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ABSTRACT 

Navsari, a middle level city in South Gujarat with a population of 1,60,100 compared to 
1,34,017 of 2001, was selected to study the noise pollution. The city on the banks of river Purna 
is approximately 25 km from Surat, the fastest growing city in India. Just a few decades back, 
Navsari was considered as a small satellite town of Surat, but with rapid industrialization and 
urbanization numbers of vehicles have increased significantly. The decadal population growth 
for Navsari district recorded in 2011 has remained 8.24 percent whereas it was 13.24 percent 
during 1991-2001, on the contrary vehicular population, as per the vehicles registered at 
Regional Transport Office (RTO), Navsari, recorded 371 % growth over the previous decade, 
mopeds and scooters registered 357 % increase and motor cars 515 % increase over the previous 
decade. Noise pollution survey was conducted at various locations of the city at different timings 
for different duration with a portable sound level meter. Values indicate that noise pollution 
level in the study area varied between maximum of 107 dB and minimum of 32.1 dB. The Leq 
values clearly show that noise pollution levels are much higher than the prescribed (by Ministry 
of Environment  and Forestry and CPCB) limits in all locations except within the Agricultural 
University campus, the reason being that only limited numbers of vehicles are permitted to enter 
the campus and a good share of vegetation helps in absorbing noise.  
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INTRODUCTION 
Noise pollution is a pervasive problem in today’s 
society and we are constantly inundated with 
unwanted human-created sounds that affect us at 
multiple levels. Noise pollution is a slow and 
subtle killer, yet very little efforts have been 
made to ameliorate the same 1 The word noise 
comes from the Latin word Nausea, meaning sea 
sickness and is often defined as unwanted or 
harmful sound.  Although we may be exposed to 
a barrage of unwanted sounds, such as busy 
workplaces, crowded public transportation, we 
often expose ourselves voluntarily to a variety of 
other noisy activities that we may enjoy such as  
loud concerts, loud movie theatres, high volume 
settings on personal listening devices, fitness 
classes with loud music, recreational hunting and 
sporting events. According to Birgitta and 
Lindvall, road traffic, jet planes, garbage trucks, 
construction equipment, manufacturing processes 
and lawn mowers are some of the major sources 

of noise pollution. Rapid urbanization and 
industrialization 2, 3 leads to increase in number 
of vehicles   significantly   contributing   to   
serious environmental problems such as air and 
noise pollution.4 
Exposure to noise affects our human condition 
in many serious ways including   
 Temporary and/or permanent hearing loss  
 Tinnitus and/or ear fullness 
 Communication difficulties 
 Stress and anxiety 
 Annoyance 
 Reduction in performance 
 Insomnia, fatigue 
 Increase in blood pressure/hypertension  
 Gastrointestinal changes 
 Issues with learning and education  
Sometimes, exposure to loud noise leads to 
temporary deafness and it may take a while to 
return to normal hearing condition. This transient 
loss of hearing is known as 'temporary threshold 
shift’ and  as  a consequence an individual can be  *Author for correspondence 
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at a risk of developing a permanent hearing loss. 
Kiernan  found  that an even relatively low level 
of noise affected human health adversely which 
may cause hypertension, disruption in sleep 
and/or hindering cognitive development in 
children. The effects of excessive noise could be 

so severe that either there is a permanent loss of 
memory or a psychiatric disorder. Vehicular 
traffic is also one of the factors for ecological 
imbalance in urban area. The noise standards 
from vehicular traffic in UK is specified by 
Table 1. 

Table 1 : Vehicle noise standard 

S/N Class of vehicle Maximum sound 
level dB(A) 

1 Motor cycle of which the cylinder capacity of the engine does 
not exceed 50 cc 77 

2 Motor cycle of which the cylinder capacity of the engine 
exceeds 50 cc but does not exceed 125 cc 82 

3 Motor cycle of which the cylinder capacity of the engine 
exceeds 125 cc 86 

4 Goods vehicle to which regulation 66 applies and which is 
equipped with a plate complying with the requirements of 
regulation 66 and showing particulars of a maximum gross 
weight of more than 3560 kg 

89 

5 Motor car not being a goods vehicle of the kind described in 
item 4 above 85 

6 Motor tractor 89 
7 Locomotive 89 
8 Agricultural motor vehicle 89 
9 Works truck 89 
10 Engineering plant  89 
11 Passenger vehicle constructed for the carriage of more than 12 

passengers exclusive of the driver 89 

12 Any other passenger vehicle 84 
13 Any other vehicle 85 

In simple terms, noise is unwanted sound. Sound 
is a form of energy which is emitted by a 
vibrating body and on reaching the ear causes the 
sensation of hearing through nerves. Sounds 
produced by all vibrating bodies are not audible. 
Noise may be continuous or intermittent. Noise 
may be of low frequency which is undesirable 
for a normal hearing. The minute hair cells 
present in the organ of Corti are very sensitive to 
harsh noises and get disturbed easily. These 
delicate hair cells transmit electrochemical 
signals that are picked up by the nerves in the 
inner ear and transmitted to the brain. Prolonged 
exposure to these harsh noises destroys the organ 
of Corti itself and results in permanent deafness. 
Children may not learn to speak properly if they 
develop hearing loss. Hence, parents should 
protect   children   from constantly being exposed 
to such harsh noises. Loss in  hearing has already  

crept in to human population, but is often taken 
lightly and not noticed. Observations 
demonstrate that some humans are unable to hear 
high frequency sounds in the range of 20 Hz, 
although sounds in this frequency are classified 
as audible. Noise disturbances can also affect 
sleep patterns and mental health. Studies have 
demonstrated a clear relation between noise 
sensitivity, noise annoyance, sleep-disturbance   
and   certain   psychological symptoms with 
exposure to noise pollution (both at the work-
place and at home). Community surveys 
conducted demonstrated that the effects of noise 
pollution often lead to impairment in the health 
status. Typically, researchers indicate that if an 
individual is exposed to 85 dBA for eight hours a 
day over a number of years, then it would result 
in hearing loss.  The louder the sound the less 
time  it  takes  to cause a hearing loss.  Hence, the  
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noisier the environment, the fewer exposures and 
fewer number of years it takes to produce 
significant hearing loss. A survey in 2001 by 
Central Pollution Control Board (CPCB) shows 
that in Delhi, the noise level in most places 
exceeds the permissible limit.5 A study 
conducted in Delhi and Calcutta by Singh and 
Mahajan shows that the noise level is 95 dB as 
instead of ambient limit of 45 dB. Even at the 
sensitive area it does not fall below 60 dB.6,7 

MATERIAL AND METHODS 
Navsari a middle level city in South Gujarat with 
a population of 1,60,100 compared to 1,34,017 
of 2001, was selected to study the noise 
pollution. The city on the banks of river Purna is 
approximately 25 km from Surat, the fastest 
growing city in India. Just a few decades back, 
Navsari was considered as a small satellite town 
of   Surat   but   with   rapid industrialization  and 
urbanization numbers of vehicles have increased  

significantly which has resulted in noise  and air 
pollution. Apart from Industrial development, 
perennial cash crops due to canal water 
availability and better socio economic conditions 
in villages due to investment in the region by non 
resident Gujarati’s. Due to this, every household 
have at least one two wheeler causing crowding 
in streets in and around the city.  As per the 
Directorate of Census Operations in Gujarat the 
decadal population growth for Navsari District 
recorded in 2011 has remained 8.24 percent 
whereas it was 13.24 percent during 1991-2001. 
On the contrary vehicular population, as per the 
vehicles registered at Regional Transport Office 
(RTO), Navsari,  recorded 371 % growth over 
the previous decade, mopeds and scooters 
registered 357 % increase and motor cars 515 % 
increase over the previous decade. Vehicles are 
not only the major source of global warming but 
also crowding and creating noise pollution in 
cities (Fig. 1 and Fig. 2). 

 
Fig. 1 :  Total number of vehicles registered at Regional Transport Office, Navsari 

There are several instruments for the 
measurement of sound viz.  
1) Sound level meter  
2) Octave band analyzer  
3) Magnetic tap recorder and  
4) Statistical analyzer.  
However, in this study October 2010 to March 
2011 sound level meter was used to evaluate 
sound pressure linearly or weighted scale. The 
two most important measurement of noise are 
sound pressure and sound intensity, these are 
measured in different units and the scale of the 
magnitude is different and very large in relation 
to   noise. The   unit  of  measurement of sound is  

decibel (dB), which is a logarithmic unit used to 
describe physical values  
like the ratio of signal level – power, sound 
pressure, voltage or intensity. 
The decibel can be expressed as 
Decibel = 10log ( P / Pref)  
Where, 
P = signal power (W) 
Pref  = reference power (W) 
Sound Power Level (SPL) 
Sound Power Level is the energy rate of  the 
energy of sound per unit of time (J/s, W in SI – 
units from a sound source. Sound power can 
more practically be expressed as a relation to the  
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threshold of hearing – 10-12 W – in a logarithmic 
scale named Sound Power Level – Lw. 
Lw = 10 log (N/No) Where, 
Lw = Sound Power Level in Decibel (dB)  
N  = sound power (W)  

The lowest sound level that people of excellent 
hearing can discern has an acoustic sound 
power about 10-12 W, 0 dB. The loudest sound 
generally encountered is that of a jet air craft 
with a sound power of 105 W, 170 dB. 

 
Fig. 2 : Types of vehicles registered at Navsari RTO 

Sound intensity 
Sound Intensity is the acoustic or sound power 
(W) per unit area. The SI – units for Sound 
Intensity are W/m2. 
The sound intensity Level can be expressed as 
LI = 10 log (I / Iref) Where 
LI = sound intensity level (dB) 
I = sound intensity (W/m2) 
Iref = 10-12 – reference sound intensity (W/m2)                                 
Sound Pressure Level (SPL) 
The sound pressure is the force (N) of sound 
on a surface area (m2) perpendicular to the 
direction of the sound. The SI – units for the 
Sound Pressure are N / m2 or Pa. 
The Sound Pressure Level : 
Lp = 10 log(p2/pref

2) = 10 log(p/pref)2 = 20 
log(p/pref) Where, 
Lp = sound pressure level (dB) 
p = sound pressure (Pa) 
pref = 2 10-12 – reference sound pressure (Pa) 
If the pressure is doubled, the sound pressure 
level is increased with 6dB (20 log (2)) 
It is quite important to note that doubling        
of sound pressure produces an increase of 6 dB 

and doubling of sound intensity produces an 
increase of 3 decibels, which is implicit in the 
logarithmic scale for sound measurement. 
Based on the sources of pollution fourteen 
sampling sites were selected in the city. Noise 
pollution survey was conducted in the study 
area at different timings for different duration 
with a portable sound level meter at each 
junction the sound level meter was mounted on 
a tripod at a height of 1.5m from the ground 
level The noise level observations were 
recorded once for every fifteen seconds, four 
readings were obtained in one minute. The 
result were tabulated in the sequence of 
Maximum, Minimum, Time Weighted 
Average (LEQ), Sound Pressure Level (SPL). 

RESULTS AND DISCUSSION 
The results of noise pollution level indicates 
that the pollution level were highly variable at 
different sampling station depending on the 
density of vehicles passing on road and traffic 
due to the narrow roads in the city and also due 
to unavailability of underground subways or 
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over bridge at  the railway crossings. The noise 
level   at   certain   areas exceeded the standard  
level. It was also observed that even in sensitive 
areas like near school and colleges noise level 
exceeded the prescribed standard laid down by 
CPCB and MoEF (Table 2).8 Values indicating 
noise pollution level in the study area (Table 3) 
varied between maximum of 107 dB and 
minimum of 32.1 dB. The Leq values in some 
area exceed the standard prescribed by MoEF   
and   CPCB. Fig. 3 to Fig. 5 depict the noise 
pollution levels during morning, afternoon and 
evening, measured at different locations of the 

city. The data clearly show that noise pollution 
levels are much higher than the prescribed 
limits in all locations except within the 
Agricultural University campus, the reason 
being that only limited numbers of vehicle enter 
the campus and a good share of vegetation 
which helps in absorbing noise.  In the city 
there are more narrow roads and there is no 
facility of proper public parking so citizen’s 
park there vehicles on road sides. This is also 
one of the major reasons for increase in 
vehicular traffic and that result in increased 
noise and air pollution.  

Table 2 : The standards of noise level as laid by CPCB and MoEF (January 2010)8 

Area 
Code Category of area/zone Limits in dB(A) 

Leq day time 
Limits in dB(A) 
Leq night time 

A Industrial area 75 70 
B Commercial area 65 55 
C Residential area 55 45 
D Silence zone 50 40 

Table 3 : Values indicating noise pollution (Oct 2010 to Mar 2011) 

S/N Location Time Maximum Minimum LEQ SPL 

1 Agriculture 
University farm 

7:30AM 65.8 33.2 50 52.9 
12:30PM 77.4 32.1 58.1 60.0 
7:00PM 78.2 40.5 56.5 63.2 

2 Agriculture 
University gate 

7:45AM 76.2 41.2 59.3 65.3 
1:00 PM 85.6 51.2 69 71.9 
6:45PM 76.8 50.4 59.8 65.5 

3 Aeru char rasta 
8:00AM 84.2 45.6 66.4 78.1 
1:20 PM 95.6 52.8 79.5 81.2 
7:15PM 105.2 62.9 85.2 93.5 

4 Vijalpore petrol 
pump 

8:30AM 73.2 48.5 61.2 78.2 
2:00 PM 91.6 60.4 75.8 86.2 
4:30 PM 99.1 60.3 77.1 92.7 

5 Railway crossing  
8:45 AM 82.5 61.4 62 70.5 
2:30 PM 94.9 54.2 85.1 87.2 
5:00 PM 104.2 56.2 90.1 96.5 

6 Railway station 
9:00 AM 79.5 48.5 61.2 68.3 
2:45PM 97.9 59.9 77.4 80.9 
4:45PM 98.2 52.5 83.4 87.5 

7 Shivaji chowk 
9:30 AM 99.2 42.6 71.2 77.6 
3:30PM 81.2 42.9 75.4 78.3 
5:00PM 102.1 51.4 78.8 82.1 

8 B.P.Bariya science 
college 

10:00AM 90.4 68.4 80.2 85.7 
4:00PM 93.2 58.0 77.9 82.1 
2:00PM 97.6 55.2 76.2 85.6 

9 Tower 10:20AM 107.2 53.4 80.5 86.4 
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Fig. 3 : Noise during morning 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 4 : Noise during afternoon 

  4:20PM 89.8 48.5 80.2 83.0 
2:30PM 90.1 50.4 81.2 74.5 

10 Junathana 
10:45AM 90.1 49.6 81.2 89.4 
4:45PM 89 41.6 78.0 81.2 
8:00PM 92.7 45.2 78.2 84.9 

11 N.H.No. -8 
11:30 AM 98.3 61.5 79.8 96.2 
5:00PM 104 60.7 76.7 101.1 
8:00AM 85.2 45.3 69.2 74.2 

12 Bus stop 
12:15PM 93.6 42.9 81.2 79.5 
5:30PM 95.2 44.1 78.3 81.2 
2:30PM 90.2 45.6 78.3 80.2 

13 Vidyakung school 
1:00PM 98.2 51.5 82.1 86.2 
6:00PM 84.5 45.0 79.5 78.5 
8:30PM 78.5 41.8 68.0 71.5 

14 Dudhia talav 
1:30PM 105.2 56.4 85.6 96.2 
6:20PM 94.7 53.8 77.3 100.7 
8:45PM 80.0 45.2 63.6 73.2 
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Fig. 5 : Noise during evening 

CONCLUSION 
It shows that noise pollution levels have 
exceeded permissible limits even in small town 
like Navsari (District). Noise has become an 
environmental pollution, which is a serious 
concern as it prevents people from enjoying their 
surroundings. For a sound health, one needs 
peace and quiet environment which is a luxury in 
today’s life. Sound pollution not only annoys but 
also causes health problems. It also affects 
animals and their environment. We should try to 
control this environmental problem and it is 
possible by some changes in road side 
construction, parking facilities, planning of road 
widening and public awareness programs by 
government and NGOS. 
Suggestions for noise control 
 Sounding horns in areas like hospitals, 

schools and residential areas should be 
avoided or prohibited.  

 The city essentially needs flyovers at the 
railway crossing to prevent pollution and 
jams during peak hours 

 Strict implementation of one way traffic 
rules in congested locations at the city 
market places. 

 Car or motorbike engines should be turned 
off whenever not in use as it not only 
produces sound but also causes air pollution.  

 Heavy vehicular traffic should be banned 
within the city during rush hours which may 
be relaxed only during lean hours of the day. 
Heavy vehicular traffic through residential 

areas should be banned completely during 
the day time. 

 Automatic traffic signals should be  
installed at all junctions and both vehicles 
drivers as well as pedestrians are made to 
observe traffic rules stringently. 

 Promotion of frequent city bus services 
especially during school and office times.  

 Conditions of roads should be improved by 
- Widening of the roads. 
- Laying the surface scientifically to have 

an even surface 
- Providing pavements on the sides for 

pedestrian use 
- Prohibiting stray cattle on roads. 

 Trees with dense foliage were found to be 
highly effective in absorbing the acoustic 
noise and act as very good screens in 
bringing down the noise levels. 

 Growing of these trees inside the compound 
of dwelling houses, up to a certain distance 
from the busy roads should be encouraged. 

 Public education/awareness program should 
be arranged by government and NGOS 
regarding control / reduction of noise 
pollution. 

 Digging of roads to lay drains, electric and 
telephone cables should not be allowed 
every now and then.  

 The best protection is to avoid exposure    to   
any  loud  sounds.  Pay  attention to the  
listening environment turn down the volume 
on personal listening devices and reduce 
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time participating in noisy hobbies, 
recreational activities and sports.  Wearing 
protection, such as ear plugs or ear muffs is 
strongly advised when in noisy 
environments or using loud equipment.  
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