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ABSTRACT

The aim of this study is to assess the noise levels along two major arterial roads named Carter road
and MG road at Borivali, Mumbai. These two roads connect the Western highway to the Borivali
railway station. Every individual utilizes these roads to arrive at the railway station. City buses and
auto rickshaws are running on a large scale by MG Road and Carter Road. Noise levels were
collected at 10 different locations where the traffic is high. Out of 10 locations, six locations come
under the stretch of Carter Road (Highway-Carter Road junction, Carter Road 5, Carter Road 4,
Carter Road 3, Carter Road 2, Carter Road 1) and four locations come under the stretch of MG Road
(Kaveri resto, Shreeji shopping arcade, Aditi hotel, and Omkareshwar mandir). To collect the noise
levels Lutron sound meter (Model SL - 4010) was used. Noise levels were collected in three
sessions (Morning, afternoon, and evening) at every location. At every station, 9 hours of readings
were recorded in a day at 5 min intervals. Based on recorded noise levels various noise parameters
were assessed. The noise levels were found very high and were above the acceptable limit over all
the locations. For the morning peak period, the maximum noise level was 81.2 dBA recorded at
Omkareshwar temple, and the minimum noise level was 74.3 dBA in the morning at Carter Road
no-3. Carter Road is a busy -commercial area due to Sabji Mandai (Vegetable market) and roadside
shops hence it was crowded throughout the day. Evening noise levels are comparatively higher
than morning and afternoon sessions at Carter Road and remain crowded in the evening. Noise
levels in the morning and afternoon almost at all locations range between 74 dBA to 81.2 dBA and
it is much higher than the limits set by CPCB. During the afternoon noise levels in most, places
are between 68 dB to 74 db. There is a need for immediate noise control measures to reduce the
noise levels in this area.
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INTRODUCTION

As the population increases, pollution is rising very
rapidly. Noise pollution is one of the important
forms of pollution. But among all types of pollution,
noise pollution got less attention. Noise pollution
has indirect adverse effects. Noise has two major
sources, vehicular traffic, and industries. If we talk
about the market area, sellers become louder to sell
out their products. Sellers use the speakers for
marketing their products. And this makes
considerable noise.

Noise pollution is a major concern in cities, and it
is not causing only irritation, stress, and deafness
but also causing coronary heart diseases ( Datta et
al., 2006; European Agency for Safety and Health at
Work , 2005; Tobias et al., 2015; Miinzel et al., 2014),
Daily exposure of noise responsible for mental
health and sleeping disorder (Sygna et al., 2014). Due
to annoying sounds, human beings may lose their
mental stability. And if someone is mentally
unstable he can’t focus on his or her work.
Automatically the working efficiency of human
beings decreases. Noise pollution is an increasing
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problem in India due to the high rate of
urbanization, road traffic, and building and factory
noise. The increased risk associated with noise
pollution, which cannot be ignored compared to
other major pollution, noise pollution is a major
problem that should be considered and major
pollution in India need to come up with proper
solutions. For effective and accurate solutions, we
should come up with precise analytical data.

A human being loses his mental stability due to
noise pollution; remedial measures must be implied
as early as possible. To provide effective measures,
noise prediction at that particular location should be
done. Noise maps can give better predictions and
allow noise planners to give better solutions. For
precise and accurate prediction models it must get
plenty much raw data. So this noise level monitoring
will help to give a prediction model.

Borivali was historically home to East Indians
and tribal people. The Sanjay Gandhi National Park,
the Fish Park, the Kanheri Caves, the
Mandapeshwar Caves, etc. are some of the
attractions. Visitors from outside the area come to
Borivali for sightseeing. To go to the Sanjay Gandhi
National Park, they must travel a route that includes
MG Road and Carter Road. As a result, the noise
assessment across these two key roads is given
additional consideration.

Table 1. Standard by CPCB

Area  Category of Area/Zone Limit in dB

Code Day time Night time
A Industrial Area 75 70

B Commercial Area 65 55

C Residential Area 55 45

D Silence Zone 50 40

Present scenario and problem identification

The current situation of noise pollution in the
Borivali area is becoming worse day by day. As
Borivali is a central location to travel on the western
railway line in both directions (Towards Dahanu
and Churchgate), people choose Borivali for
residence. In the morning, people come out to reach
their workplaces and they travel to Borivali railway
station by MG Road and Carter Road. Hence
nowadays MG Road and Carter Roads have become
overcrowded. The same thing happens in the
evening when people return from work areas. It
results in tremendous noise pollution in the morning
and evening in the Borivali area.

Increased noise levels may cause weak mental
health and sleeping disorders (Sygna et al., 2014).
Noise levels ranging from 80 dB to 90 dB are a
serious threat to occupants who reside in the study
area. The sound pressure intensity is measured in
decibels (dB). A whisper, for example, is between 20
and 30 decibels, a regular conversation is between
60 and 70 decibels, and someone yelling in your face
could easily reach 80 decibels. The relationship
between decibel level and perceived loudness is well
established. A 3 dB difference in noise level is hardly
audible, yet it reflects an increase in acoustic energy.

MATERIAL AND METHODOLOGY

Study Area

Borivali is a suburb on Mumbai’s northwestern
outskirts, with a major Gujarati population,
followed by others. Borivali was historically home to
East Indians and tribal people. The Sanjay Gandhi
National Park, the Fish Park, the Kanheri Caves, the
Mandapeshwar Caves, etc. are some of the
attractions. In order to reach Churchgate in the
south and Virar in the north, Mumbai Local Trains
originate and terminate at Borivali Railway Station.
Additionally, a few express trains stop at this rail
station, making it convenient for passengers
traveling to distant locations.

One of the most popular and often visited
national parks in the world is Sanjay Gandhi
National Park, which is located in Borivali East. So
many users used to visit the national park on
holidays. To reach the national park visitors have to
use either MG Road or Carter Road. Hence MG
Road and Carter Road always remain busy on all
days of the week. Borivali East area gets extra
attention because of the visitors and it has to be
noise free. Due to increased crowding in the eastern
part of Borivali, the noise pollution problem is
getting worse in the upcoming days. Noise data
availability is the prime necessity in case of noise
management. To provide mitigation measures I
selected this area as a study area for noise
monitoring.

As MG Road and Carter Road are only the
options to reach the national park, I selected these
two roads to collect noise levels.

Selection of locations

When choosing a research location, certain aspects
are taken into account. Locations were selected
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where noise has more impact on human beings. As
MG road and Carter road are mostly used roads to
reach Borivali railway station, a total of 10 locations
were selected along these two roads to monitor
noise levels.

Traffic noise measurement

For 9 hours, noise measurements were made at
specific places at 5-minute intervals. Using the
Lutron Electronics Digital Sound Meter, Model SL-
4010, read for nine hours one day. Near the edge of
the road, the sound level meter was held at a height
of roughly 1.5 meters.

Questionnaire survey

A questionnaire was conducted to the persons of
households/shops in the area of all chosen locations.
A detailed questionnaire was used to collect
information about the features of traffic noise and its
effect on people who were exposed to it. The
questionnaire asked about people’s views on traffic
noise and how it interferes with essential daily
activities including sleeping, resting, talking on the
phone, eating, studying, and watching television.
The study asked about individual noise tolerance
and the effect of noise on health.

RESULTS AND DISCUSSION

For a study, the noise reading was taken for 9 hours,
starting from morning 8.00 am to 11.00 am,
afternoon 1.00 pm to 2.00 pm, and in the evening
5.00 pm to 8.00 pm for one day. Readings were taken
for every 5 min interval for better accuracy and large
data at 10 different locations where the traffic is
high. Out of 10 locations, six locations come under
the stretch of Carter road (Highway-Carter Road
junction, Carter Road 5, Carter Road 4, Carter Road
3, Carter Road 2, Carter road 1) and four locations

Table 2. Coordinates of study area

come under the stretch of MG road (Kaveri resto,
Shreeji shopping arcade, Aditi hotel, and
Omkareshwar mandir)

B MORNING [l AFTERNOON EVENING
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Carter road Western highway junction (Leq)

Fig. 1. Graphical representation of Leq at Western
highway - Carter rd junction

Table 3. Nois levels at Carter road-Highway Junction

(A) Western highway - Carter rd junction

Session Time Leq Avg Leg (dB)

8:00 am - 9:00 am 7941

Morning 9:00 am - 10:00 am 79.63 7928
10:00 am - 11:00 am 78.79
1:00 pm - 2:00 pm 75.20

Afternoon 2:00 pm - 3:00 pm 7540 75.00
3:00 pm - 4:00 pm 74.39
5:00 pm - 6:00 pm 79.03

Evening 6:00 pm - 7:00 pm 84.22 81.05
7:00 pm - 8:00 pm 79.90

There was a rush in the morning and the evening
at this place. In contrast, there was no crowd during
the afternoon session. The evening session’s busy
rush caused the noise level to peak at 81.05 dB. The
noise reading for the afternoon session was 75 dB.

In the evening and morning time at this location
a rush was observed. Comparatively, in the
afternoon session, there was no rush found. Because

Sr.No. Location Co-ordinates

1 Carter road Western highway junction. 19°13’50.4"N 72°49’50.3"E
2 Carter road 5 19°13’48.8"N 72°51'44.2"E
3 Carter road 4 19°1347.0"N 72°51’39.6"E
4 Carter road 3 19°13’45.1"N 72°51’35.0"E
5 Carter road 2 19°13’44.1"N 72°51’32.1"E
6 Carter road 1 19°13’42.3"N 72°5128.8"E
7 Kaveri restaurant 19°13’52.4"N 72°51'28.5"E
8 Shreeji shopping arcade 19°13’53.1"N 72°51'32.5"E
9 Aditi hotel 19°13’53.6"N 72°51’39.0"E
10 Omkareshwar Mandir 19°13’53.2"N 72°51’46.5"E
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Fig. 2. Graphical representation of Leq at Carter Road 5

Table 4. Noise levels at Carter road 5
(B) Carter Road 5

Session Time Leq AvgLeq(dB)
Morning 8:00 am - 9:00 am 79.93 78.75
9:00 am - 10:00 am  79.38
10:00 am - 11:00 am  76.94
Afternoon  1:00 pm - 2:00 pm 75.49 73.27
2:00 pm - 3:00 pm 73.92
3:00 pm - 4:00 pm 70.40
Evening 5:00 pm - 6:00 pm 79.24 79.28
6:00 pm - 7:00 pm 81.08
7:00 pm - 8:00 pm 77.52

of the heavy rush in the evening session, the highest
noise level was 79.28 dB. For the afternoon session,
the noise reading was recorded as 74.71 dB.

At Carter road 4 noise levels were reduced as
compared to Carter road 5, because of slightly less
traffic congestion. This location shows the peak
value of noise at 78.95 dB in the evening time. For
the morning period, the noise level was observed at
76.30 dB. Comparatively less noise level was
recorded in the afternoon (74.03 dB).
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Fig. 3. Graphical representation of Leq at Carter Road 4

Table 5. Noise levels at Carter road 4

(C) Carter Road 4

Observations at Carter Road 4

Session Time Leq Avg Leq
(dB)
Morning 8:00 am - 9:00 am 76.88 76.30
9:00 am - 10:00 am 77.36
10:00 am - 11:00 am  74.66
Afternoon  1:00 pm - 2:00 pm 73.22 74.03
2:00 pm - 3:00 pm 72.19
3:00 pm - 4:00 pm 76.66
Evening 5:00 pm - 6:00 pm 78.16 78.95

6:00 pm - 7:00 pm 80
7:00 pm - 8:00 pm 78.69

As the selected locations are not far away from
each other, it gives minor deviation in the noise
readings. For Carter road 3 the highest noise level
was recorded in the evening session (79.72 dB). The
morning session gives a noise reading of 79.5 dB.
The whole carter remains less noisy in the afternoon
compared to morning and evening sessions. So as a
result in the afternoon session, a 74.79 dB noise level
was recorded.
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Fig. 4. Graphical representation of Leq at Carter Road 3

Table 6. Noise levels at Carter road 3

(D) Carter Road 3

Session Time Leq Avg Leq
(dB)
Morning 8:00 am - 9:00 am 80.29 79.50
9:00 am - 10:00 am 79.43
10:00 am - 11:00 am  78.80
Afternoon  1:00 pm - 2:00 pm 75.15 74.79
2:00 pm - 3:00 pm 76.06
3:00 pm - 4:00 pm 73.15
Evening 5:00 pm - 6:00 pm 73.79 79.72
6:00 pm - 7:00 pm 79.31
7:00 pm - 8:00 pm 80.07
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Table 7. Noise levels at Carter road 2
(E) Carter road 2

Session Time Leq Avg Leq
(dB)
Morning  8:00 am - 9:00 am 82.84 80.77
9:00 am - 10:00 am 79.63
10:00 am - 11:00 am 79.86
Afternoon 1:00 pm - 2:00 pm 74.14 73.65
2:00 pm - 3:00 pm 74.28
3:00 pm - 4:00 pm 75.24
Evening  5:00 pm - 6:00 pm 79.60 81.04
6:00 pm - 7:00 pm 81.09
7:00 pm - 8:00 pm 82.44
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Fig. 5. Graphical representation of Leq at Carter Road 2

At Carter Road 2 afternoon noise level intensities
were found lesser as compared to morning and
evening sessions. For the morning peak hours, the
noise level was found to be 80.77 dB. Whereas in the
evening rush hour it was 81.04 db and for afternoon
it was 73.65 dB.

This location is nearest to Borivali Railway
station. The highest noise levels were recorded in the
evening peak period. Because of the home returning
crowd from Borivali railway station, a maximum of

Table 8. Noise levels at Carter road 1

(E) Carter road 1

Session Time Leq Avg Leq
(dB)
Morning ~ 8:00 am - 9:00 am 80.98 80.70
9:00 am - 10:00 am 78.91
10:00 am - 11:00 am 82.20
Afternoon 1:00 pm - 2:00 pm 72.90 72.98
2:00 pm - 3:00 pm 72.35
3:00 pm - 4:00 pm 73.71
Evening  5:00 pm - 6:00 pm 80.60 81.77
6:00 pm - 7:00 pm 81.12
7:00 pm - 8:00 pm 83.60
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Fig. 6. Graphical representation of Leq at Carter Road 2

81.77 dB noise level was recorded in the evening. In
the morning as well, the maximum crowd
concentrated at this location as it is nearest to the
railway station and shows 80.70 dB noise level
reading.

Table 9. Noise levels at Omkareshwar mandir

(F) Omkareshwar Mandir

Session Time Leq Avg Leq
(dB)
Morning  8:00 am - 9:00 am 80.47 81.20
9:00 am - 10:00 am 82.59
10:00 am - 11:00 am 80.53
Afternoon 1:00 pm - 2:00 pm 74.54 74.60
2:00 pm - 3:00 pm 74
3:00 pm - 4:00 pm 75.25
Evening  5:00 pm - 6:00 pm 78.61 81.00
6:00 pm - 7:00 pm 80.25
7:00 pm - 8:00 pm 84.15
I MORNING [l AFTERNOON [ EVENING

100

50

25

Omkareshwar Mandir (Leq)

Fig. 7. Graphical representation of Leq at Omkareshwar
Mandir
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Omkareshwar mandir is the nearest study
location to the western express highways along the
MG road. The maximum noise level of 81.2 dB was
recorded in the morning session. For the afternoon
session noise level 74.6 dB was comparatively less.
In the evening peak period it again increased upto
81 dB.

(G) Aditi Hotel

Table 10. Noise levels at Aditi Hotel

Session Time Leq Avgleq
(dB)
Morning 8:00 am - 9:00 am 79.22 79.94
9:00 am - 10:00 am 81.04
10:00 am - 11:00 am  79.57
Afternoon  1:00 pm - 2:00 pm 75.77 74.45
2:00 pm - 3:00 pm 69.80
3:00 pm - 4:00 pm 77.78
Evening 5:00 pm - 6:00 pm 80.33 80.48
6:00 pm - 7:00 pm 80.91
7:00 pm - 8:00 pm 80.19
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Fig. 8. Graphical representation of Leq at Aditi Hotel

Table 11. Noise levels at Shreeji Shopping Arcade

Session Time Leq Avgleq
(dB)
Morning 8:00 am - 9:00 am 81.83 80.82
9:00 am - 10:00 am 79.93
10:00 am - 11:00 am 80.70
Afternoon  1:00 pm - 2:00 pm 73.82 73.07
2:00 pm - 3:00 pm 71.37
3:00 pm - 4:00 pm 74.02
Evening 5:00 pm - 6:00 pm 79.82 82.01
6:00 pm - 7:00 pm 82.22
7:00 pm - 8:00 pm 80.06

Aditi hotel is situated near the Sukarwadi bus
stop and is exposed to vehicular traffic of auto
rickshaws and government buses. In the evening

peak period maximum noise level (80.48 dB) was
recorded, which was followed by morning peak
hours 79.94 dB noise level. As there in the afternoon
less traffic exposure noise level was restricted 74.45
dB.
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Shree ji shopping Arcade (Leq)

Fig. 9. Graphical representation of Leq Shreeji Shopping
Arcade

Table 11. Noise levels at Kaveri restaurant

Session Time Leq Avgleq
(dB)
Morning 8:00 am - 9:00 am 80.28 81.7
9:00 am - 10:00 am 80.94
10:00 am - 11:00 am 83.87
Afternoon 1:00 pm - 2:00 pm 74.28 73.35
2:00 pm - 3:00 pm 72.20
3:00 pm - 4:00 pm 73.56
Evening 5:00 pm - 6:00 pm 79.09 80.64
6:00 pm - 7:00 pm 80.76
7:00 pm - 8:00 pm 82.07

(H) Shreeji Shopping Arcade

In the morning session, 80.73 dB was the highest
noise level ever recorded. The noise level for the
afternoon session was 73.07 dB, which was
somewhat lower. Peak value of noise level reaching
82.01 dB during the evening peak hour.

(H) Kaveri restaurant

81.70 dB was the maximum noise level ever
measured during the morning session. The
afternoon session’s noise level was 73.35 dB, which
was a little lower. Noise levels peaked at 80.64 dB
during the evening rush hour.

CONCLUSION

For this study traffic volume and noise level were
measured at ten selected locations. At all selected
locations the noise level is above the permissible
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norms of Noise Pollution (Regulation and Control)
Rules, 2000. At Western highway - Carter road
junction Leq is 81.05 dBA & min Leq is 75.00 dBA.
At Carter road 5 the maximum Leq is 79.28 dBA &
minimum Leq is 73.27 dBA. At Carter road 4
maximum Leq is 78.95 dBA & minimum Leq is 74.03
dB. At Carter road 3 maximum Leq is 79.72 dBA &
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Fig. 10. Graphical representation of Leq Kaveri restuarant

minimum is 74.79 dBA. At Carter road 2 maximum
Leq is 81.04 dBA & minimum Leq is 73.65 dBA. At
Carter road 1 maximum Leq is 81.77 dBA &
minimum Leq is 72.98 dBA.

The suggested remedial measure to reduce traffic
noise based on the result of the present study are as
follows:

To reduce noise levels, double-glazed windows
should be installed in homes close to roads.

Both pedestrians and drivers of moving vehicles
should be aware of the effects of noise pollution and
how to appropriately manage it.

A quick and inexpensive method to reduce noise
pollution is to plant a variety of trees alongside the
roadway. Highway buffer zones should be
surrounded by vegetation.

It is essential to avoid using your horn
needlessly, and hydraulic honking should be banned
since it irritates other motorists.

Encouraging environmentally friendly and more
efficient automobiles will also assist in reducing
noise.
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