) at a distance of 1 m,
which was much higher than the average environmental noise level before (mean =
47.36, SD = 0.75) and after (mean =47.63, SD = 0, 75) generator operation. Analysis of
noise level intensity for household acoustic comfort using the United States
Department of Housing and Urban Development's recommended categories of typical
noise levels for residential areas revealed that the outdoor noise levels of the assessed
environment before and after use of portable power generation equipment were
within LAeq < 49 dBA and 49 < LAeq < 62 dBA, which represent clearly and normally
acceptable noise level limits for residential areas. However, the noise levels modified
to ranges within of 62 < LAeq < 76 dBA (normal) and LAeq > 76 dBA (clearly)
unacceptable noise level when using portable power generators. This means that
power plants pose a noise nuisance to the outside of the houses in which they are
used to supply electricity, thereby affecting the acoustic comfort of that environment.
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INTRODUCTION
An environment is considered comfortable when there are few or no annoyances or distractions
during work or leisure activities, including environments that may physically or psychologically
impair activity in that environment (Azodo and Adejuyigbe, 2013). According to Olokoaba (2005),
noise is detrimental to both human health and the environment's ability to maintain comfort. Due
to technological development, noise is one of the physical pollution factors that have a negative
impact on human health. Noise is a stressor of such importance that it is an integral part of our
environment, so much so that the term noise pollution refers to the dangers of noise in addition
to the serious consequences of this modern development. (Azodo and Adejuyigbe, 2013).
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According to Katsil (1998), noise pollution increases irritability in men, and the effects are multiple
and interrelated. Noise disturbs people not only at home but also in inner cities, on the street and
at various workplaces (van der Merwe, 2013). Urban centres are characterized by noisy
environments associated with activity, which is why some people prefer to live in remote locations
(Babawuya et al., 2016). Noise pollution in our environment is increasing rapidly and is one of the
greatest threats to the quality of life at all levels (Okoro, 2014; Khaki et al., 2010). According to
FEPA (1995) and WHO (2980), noise is produced when the sound power of a vibrating body
exceeds levels considered safe for the environment. Noise fades away from its source as it spreads
to more distant air particles (van der Merwe, 2013). When classifying noise by type, it falls into
two main categories: industrial noise and residential noise (Jackson, 1990).

Residential noise has been described as noise emanating from any source other than factories
(Muhammad et al., 2008). All citizens and residents are exposed to noise pollution from their
homes as they return home from their daily activities to rest and recharge for the next day's
challenges. The utilization of portable power generation systems demonstrates the importance
of power generation systems in household activities. The role of portable power generation
systems as an alternative source of energy contributes significantly to comfort, mechanization of
household chores, joy and enjoyment of life. Studies have shown that the use of generators
contributes significantly to environmental noise pollution (Igbal and Lodhi, 2014; John and
Dewan, 2015). If left uncontrolled, generator noise becomes a major problem at measured levels
above 100 dBA (Aaberg, 2007).

The importance of residential generators must be within healthy dose exposure rates, regardless
of the noise they generate (Azodo et al., 2018a). A review of the literature shows that quiet is a
fundamental environmental health factor in residential areas, having a positive impact on
residents' standard of living and well-being (Azodo et al., 2018a). Ohwovoriole et al. (2016) added
that environments characterized by objectionable noise interfere with people's vital activities.
The wide range of exterior noise levels demonstrated by Goodfriend (1977), ranging from the
characteristic noise conditions of a busy city center to the quiet of the wilderness, shows that
acoustic comfort is achievable. According to Mohd (2011), noise exposure has a greater impact on
human health than other environmental stimuli.

Different responses from different sectors of the Nigerian economy to the epileptic power supply
situation in the country contributed significantly to the import rate of power plants. The
acquisition and use of power generation facilities as alternative energy sources are increasing year
by year and thus contribute significantly to noise pollution in the environment (Okoro, 2014).
Roughly divided into engines, alternators, fuel systems, exhaust voltage control systems, control
panels, and frames, generators are useful devices made up of many parts.

In engine-driven generators, the heat and pressure produced by the combustion of fuel mixed
with air are converted into mechanical energy by the combustion process and parameters
affecting combustion (Kass, 2008). Engine reciprocation produces noise and vibration (Aaberg,
2007). A rotary generator produces electricity through the mechanical movement of an internal
combustion engine's piston-crank system and the pressure fluctuations caused by the exothermic
reaction of the hot expanding gas (high-temperature, high-pressure oxidized fuel) in the
combustion chamber. Each vibration and movement produce a series of alternating stages of
compression and rarefaction that travel through the air and are perceived by the human ear as
sound. Studies have shown that users of portable power generation systems are more likely to
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install them near their homes, where they are exposed to noise and vibration (CPSC, 2006;
Ashmore and Dimitroulopoulou, 2009). On the other hand, the proximity of power generation
facilities can introduce noise into living spaces and affect the acoustic comfort of surrounding
households (Azodo et al., 2018a).

The intensity of the sound produced by devices depends on the receiver's distance from the
source, the type of environment and the type of noise source (Khaki et al., 2010). The principle of
sound propagation generally consists of three interconnected elements: the source, the
transmission path and the receiver. The transmission path is always via a material medium or
outdoors to the recipient. This can be continuous or intermittent, but it can also be of low or high
frequency, making it undesirable for normal hearing (Chattomba, 2010). Chattomba (2010) stated
that most transient hearing loss occurs within the first two hours after exposure. The effects of
noise on the ears are of three categories: acoustic trauma, permanent and transient hearing loss
(Melamed et al., 2001). Noise exposure can also be a serious source of stress on the auditory and
non-auditory systems, as well as the nervous system of exposed individuals. Emphasis on the
impact of noise levels beyond 70 to 75 decibels as found in the world health organization’s
exposure limit explained that the health challenges beyond these limits causes rise in the blood
pressure, challenges with emotions and behavioural effect. Prolonged exposure to high levels of
noise above 85 dBA can cause hearing loss (Khaki et al., 2010).

Chronic exposure to noise in residential, work, and some recreational settings can result in
numerous health effects (Camp and Davies, 2012). The sound level meter measures the average
reading over a period of time, t, in dB. The running time (t) is displayed at the bottom of the screen
(Adie et al., 2012). When sound is generated by a source, its decibel level drops with respect to
the distance from that source (LSA, 2006). The unresolved scourge in limited access to quality and
quantity electricity in the nation with a significant number of households own and operate
generators due to these shortfalls with it attended it serves as power main source of power supply
triggered this research. Therefore, this study measured and evaluated the acoustic comfort of
residence that uses portable electricity-generating plants according to the United States
Department of Housing and Urban Development (HUD) to analyse the outdoor noise of various
residents.

MATERIALS AND METHOD

This cross-sectional study of noise levels from electricity power generation facilities used by
residents of Abeokuta was selected using a systematic random sampling technique. A total of 150
portable generators were evaluated in the homes visited. Noise emission sampling data collection
was conducted from households where the portable power generation systems were installed on
residents' balconies, including bungalows and multi-storey buildings. The noise emission of each
mobile power generation unit was measured at different distances of 1 m from the previous
measurement point, starting at a distance of 1 m from the power generation unit. The vertical
measurement height considered for sound level measurements was 1.5 m above the floor. The
maximum and minimum distances from measurements were 5 meters and 1 meter, respectively.
Measurements were taken at three different times during the run (30—60 min after the start of the
load run time) and 15-30 min before and after the generator was switched on and off,
respectively. The data collection period is based on the routine use of the informed portable
power generation system between 8:00 p.m. and 11:00 p.m.
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The noise levels emitted by the outdoor portable generators of the various houses surveyed were
measured using a Benetech digital sound level meter model GM 1352 (Shenzhen Jumaoyuan
Science and Technology Co., Ltd., China) (Figure 2). The factory calibrated digital noise level
meter from Benetech is preset to a slow response mode with an accuracy of 1.5 dB and a
measurement resolution of 0.1 dB in the frequency range from 31.5 Hz to 8 kHz and measures
noise levels from 30 to 130 dBA. Benetech digital sound level meters are equipped with a A-
weighting noise level scale as standard adapted for industrial and environmental noise emissions
assessment because it correlates with human auditory perception and response.

A digital stopwatch model PC-396 (Shenzhen Super Deal Co., Ltd., China) (Fig. 3) was used to
measure the time of the measurement intervals. Sound levels were measured and recorded at
five distances (1 - 5 m) from each residential portable generator, with two 2-minute intervals at
each point, yielding 20-minute readings for each point measured distance from the generator.
Sound level measurements include maximum and minimum noise level values in dB. The
measured distance was determined with a retractable tape measure model B30oo-AG (Shangqiu
Dinglian International Trade Co., Ltd.) (Figure 1).

Figure 1: Figure 2: Figure3:
A measuring tape Benetech digital sound level meter A digital stopwatch

The owners of the portable power generation systems used in the research were contacted to
obtain their consent to include these systems in the study sample. Only where permission was
granted was included in this study. The objective of the study was provided for the proposed
households. The noise levels obtained from the evaluated portable power generation systems
were compared to typical noise level scales and US Department of Housing and Urban
Development (HUD) recommended residential noise levels to analyze outdoor noise for various
occupants. The HUD categories of the typical noise levels were LAeq < 49 dBA for clearly
acceptable, 49 < LAeq < 62 dBA for normally acceptable, 62 < LAeq < 76 dBA for normally
unacceptable and LAeq > 76 dBA for clearly unacceptable noise levels (Babawuya et al., 2016).
The analysis was performed using the Statistical Package for Social Science Version 20.0 and the
Microsoft Office Excel version 2010.

RESULTS AND DISCUSSION
Of the 150 households visited with research proposals and permits to assess the noise emission
level of their portable power generation system, only 93 agreed and kept their appointments for
portable power system measurements. This resulted in a response rate of 62%, which was used
as 100% in this study. A sample summary of noise emission levels, statistically analyzed and
recorded for each of the 93 homes, is presented as the mean, standard error of the mean, standard
deviation, minimum, and maximum (Table 1).
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Table 1. Statistical analysis of the portable electricity-generating plant noise emission level
samples obtained at each of the ninety-three residences

Measurement Minimum | Maximum Mean Standard error of | Standard
distance (m) (dBA) (dBA) (dBA) mean (dBA) deviation (dBA)
Noise level before portable electricity-generating plant usage

1 34.10 75.90 47.36 0.75 10.27

2 34.60 75.00 47.72 0.64 8.75

3 34.20 73.80 47.38 0.67 9.15

4 34.10 75.80 46.18 0.69 9.39

5 34.00 80.30 47.35 0.74 10.11
Noise level during portable electricity-generating plant usage

1 40.00 117.90 83.93 1.35 18.42

2 42.00 118.00 81.92 1.29 17.57

3 40.50 118.00 77.25 1.10 14.99

4 41.70 117.60 74.70 0.98 13.40

5 41.90 114.90 71.72 0.85 11.62
Noise level After portable electricity-generating plant usage

1 34.00 80.80 47.63 0.75 10.25

2 34.40 90.60 45.96 0.71 9.74

3 34.00 96.60 46.23 0.71 9.66

4 34.00 97.40 45.96 0.73 9.94

5 34.00 99.60 47.42 0.94 12.85

Outdoor environmental noise level results of the various portable electricity-generating plants
assessed in different households before and after the portable electricity-generating plant usage
time showed that both maximum and minimum noise levels obtained fell within the noise level
ranges of LAeq < 49 dBA for clearly acceptable and 49 < LAeq < 62 dBA for normally acceptable
at the five different distances (1-5 meters) from which the measurements were taken (Tables 2
and 3; 6 and 7). Powering on the portable electricity-generating plant showed that there was a
change in the noise level of the various assessed household during the portable electricity-
generating plant usage time. The measured noise level changes observed showed that most
outdoor environments changed to 62 < LAeq < 76 dBA and LAeq > 76 dBA, which are normally
unacceptable and unacceptable noise level ranges for recommended noise level for residential
areas (Tables 4 and 5). This study showed that in most households the measurement during
portable electricity-generating plant usage is higher than the clearly unacceptable noise obtained
in the residents assessed. The values that were within the noise levels of LAeq > 76 dBA were 64
(68.8%), 49 (52.7%), 33 (35.5%), 26 (28.0%) and 17 (18 .3%) at distances of 1, 2, 3, 4 and 5 meters
were shown to be above the 70-decibel limit for outdoor noise levels set by the World Health
Organization and above the 70-75 dB (A) level accepted by the Environmental Protection Agency
(EPA). Also, when comparing with the allowable noise levels specified in the Environmental
Protection Act, the Residential Area Code, during the day from 6 a.m. to 9 p.m. and at night from
9 p-m. to 6 a.m., the obtained results were 55 and 45 decibels, respectively (Okoro, 2014). The
noise level data values analyzed correspond to a range of apparently acceptable and normally
acceptable noise levels observed only before and after use of portable power generation systems.
This study agrees that noise from power plants increases the average ambient noise level and the
A-weighted noise level of the environment in which the portable power generator operates
(Okoro, 2014). This study also agreed with the study by Babawuya et al. (2016) agree that high
noise levels resulting from the use of portable power generation systems affect the outdoor
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activities. This means that the power plants that provide the electricity are located outside the
house, which leads to noise pollution and acoustic comfort of homes.

Table 2. Maximum noise level of portable electricity-generating plants analysis for
residential areas recommended before usage

Distance of measurement
from the portable electricity-
generating plant (Meters)

Clearly
acceptable N
(%)

Normally
acceptable
(%)

N

Normally
unacceptable N
(%)

Clearly
unacceptable N
(%)

1 36 (38.7%) 43 (46.2%) 14 (15.1%) 0 (0%)
2 35 (37.6%) 46 (49.5%) 12 (12.9%) 0 (0%)
3 36 (38.7%) 43 (46.2%) 14 (15.1%) 0 (0%)
4 38 (40.9%) 42 (45.2%) 13 (14.0%) 0 (0%)
5 33 (35.5%) 47 (50.5%) 13 (14.0) 0 (0%)

Table 3. Minimum noise level of portable electricity-generating plants analysis for
residential areas recommended before usage

Distance of measurement | Clearly Normally Normally Clearly

from the portable electricity- | acceptable N | acceptable N | unacceptable N | unacceptable N
generating plant (Meters) (%) (%) (%) (%)

1 90 (96.8%) 2 (2.2%) 1(1.1%) 0 (0%)

2 92 (98.9%) 1(1.1%) 0 (0%) 0 (0%)

3 90 (96.8%) 3 (3.2%) 0 (0%) 0 (0%)

4 91 (97.8%) 2 (2.2%) 0 (0%) 0 (0%)

5 90 (96.8%) 1(1.1%) 1(1.1%) 1(1.1%)

Table 4. Maximum noise level of portable electricity-generating plants analysis for
residential areas recommended during usage

Distance of measurement | Clearly Normally Normally Clearly

from the portable electricity- | acceptable N | acceptable N | unacceptable N | unacceptable N
generating plant (Meters) (%) (%) (%) (%)

1 6 (6.5%) 0 (0%) 23 (24.7%) 64 (68.8%)

2 1(1.1%) 0 (0%) 43 (46.2%) 49 (52.7%)

3 1(1.1%) 0 (0%) 59 (63.4%) 33 (35.5%)

4 1(1.1%) 0 (0%) 66 (71.0%) 26 (28.0%)

5 1(1.1%) 0 (0%) 75 (80.6%) 17 (18.3%)

Table 5. Minimum noise level of portable electricity-generating plants analysis for
residential areas recommended during usage

Distance of measurement | Clearly Normally Normally Clearly

from the portable electricity- | acceptable N | acceptable N | unacceptable N | unacceptable N
generating plant (Meters) (%) (%) (%) (%)

1 2 (2.2%) 1(1.1%) 48 (51.6%) 42 (45.2%)

2 2 (2.2%) 2 (2.2%) 48 (51.6%) 41 (44.1%)

3 3(3.2%) 0 (0%) 64 (68.8%) 26 (28.0%)

4 2 (2.2%) 1(1.1%) 70 (75.3%) 20 (21.5%)

5 3(3.2%) 2 (2.2%) 84 (90.3%) 4 (4.3%)
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Table 6. Maximum noise level of portable electricity-generating plants analysis for
residential areas recommended after usage

Distance of measurement | Clearly Normally Normally Clearly

from the portable electricity- | acceptable N | acceptable N | unacceptable N | unacceptable N
generating plant (Meters) (%) (%) (%) (%)

1 36 (38.7%) 37 (39.8%) 18 (19.4%) 2 (2.2%)

2 40 (43.0%) 40 (43.0%) 12 (12.9%) 1(1.1%)

3 46 (49.5%) 36 (38.7%) 9 (9.7%) 2 (2.2%)

4 40 (43.0%) 42 (45.2%) 10 (10.8%) 1(1.1%)

5 43 (46.2%) 39 (41.9%) 0 (0%) 11 (11.8%)

Table 7. Minimum noise level of portable electricity-generating plants analysis for
residential areas recommended after usage

Distance of measurement | Clearly Normally Normally Clearly

from the portable electricity- | acceptable N | acceptable N | unacceptable N | unacceptable N
generating plant (Meters) (%) (%) (%) (%)

1 90 (96.8%) 3 (3.2%) 0 (0%) 0 (0%)

2 92 (98.9%) 1(1.1%) 0 (0%) 0 (0%)

3 93 (100.0%) 0 (0%) 0 (0%) 0 (0%)

4 93 (100.0%) 0 (0%) 0 (0%) 0 (0%)

5 93 (100.0%) 0 (0%) 0 (0%) 0 (0%)

CONCLUSION

The results of this study on the acoustic comfort levels of users of power generation system
revealed that the external noise level of the environment studied before and during the operation
of the portable electricity-generating plant was well within the acceptable range (clearly and
normally acceptable noise level limits within LAeq < 49 dBA and 49 <LAeq < 62 dBA, respectively)
for the noise level of the residential area, which then changed to normal (62 < LAeq <76 dBA) and
clearly (LAeq > 76) unacceptable noise level ranges for the operation of power generation system.
Considering that the residential sector encompasses many households is a sector for recreation
or relaxation in the economic system, as people retire to their various homes for relaxation,
refreshment, and preparation for the next day's activities, and in other places a degree of rest and
acoustic comfort to achieve this purpose. For portable power generation systems that employ
efficient sound absorption materials to lower noise emissions to acceptable levels, sound
insulation is necessary. This is because both the acoustic and non-acoustic effects of noise from
these systems on human health must be addressed.

REFERENCES

Aaberg, D. (2007). Generator set noise solutions: Controlling unwanted noise from onsite power systems. Cummins
Power Generation Incorporated.

Adie, D. B., Otun, J. A., Okuofu, C. A., and Nasirud, A. (2012). Assessment of noise generated by operations within
the Gunduwawa quarry in Kano State, Nigeria. Nigerian Journal of Technology (NIJOTECH), 31(3), 314-320.

Akpan, A. O., Onuu, M. U., Menkiti, A. I., and Asoquo, U. E. (2003). Measurements and Analysis of Industrial Noise
and its Impact Workers in Akwa-Ibom State, South-Eastern Nigeria. Nigeria Journal of Physics, 15(2), 41-45.

Alam, J. B., Jobair, J. Rahman, M. M, Dikshit, A. K. and Khan, S. K. (2006). Study on Traffic Noise Level of Sylhet by

Multiple Regression Analysis Associated with Health Hazards, Iran. Journal of Environment Health, Science and
Engineering, 3(2), 712-78.

43



Azodo et al., 2023

Amine, J. D., Azodo, A. P., and Owhor, S. C. (2023). Vibro-acoustic assessment of grain grinding machine for health
risk factors analysis. Bitlis Eren University Journal of Science and Technology, 13(1), 17-37

Ashmore, M. R. and Dimitroulopoulou, C. (2009). Personal Exposure of Children to Air Pollution. Atmospheric
Environment. 43, 128-141.

Atmaca, E. |, Peker, A., and Altin, O. (2005). Industrial Noise and Its Effects on Humans. Polish Journal of
Environmental Studies, 14(6), 721-726.

Azodo A. P, Idama O., Mezue T. C. and Owoeye, F. T. (2018b). Evaluation and analysis of environmental noise from
petrol fuelled portable power generators used in commercial areas. Journal of Experimental Research 6(2) 8 — 13.
Available at http://www.er-journal.com/papers/Azodo%20A_March_2018_8-13.pdf

Azodo, A. P. and Adejuyigbe, S. B. (2013). Examination of noise pollution from generators on the residents of
Obantoko, Ogun State. Asian Journal of Engineering, Sciences and Technology, 3(1), 31-41.

Azodo, A. P., Onwubalili, C. and Mezue, T. C. (2018a). Experimental investigation of industrial noise intrusion in the
residential areas as an effect of settlement pattern and land use planning. Mindanao Journal of Science and
Technology, 17, 18 —30

Babawuya, A., Bori, I., Bako, M. D., Yusuf, S. A,, Jibrin, A., Elkanah, A. J. and Mohammed, A. (2016). Effects of
Generating Plant Noise on Humans and Environment. International Journal of Engineering Trends and Technology
(UETT), 35(9), 417-422.

Camp, I. V. and Davies, H. (2012). Noise and Health, Cardiovascular Risk and Susceptible Groups. In Proceedings of
Acoustics Fremantle, Australian Acoustical Society, Australia.

Chattomba, A. (2010). lllumination and Noise Survey in Mines. Thesis for B.Eng. Mining Engineering. National
Institute of Technology Rourkela

Cheung, C. K. (2004). Organizational Influence on Working People’s Occupational Noise Protection in Hong Kong.
Journal of Safety Research, 35, 465.

CPSC. (2006). Portable Generators: Legal Memorandum and Staff Briefing Package for Advance Notice of
Proposed Rulemaking (ANPR). Bethesda, MD, U.S. Consumer Product Safety Commission: 295.

Egbugha, M. C. Obisung, E. O. and Egbugha, A. C. (2016). Building acoustic: Measurement and analysis of sound
levels in new arts theatre, Faculty of Arts Auditorium and University of Calabar conference hall. Innovative Systems
Design and Engineering, 7(4), 1-9.

FEPA, Federal Environmental Protection Agency (1995). Guidelines and Standard for Environment Pollution
Control in Nigeria. Abuja.

Finegold, L. S., Harris, C. S., von Gierke., H. E. (1994). Community Annoyance and Sleep Disturbance; Updated
Criteria for Assessing the Impact of General Transportation Noise on People. Noise Control Engineering Journal.
42(1), 25-30

Fuller, C. R., Papenfuss, C. and Saux, T. D. (2012). Active-Passive Control of Portable Generator Set Radiated Noise.
In Proceedings of Acoustics Fremantle, Australia, pp. 1-7.

Goodfriend, L. S. (1977). Range of sound levels in the outdoor environment. In: Heisler, Gordon M.; Herrington, Lee
P., eds. Proceedings of the conference on metropolitan physical environment; Gen. Tech. Rep. NE-25. Upper Darby,

PA: US Department of Agriculture, Forest Service, Northeastern Forest Experiment Station. 172-182 (Vol. 25).

Hrstm, E. (1989). Sleep Disturbance Psycho-Social and Medical Symptoms a Pilot Survey among Person Exposed
to High Levels of Road Traffic Noise, Journal of Sound and Vibration, 133(1), 117-128.

44



Global Research in Environment and Sustainability (GRES)

Jackson, M. H. (1990). Environmental Health Hazards of Noise pollution. Research and Development Report.

Jones, R. and Hothersall, D. (1980). Effect of Operating Parameters on Noise Emission from Individual Road
vehicles. Applied Acoustics, 13(2), 121-136.

Kass, M. D. (2008). Corrosion monitoring in engine exhaust systems. In Techniques for Corrosion Monitoring (pp.
541-557). Woodhead Publishing.

Katsil, P. S. (1998). Impacts of Noise. Zibac Publishers China.

Khaki A. M., Forouhid A. E. and Shirazian S. G. (2015). Mathematical Analysis of Noise in Multi-Plant Industries of
Tyre and the Need to Reduce Noise. Journal of Progressive Research in Mathematics, 3(1) 140-146.

Lenchine, V. V. (2012). Variations in Sound Pressure Levels under Random Change of Atmospheric Conditions. In
Proceedings of Acoustics Fremantle Australia, pp. 1-6.

LSA (2006). Noise impact analysis Calmat Co. Dba Vulcan Materials Company, Western Division Sanger-Centerville
Project. LSA Associates, Inc. 20 Executive Park, Suite 200 Irvine, California.

Mbamali, ., Stanley, A. M., Zubairu, I. K. (2012). Environmental hazards of fossil fuel generators for electricity
supply to buildings in Nigeria. Canadian Journal on Electrical and Electronics Engineering, 3(120), 505 — 509.

Melamed, S., Fried, Y. and Froom, P. (2001). The Interactive Effect of Chronic Exposure to Noise and Job
Complexity on Changes in Blood Pressure and Job Satisfaction: A Longitudinal Study of Industrial Employees,

Journal of Occupational Health Psychology, 6(1), 182.

Melnick, W. (1979). Hearing loss from noise exposure, Handbook of Noise Control, Harris, C. M (Ed.). Mc. Grow Hill,
New York.

Muhammad J. A. Muhammad A. A, and Amna B. (2008) Effect of noise pollution on hearing of public transport
drivers in Lahore city Pakistan Journal Medical Science, 24(1), 142-146

Murthy, V. K. and Khanal, S. N. (2007). Assessment of Traffic Noise Pollution in Banepa, a Semi Urban Town of
Nepal, Kathmandu university, Journal of Science, Engineering and Technology, 1, 1-9.

Obisung, E. O., Akpan, A. O. and Asuquo, U. E. (2013). Aircraft Noise Nuisance in Nigeria a Social and Acoustical
Survey. International Journal of Engineering Research and Applications. 3(1), 680-692.

Ohwovoriole, C. Henry, Walter, O. | & Okpara, H. M. (2016). Exhaust system performance optimization of the
domestic electric generating plant. African Journal of Physics, 3(3), 049-058

Okoro, R. C. (2014). Survey and Analysis of Noise by Generating Plants in Some Parts of the University of Calabar,
Calabar, Cross River State Nigeria. International Journal of Research in Agriculture and Food Sciences, 1(3), 8-15.

Olokooba, S. M., Ibrahim, I., and Abdulraheem-Mustapha, M. A. (2005). Noise Pollution: A Major Catalyst Climate
Change and Human health, Journal of Social Science, 1-25.

Oyedepo, S. O, and Saadu, A. A. (2010). Evaluation and Analysis of Noise Levels in llorin Metropolis, Nigeria.
Environment Monitoring Assessment, 160(1), 563-577.

Spitzer S. P. (2011). Occupational Noise Exposure Assessment for Coal and Natural Gas Power Plant Workers.
Dissertation for M.Sc. Environmental Science the Faculty of California State University, Chico.

van der Merwe B. (2013). Environmental Noise Impact Assessment. The EIA and EMP for the Underground Coal
Gasification and Power Generation Project Near Masilonyana (Theunissen) Local Municipality.

WHO, World Health Organisation. (1980). International Standard/Acceptable Levels. Nigeria.

45



