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Abstract: Noise pollution has become a serious problem
nowadays due to industrial development and Urbanization.
Industrial noise in particular is exceeding being an
environmental issue to be a health issue for workers. In this
study, we investigated the noise levels in industrial areas in
Oman, specifically the largest industrial area in North A’
Shargiyah region. This study has been conducted in Ibra
industrial area, in which the area covered for the study is
around 3 km? which includes more than 200 workshops.
Twenty-one different zones have been selected within this area to
measure the noise levels. The noise levels were measured using
the sound level meter (S/N:2019023967) with a measuring range
of (30 to 130 dB) and an accuracy of 1.5 dB. The measurements
have been conducted in two time intervals and on different days
during the week. The primary sources of noise have been
identified to be from workshops. The results have been
compared to the Omani standards issued by the Ministry of
Environment and Climate Affairs and it was found that the
industrial area had higher levels of noise and it is beyond the
Oman standard norms. The average exposure time of high noise
has been calculated during working hours to be 3 hours per day.
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I. INTRODUCTION

Noise pollution is one of the environmental pollutions
which is increasing rapidly nowadays. Industrial noise in
particular is exceeding being an environmental issue to be a
health issue for workers. For example, depression,
hypertension, high-stress levels, tinnitus, hearing loss, sleep
disturbances, and other harmful effects[1-7]. There are
different sources of sound noise, such as road traffics[8-11],
industrial areas[12-17], and machines [18-21]. The normal
accepted level of sound noise is around 60 dB (decibel),
according to the World Health Organization (WHO)[22].
Several studies have investigated the noise pollution in urban
areas, including in residentialareas, schools, universities [23—
29] and prayer places like mosques [30]. Furthermore, A.R.
Seroji's sound noise in Mina during Hajj Season in 2008 and
these measurements were performed at four camps distributed
at different sites in the Mina area (Beginning of Mina -
Middle of Mina - Streets area - Al-Jamarat area). Results
showed that the measured equivalent noise levels per 8 hours
at these four camps were ranging between 64 - 78 dB day and
night, which is exceeding the recommended noise levels by
WHO [31]. Other studies have covered hotels and other rest
places by noise studies[32-35] and other studies have

examined the noise at hospitals and found that the main
sources of noise in hospitals are road traffics and cooling
machines[36-39].

To the best of our knowledge, there is no scientific studies
have been done to determine the level of noise either in
industrial areas or in the closest urban area in Oman. Thus, we
have been motivated to investigate the noise level in some
areas in Oman. Only one scientific study measured the noise
level in Muscat city in 1999 done by Al-Harthy and
Tamura[40]. Their results revealed that road traffics are the
main source of sound noise in Muscat city, that is increasing
incredibly nowadays. In addition, they found that the average
level of sound noise was (70 dB), which is beyond Omani
standards (65 dB)[41].

The shortage of studies on the sound noise pollution in Oman
led our team to focus on studying the noise pollution in some
areas. Due to the rapid increase of urban and industrial areas,
there is an urgent need to maintain an acceptable level of
noise. It’s also important to determine the main sources and
the level of sound noise acceptable for human’s health. Based
on our expectation that the industrial areas have different
workshops that contribute to increase the noise pollution. So
industrial areas, specifically in North A' Shargiyah region,
will be under investigation for measuring the noise level.

Il. METHODS

Within the scope of the study, the noise measurements were
done using a sound level meter (S/N:2019023967) with a
measuring range of (30 to 130 dB) and an accuracy of 1.5 dB.
The device has software that should be installed on a
computer. The device should be connected to the computer
taking measurements, as shown in Figure (1).

: X

Figure (1): The sound noise meter that is used in this study.
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At the end of the measurements, data were downloaded to a
computer with the help of utility software packed with the
device, and the noise spectrum of each set of measurements
was obtained, as shown in Figure (2).
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Figure (2): The noise spectrum was obtained as the output of noise
measurements.

I11. RESULTS AND DISCUSSION:

The measurement of sound pressure level was carried out at
different times during the day with the help of a sound level
meter. During each sampling of noise, 200 readings of noise
were recorded at an interval of 1 second in a period of 3
minutes and 30 minutes. The minimum, average and
maximum noise levels were recorded and analyzed. The
results were compared with Omani standards, which were
approved by the Ministry of Environment and Climate
Affairs.

The primary sources of noise in the industrial area in North A'
Shargiyah in Ibra were listed in Table 1 in which the data
were collected inside the workshops or outside close to the
noise source.

Table (1): The noise levels coming from different sources in the industrial
area.
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From the results, it is clear that all the workshops in the
industrial area contribute to high levels of noise, which
exceeded the normal level (70 dB)[41].

To investigate the levels of noise in industrial area
environment, an enclosed area inside the industrial area in
Ibra was chosen, which is expected to have higher levels of
noise in this area. Twenty-one different positions were
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selected for the measurements, which were taken for 200
seconds and a 1-second interval at each position. Figure (3)
shows the enclosed area where measurements were collected.

Figure (3): The enclosed area for measurements inside the industrial area in
Ibra with the twenty positions.

The measurements were taken three times in the morning and
another three times in the afternoon for one week. The bar
graph in Figure (5) shows the 21 positions of measurements
with the minimum, average and maximum values of noise
levels in the morning time. For all positions, it was found that
the minimum is between 44.7 and 54.4 dB, the average values
were between 50.7 and 70 dB, and the maximum values were
between 75 dB and 100 dB. Moreover, noise levels greater
than 70 dB were collected at each position.
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Figure (4): Bar graph for 21 different positions of noise measurements in the
morning period.

On the other hand, the same measurements were repeated at
the same positions in the afternoon, and the results were
analyzed to find the minimum, average and maximum values.
Figure (5) shows the values of minimum, average and
maximum at the same positions in the afternoon. The
maximum values range between 76.6 and 102.7 dB, slightly
higher than the levels of the morning period; this might be the
result of the increase in the number of operating workshops.
The average value was found between 57.7 and 77.8, while
the minimum value was between 45.7 and 54.7.
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Figure (5): Bar graph for 21 different positions in the afternoon period.

The trend of noise level over time as collected by sound noise
level is shown in Figure (6) for two positions as an example.
Figure (6) (a) shows the two line graphs of position number 8
in the morning and afternoon, and Figure (6) (b) shows the
graphs of point 17. In both graphs, the noise in the afternoon
period is higher than the noise measured in the morning. This
supports our results that the maximum and average values for
the afternoon are higher than in the morning.
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Figure (6): line graph of noise levels versus time at two positions (a) number
8 and (b) number 17.

Based on the aforementioned results, it is clear that high noise
levels were collected at all the twenty-one positions, whether
in the morning or afternoon. From that, we can conclude that
the noise levels are high. It was observed that the noise levels
exceeded the prescribed levels as given by the Ministry of
Environment and Climate Affairs. Therefore, it seemed
important to investigate the noise exposure time in this area.
Herein, during each sampling of noise, 2000 readings of noise
were recorded at an interval of 1 second for 30 minutes (2000
seconds). These measurements were taken at 8 different
positions within the industrial area in Ibra. These positions are
listed as (A,B,C,D,E,G and H). As an example, Figure (7)
shows the noise level versus time for 2000 s at the A and B
and C positions.
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Figure (7): line graphs of noise levels versus time at three positions.

10 is noted from the line graphs in Figure (8), that all the
positions are noisy. Furthermore, some of these positions have
fluctuating noise when the noise suddenly goes up like a
pulse. Also, from these line graphs, it was observed that the
noise was high and exceeded the normal noise level. Thus, the
number of readings higher than 70 dB were counted at each
position. For example, at position F, more than 1072 readings
out of 2000 readings with sound levels higher than the
standards as set by the Ministry of Environment and Claimant
Affairs. Figure (8) shows the number of reading out of 2000
readings that are greater than 70 dB at the eight positions.
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Figure (8): Number of readings greater than 70 dB at different positions.

The accounting of the readings greater than 70 dB, leads us to
calculate the high noise exposure time at each position. We
estimate that during working hours (around 8 hours per day),
workers in this area will be exposed to high-level noise for
around 5 hours during the day. Simple calculations have been
done to estimate the exposure time of high level noise.
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At this position, 54% of 8 working hours is around 4 hours.
Therefore, the people at this position are estimated to be
exposed to high noise for 4 hours. The same calculations were
done for the rest.

Table 2 shows the exposure time of high-level noise at
different positions during eight working hours.

Table (2). The exposure time at the eight positions per day in hours

Position A B C D E F G H

exposure time

per day(hours) 4 25 | 15 | 35 2 5 3 1

The average exposure time the person might get is around 3
hours per day in the industrial area, which might cause
harmful effects on people's health[42].

While collecting data in the industrial area, it was observed
that rest places like coffee shops and restaurants are located
wall to wall with workshops. Therefore, around 15
measurements were done inside different coffee shops. Figure
(9) shows the noise levels at the coffee shops in the industrial
area. It is noted that the maximum value of the noise level is
between 73.7 and 95.5 dB, which is greater than typical
values, so the locations of the coffee shops are not allocated at
optimal locations.
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Figure (9): Bar graph of noise level (minimum, average and maximum) at 15
coffee shops in the Ibra industrial area.

Moreover, from the line graph, we observed that the sound
levels rising suddenly as pluses, which is more annoying to
people at these rest positions. Figure (10) shows the line graph
of noise level versus time at two coffee shops
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Figure (10): The line graph of noise level at two coffee shops.
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IV. CONCLUSION

In summary, the noise level in North A" Shargiyah region in
industrial areas was measured and investigated. The main
source of the noise was the machines' sound that found to be
in workshops. These machines contribute to raising the noise
in industrial areas to be high and beyond the accepted level
base on Omani standards. The sound levels were high during
both the morning or afternoon time. Furthermore, the
exposure time rate of high noise was high and harmful to
workers in some position areas. The workers at different
workshops and factories in the industrial areas misconduct the
proper precautions, for example by not wearing ear protection
while working. In addition, the rest places inside industrial
areas are located close to the workshops. Thus, in a nutshell,
in order to reduce the noise pollution in the industrial areas, it
is recommended to build workshops with soundproof
insulation walls so the sound does not snike out to the
surrounding environment. On the other hand, the rest places
like coffee shops and restaurants should be built away from
workshops.

ACKNOWLEDGEMENT

The authors are grateful to the TRC for the funding under 1D
of BFP/URG/EBR/19/001.

REFERENCES

[1] S. Geravandi, A. Takdastan, E. Zallaghi, M. Vousoghi Niri, M.J.
Mohammadi, H. saki, A. Naiemabadi, Noise Pollution and Health
Effects, Jundishapur J. Heal. Sci. 7 (2015) 1-5.
https://doi.org/10.5812/jjhs.25357.

[2] M. Basner, Much ado about noise-health risks associated with
traffic noise, Dtsch. Arztebl. Int. 113 (2016) 405-406.
https://doi.org/10.3238/arztebl.2016.0405.

[3] A. Fyhri, R. Klzboe, Road traffic noise, sensitivity, annoyance and
self-reported health-A structural equation model exercise, Environ.
Int. 35 (2009) 91-97. https://doi.org/10.1016/j.envint.2008.08.006.

[4] H.Ising, D. Dienel, T. Gunther, B. Markert, Health effects of traffic
noise, Int. Arch. Occup. Environ. Health. 47 (1980) 179-190.
https://doi.org/10.1007/BF00716376.

[5] S. Morrell, R. Taylor, D. Lyle, A review of health effects of aircraft
noise, Aust. N. Z. J. Public Health. 21 (1997) 221-236.
https://doi.org/10.1111/j.1467-842X.1997.tb01690.x.

[6] A. Tobias, A. Recio, J. Diaz, C. Linares, Health impact assessment
of traffic noise in Madrid (Spain), Environ. Res. 137 (2015) 136—
140. https://doi.org/10.1016/j.envres.2014.12.011.

[7] K. A. Alkaabi, Studying the Effects of Aircraft Noise Around Abu
Dhabi International Airport, UAE on the Surrounding Residential
and Work Places, Civ. Eng. Urban Plan. An Int. J. 4 (2017) 59-78.
https://doi.org/10.5121/civej.2017.4205.

[8] S.S.A. Dehrashid, P. Nassiri, Traffic noise assessment in the main
roads of Sanandaj, Iran, J. Low Freq. Noise Vib. Act. Control. 34
(2015) 39-48. https://doi.org/10.1260/0263-0923.34.1.39.

[9] D. Pal, D. Bhattacharya, Effect of road traffic noise pollution on
human work efficiency in government offices, private
organizations, and commercial business centres in Agartala City
using fuzzy expert system: A case study, Adv. Fuzzy Syst. 2012
(2012). https://doi.org/10.1155/2012/828593.

[10] V. Singh, A. Prasad, Atul, A. Imam, Study of Effect of Traffic
Noise on the Residensials of the Allahabad City, IOSR Joural Eng.
8 (2018) 68-75.

[11] K.V. Weyde, N.H. Krog, B. Oftedal, P. Magnus, S. @verland, S.
Stansfeld, M.J. Nieuwenhuijsen, M. Vrijheid, M. De Castro
Pascual, G.M. Aasvang, Road traffic noise and children’s
inattention, Environ. Heal. A Glob. Access Sci. Source. 16 (2017)

www.rsisinternational.org

Page 46



International Journal of Research and Innovation in Applied Science (IJRIAS) |Volume VII, Issue VI, June 2022 |ISSN 2454-6194

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]
[21]
[22]

[23]

[24]

[25]

[26]

[27]

1-14. https://doi.org/10.1186/s12940-017-0337-y.

I. Arbaoui, A. Hamou, H. Abderrahim, A. Tayeb, M.R. Chellali,
Inter-comparison of noise pollution in Oran (Algeria): Uurban and
industrial areas, J. Mater. Environ. Sci. 9 (2018) 1-10.
https://doi.org/10.26872/jmes.2018.9.1.1.

M.A. Guevara, F.A. Guevara, An environmental noise study in the
industrial, commercial, residential areas and arterial roads in
western Bogotd, Colombia, Rev. Investig. Agrar. y Ambient. 9
(2018) 137-144. https://doi.org/10.22490/21456453.2055.

M. Sultana, N. Jahan, M. Islam, S. Masum, Assessment of Noise
Pollution in the Ashuganj Fertilizer Industrial Area, Ashuganj,
Bangladesh J.  Sci. Ind. Res. 46 (1970) 183-190.
https://doi.org/10.3329/bjsir.v46i2.8184.

M. Mostaghaci, S.J. Mirmohammadi, A.H. Mehrparvar, M.
Bahaloo, A. Mollasadeghi, M.H. Davari, Effect of workplace noise
on hearing ability in tile and ceramic industry workers in Iran: A 2-
year follow-up study, Sci. World J. 2013 (2013).
https://doi.org/10.1155/2013/923731.

C. Sharma, D.J. Kalita, R. Bordoloi, a Study on Noise Pollution in
Some Places of Industrial , Commercial , Residential and Silence
Zone Within Jagiroad Town , (2015) 1574-1580.

A. GLORIG, The problem of noise in industry., Am. J. Public
Health. 51 (1961) 1338-1346.
https://doi.org/10.2105/ajph.51.9.1338.

A. E.O, A.- Agyemang A., T. P.O, Impact of Noise in the Industry
and Commercial areas in Ghana: Case Study of the Kumasi
metropolis, Int. J. Eng. Res. Appl. 07 (2017) 11-19.
https://doi.org/10.9790/9622-0707051119.

M. Subramaniam, M.Z. Hassan, M.F. Sadali, I. lbrahim, M.Y.
Daud, S.A. Aziz, N. Samsudin, S. Sarip, Evaluation and Analysis of
Noise Pollution in the Manufacturing Industry, J. Phys. Conf. Ser.
1150 (2019). https://doi.org/10.1088/1742-6596/1150/1/012019.
E.A.C.C. Dominic , C M, B.U. Okoro, Industrial Noise Exposure
and Its Effects on Blood Pressure in, 3 (2014) 29-33.

P.E.K. Fiedler, P.H.T. Zannin, Noise mapping as a tool for urban
planning, J. Sci. Ind. Res. (India). 74 (2015) 114-116.

W.H. Organization, Burden of Disease from Environmental Noise,
(2011) 128.

P. Woolner, E. Hall, Noise in schools: A holistic approach to the
issue, Int. J. Environ. Res. Public Health. 7 (2010) 3255-32609.
https://doi.org/10.3390/ijerph7083255.

B.M. Shield, J.E. Dockrell, The effects of noise on children at
school: A review, Build. Acoust. 10 (2003) 97-116.
https://doi.org/10.1260/135101003768965960.

Y.P. Kirdeev, V.N. Stroeva, Fatigue strength of steels in unit
loading of specimens by natural damped oscillations, Strength
Mater. 21 (1989) 684-687. https://doi.org/10.1007/BF01528657.

B. Shield, J. Dockrell, The effects of classroom noise on children's
academic attainments, Acta Acust. 89 (2003).

K. Jones, Aircraft Noise and Children’s Learning. ERCD REPORT
0908, (2010) 1-20.
http://www.caa.co.uk/docs/33/ERCD200908.pdf.

(28]

[29]

(30]

(31]

[32]

[33]

[34]
(35]

(36]

[37]

(38]

(39]

[40]
[41]

[42]

S. Ozer, M. Zengin, H. Yilmaz, Universite (egitim) yerleskelerinde
giiriiltii kirliliginin belirlenmesi: Atatiirk Universitesi drneginde,
Ekoloji. 23 (2014) 49-54. https://doi.org/10.5053/ekol0ji.2014.906.
Buchari, N. Matondang, The impact of noise level on students’
learning performance at state elementary school in Medan, AIP
Conf. Proc. 1855 (2017). https://doi.org/10.1063/1.4985498.

S. Al Shimemeri, C. Patel, A.F. Abdulrahman, Assessment of noise
levels in 200 Mosques in Riyadh, Saudi Arabia, Avicenna J. Med. 1
(2011) 35. https://doi.org/10.4103/2231-0770.90914.

A.R. Seroji, Assessment of PM10, CO and noise levels at the
central area of Makkah during Hajj season 1429H (2008), WIT
Trans. Ecol. Environ. 162 (2012) 541-550.
https://doi.org/10.2495/E1D120471.

A. Kele, E. Faculty, Determination and Control of Noise Pollution
Risk Points at the Level of Touristic Hotels Department of
Environmental Engineering , Selcuk University , Department of
Biology Education , Selcuk University , 7 (2011) 95-102.

B. Baruti, I. Malollari, N. Lajci, M. Sadiku, S. Nikshig-Kadriu, M.
Aliu, B. Syla, P. Hoxha, Assessment of noise pollution risk at hotels
in Mitrovica-Kosovo, J. Environ. Prot. Ecol. 15 (2014) 1519-1525.
L. Jolla, S. Diego, Noise Impact Analysis Escondido Marriott Hotel
and Mixed-Used Project Escondido , California, (2005).

H. Industry, Environmental Pollution Control Guidelines for Hotels,
Hospitality Industry and Similar Establishments, (n.d.).

D. Montes-Gonzélez, J.M. Barrigén-Morillas, V.G. Escobar, R.
Vilchez-Gémez, G. Rey-Gozalo, P. Atanasio-Moraga, J.A.
Méndez-Sierra, Environmental noise around hospital areas: A case
study, Environ. - MDPI. 6 (2019).
https://doi.org/10.3390/environments6040041.

M. Cunha, N. Silva, Hospital Noise and Patients’ Wellbeing,
Procedia - Soc. Behav. Sci. 171 (2015) 246-251.
https://doi.org/10.1016/j.shspro.2015.01.117.

T.U. of T.S. of P. Health, Environmental Noise and Non-Aural
Health Effects — A Research Summary The University of Texas
School of Public Health Institute for Health Policy Research Into
Action Initiative, (n.d.).

M.H. Otenio, E. Cremer, E.M.T. Claro, Noise level in a 222 bed
hospital in the 18th health region - PR, Braz. J. Otorhinolaryngol.
73 (2007) 245-250. https://doi.org/10.1016/51808-8694(15)31073-
9.

I. Al-harthy, Muscat city ( Oman )—, 5 (1999) 353-364.

Arwa, Seu, Edition, Omani Environmental Regulations
International References Documents SEU Guidance Notes, (2013).
http://www.soharportandfreezone.com/cms_uploads/REP-386-13-
DJ ARWA 2nd edition version july 13.pdf.

A.A. Abbasi, H.B. Marri, M. Nebhwani, Industrial Noise Pollution
and its Impacts on Workers in the Textile Based Cottage Industries:
An Empirical Study, Mehran Univ. Res. J. Eng. Technol. 30 (2011)
35-44.

www.rsisinternational.org

Page 47



