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Abstract 

Ambient noise level monitoring in Chandrapur City of Central India was carried out in 

residential, commercial and silence zone in January 2017. Ambient noise level monitoring 

was carried out with the help of sound level meter at receivers position (1.2 m from 

ground level) for 24 hours so as to calculate noise level during day (Ld), noise level during 

night (Ln) and noise level during day and night (Ldn). Recorded noise levels were 

compared with Indian Ambient Air Quality Standards (NAAQS) w.r.t. noise. The results 

revealed that maximum noise level during day time (Ld) in residential area was in Nagina 

bagh 85.55 dB (A) and minimum in Police quarter 82.33 dB (A). For noise level during night 

time (Ln) it was similar as that of day time (Ld) values and similar observation trend in 

these sampling locations was recorded for noise level during 24 hours (Ldn). It can be 

concluded that in all residential area sampling locations noise level was significantly 

above the stipulated Indian Standards (NAAQS) for day and night time both. In 

commercial and silence zone day time, night time and day and night time noise levels 

were significantly higher than the stipulated standard. The order of noise level in these 

three sampling zones was in the order of commercial > residential > silence. The plausible 

reasons for such a significant higher noise level can be attributed to vehicular activities on 

street, anthropogenic activities, traffic problems due to “one way” in major part of the city 

along with old haphazard city planning. Thus, noise pollution has emerged out as a major 

physical pollution in the Chandrapur city. 
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Introduction  

Sound is a part of everyday life. 

However, one rarely appreciates all of its 

functions. It provides enjoyable 

experiences such as listing to music or to 

the singing of bird. It enables spoken 

communication with family and friends. 

It alters by ringing of telephone or an 

alarm. Yet too often in our modern 

society, sounds are unpleasant and hence 

unwanted. These are called as noise. 

Noise pollution sources; can be classified 

as mobile and stationary sources, point, 

line and area sources; continuous, 

intermittent and impulsive sources 

(Kamble and Parhad, 2006). 
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As described by World Health 

Organization (WHO, 2005) noise 

pollution is the third most hazardous 

environmental pollution and is almost 

one of the harmful agents which 

adversely affect human health as well as 

environment (Phatak et al., 2008, Zannin 

et al., 2006). The term noise is undesired 

or unwanted sound. Sound is produced 

by the vibration of sound pressure waves 

in the air. Sound pressure levels are used 

to measure the intensity of sound and are 

described in term of decibel (dB). It has 

been stated that some of the most 

pervasive source of noise in our 

environment is those associated with 

transportation. Motorized road vehicles 

are the major source of noise always 

responsible for creating annoyance 

among people (Agarwal and Swami, 

2009).   

In India, noise is included in the 

definition of air pollutants under the Air 

(Prevention and Control of Pollution) Act 

1981. It enables Central and State 

Pollution Control Boards to take suitable 

action against source causing noise 

pollution. Subsequent source specific 

noise standard have been brought out for 

crackers, diesel generator sets and 

loudspeakers. Noise from various 

mechanical and other sources have 

detrimental effects on human health and 

psychology. Generally, loudness of 

traffic noise is dependent on heavier 

traffic volumes, higher speeds and greater 

number of vehicles. Vehicular noise is a 

combination of noise produced by 

engine, exhaust and tires (Lolage et al., 

2013).  

Once the sound is generated its 

propagation will be depend upon 

surrounding terrain, land topography and 

other surface structures. This may reduce 

or may contribute to increase in noise 

level. Various types of hazards are 

associated with noise pollution which 

causes adverse effects on human being. 

Noise has been found to interfere with 

our activities, performance, physiology 

and psychology. It is also known to cause 

nervous disorders, headache, high blood 

pressure and short memory (Sanjay, 

2002). 

According to IIT Delhi and Central 

Pollution Control Board (CPCB) 2009 

report, Chandrapur industrial cluster was 

ranked as the fourth most polluted on the 

basis of air, water and land environment 

(CPCB, 2009). However, noise was not 

included in this assessment and further no 

previous studies were carried out 

regarding ambient noise level in the city. 

This may be perhaps the first study in its 

kind with the objective to assess ambient 

noise level in Chandrapur city in 

residential, commercial and silence zone.  

Study Area 
Chandrapur formerly Chanda (19.57

o 

N latitude and 79.18°
 
E longitude, Figure 

1) is a city and municipal corporation in 

Chandrapur district of Maharashtra state 

of India. The cityis situated at an altitude 

of 189.90 m above mean sea level and 

has an area of 70.02 sq km.  According to 

2011 census, the city had a population of 

3,75,000. Different types of vehicles are 

plying on the streets of Chandrapur city. 

According to 31
st
 March 2011, motor 

vehicles population in the district 

includes motor cycle 139343, scooters 

401613, moped 44690, motor car and 

jeep 21466, auto-rickshaws 6852, truck, 

lorries and tankers 7961 and tractor & 

trailers 12654 (Motor Transportation 

Statistics of Maharashtra).   
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Methodology  

Noise Sampling 
Ambient noise level in various parts 

of Chandrapur city was monitored in 

January 2017 and compared with the 

CPCB standard for ambient air quality 

with respect to noise. Sound Pressure 

Level (SPL) measurements were 

recorded with a precision mini sound 

level meter (CENTER 325 Sound Level 

Meter IEC 651 TYPE II, Made in 

Taiwan), which was calibrated before 

measurements were carried out. Noise 

levels were recorded in “A” weighting. 

Measurements were recorded at 

receiver’s position of 1.2 m above ground 

level and away from any reflecting 

object. Sampling was carried out for 24 

hours day and night to compare 

difference in noise level and compute 

equivalent noise level during day time 

(Ld), night time (Ln) and during day and 

night time (Ldn). Noise monitoring was 

carried out in residential area which 

includes Nagina bagh, Indira nagar, 

Pathanpura and Police quarter at 

Bhawanji Bhai school, while in 

commercial area at Bangali camp and 

Gandhi square and in silence zone at 

Government medical hospital.   

 

Results and Discussion 

The equivalent noise levels observed 

in various residential, commercial and 

silence zones in Chandrapur city are 

presented in Tables 1 and 2 and Figures 2 

and 3. Table 3 presents Indian Ambient 

Air Quality Standards (NAAQS) w.r.t. 

noise for different area/zone. The results 

obtained from the study area were 

compared with the standard so as to 

ascertain the noise level in different parts 

of the city.   

 

 

Residential Area 
Ambient noise monitoring from 

residential area of Chandrapur city was 

carried out from four sampling locations 

identified from various parts of the city 

with different socio-economic, 

demographic and cultural aspects. The 

results obtained were computed for 

ambient noise level during day time (Ld), 

noise level during night time (Ln) and 

noise level during day and night (Ldn). 

The results obtained are presented in 

Table 1 whereas; equivalent noise level 

during day and night is depicted in Figure 

2. From the table it can be seen that noise 

level during day time (Ld) in Nagina 

bagh was maximum 85.55 dB (A) among 

the sampling locations from residential 

area followed by Indira nagar 84.48 dB 

(A). Pathanpura had noise level of 83.19 

dB (A) and minimum noise level was in 

Police quarter near Bhawanji Bhai school 

82.33 dB (A). On inter-comparison of 

noise observations during day time it was 

observed that in all these sampling 

locations noise level was comparable. 

The range of noise level was narrow with 

3 dB (A). Noise level observed during 

day time (Ld) in these sampling locations 

on comparison with Indian standard 

(NAAQS) w.r.t. noise for residential zone 

during day time 55 dB (A) it was 

observed to be significantly higher. The 

higher noise level from these residential 

area may be contributed by non-industrial 

sources such as vehicular activities, 

anthropogenic activities etc. All these 

sampling locations are important 

residential area from the city which 

depicts overall noise level in residential 

area. 

Noise level during night time (Ln) 

from these residential areas was found to 

be in the range of 81.91 dB (A) - 79.11 

dB (A). Maximum Ln value was 
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observed in Nagina bagh 81.91 dB (A) 

followed by Indira nagar 81.30 dB (A), 

Pathanpura 79.19 dB (A) and minimum 

79.11 dB (A) in Police quarter near 

Bhawanji Bhai school. The noise level in 

these sampling locations were 

comparable with a spread of 2 dB (A) 

only. On comparison of Ln values 

observed in these sampling locations with 

that of Ld, it can be observed that 

marginal reduction in noise level during 

night time. Maximum difference of 4 dB 

(A) between noise level during day and 

night time was observed in Pathanpura 

followed by Nagina bagh  3.64 dB (A),  

Police quarter near Bhawanji Bhai school 

with 3.22 dB (A) and minimum 

difference in Indira nagar  3.18 dB (A).  

Night time noise level (Ln) in Police 

quarter and Indira nagar was not 

significantly different. It was found that 

in all these sampling locations noise level 

was above the stipulated standard and 

was in the order of Nagina bagh > Indira 

nagar > Pathanpura > Police quarter. 

During night time although 

anthropogenic activities got reduced 

down; however, owing to close proximity 

of sampling locations to commercial area 

where throughout night various activities 

contribute to noise thus resulted into such 

an enhanced noise level during night time 

too. 

It can be observed from equivalent 

noise level during day and night time 

(Ldn) from these sampling locations that 

maximum noise level was in Nagina bagh 

83.15 dB (A) followed by Indira nagar 

82.56 dB (A), Pathanpura 81.91 dB (A) 

and minimum in Police quarter 80.57 dB 

(A). Ldn value portrays a picture of noise 

level in a sampling location during day 

and night. This indicates noise level was 

in the order of Nagina bagh > Indira 

nagar > Pathanpura > Police quarter. 

Thus, it can be pointed out that noise 

level in Nagina bagh during day and 

night time may be  significantly higher 

and exposure of inhabitants to these noise 

levels can cause adverse auditory and non 

auditory effects which need to be 

ascertained.    

Commercial Area 
Ambient noise level monitoring was 

carried out at two important commercial 

centers of the city Gandhi square and 

Bangali camp. In both the areas number 

of shops were there along with daily 

vegetable market at about 150 m away. 

Further, Gandhi square is in the heart of 

the city; whereas, Bangali camp is 

situated on State Highway (SH 266) at 

the outskirt where in addition to 

commercial activities heavy vehicular 

activities of trucks contribute 

significantly to noise level. The density 

of traffic which was mostly composed of 

city buses, tempos, auto rickshaws, cars, 

two wheelers, and the extent of human 

activities are extremely thick at the 

commercial site. Lack of enough open 

spaces also contributes significantly to 

high noise level.  

As presented in Table 2 day time 

noise level (Ld) at Bangali camp was 

found to be 93.23 dB (A); whereas, at 

Gandhi square it was 88.96 dB (A). On 

comparison of noise level during day 

time at these two sampling locations it 

can be seen that Bangali camp had 

maximum noise level and minimum at 

Gandhi square. The difference in noise 

level at these two sampling locations was 

4.27 dB (A). Bangali camp being in close 

proximity to SH 266 where number of 

commercial activities along with 

vehicular activities had contributed 

significantly to enhanced ambient noise 

level. Comparison of noise levels at these 

commercial areas with Indian NAAQS 
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w.r.t. noise (Table 3) for day time it was 

observed that noise level was 

significantly higher and was about 1.5 

times more. 

Noise level during night time (Ln) at 

Bangali camp was 89.60 dB (A) which 

was also maximum of the sampling 

locations monitored for commercial area. 

Minimum noise level during night time 

was observed at Gandhi square 82.32 dB 

(A). On comparison of noise level during 

night time at these locations it was found 

that a difference of 7.28 dB (A). 

Comparison of these ambient noise levels 

with Indian NAAQS w.r.t. noise for night 

time revealed that these sampling 

locations had significantly higher noise 

level than the stipulated standard and was 

about 1.5 times more.  

Equivalent noise level during day and 

night time (Ldn) (Figure 3) at these 

commercial sampling locations revealed 

that at Bangali camp it was 91.32 dB (A) 

whereas, at Gandhi square it was 85.58 

dB (A). The observations recorded at 

these commercial sampling locations 

indicates that noise level was 

significantly higher during day and night 

time both. It can also be pointed out that 

some anthropogenic activities where 

continuously carried out at these 

sampling locations which resulted into 

such an elevated noise levels. 

Silence Zone 
Noise level in silence zone was 

monitored at government hospital, 

Chandrapur. According to Indian 

NAAQS w.r.t. noise, silence zone of 100 

m area from the designated location 

(includes hospitals) has been declared as 

silence zone. The government hospital in 

Chandrapur is situated in the heart of the 

city and adjacent to a busy street. Nearby 

hospital, number of small shops carries 

out their daily activities. In addition to 

this, vehicle playing on street may be 

contributing significantly towards noise 

level. 

Noise level during day time (Ld) was 

found to be 81.63 dB (A) whereas, for 

night time (Ln) it was 76.21 dB (A). 

Noise level during 24 hours was found to 

be 78.80 dB (A). These observations on 

comparison with Indian NAAQS w.r.t. 

noise (Table 3) reveled that, noise level 

during day and night time both were 

above the standard. The recorded 

observations where 1.6 times and 1.9 

times more than the standard for day and 

night time respectively. 

Anthropogenic activities along with 

vehicular activities may had contributed 

significantly to noise level in silence 

zone. Further, it was also observed that 

noise level was consistently higher both 

during day and night time with a 

marginal difference of 5.42 dB (A).  On 

comparison of noise level observed at 

residential, commercial and silence zone 

of the city it can be observed that 

maximum noise level during day time 

(Ld) was observed at commercial area 

followed by residential and minimum in 

silence zone. Similar trend was also 

observed at night time (Ln) and 

equivalent day and night time (Ldn) noise 

level also. In commercial area, owing to 

number of commercial activities carried 

out during day and night along with 

vehicular and anthropogenic activities 

may had significantly contributed 

towards increase in noise level. 

Residential area had also reported higher 

noise level and this can be assigned to 

anthropogenic activities and proximity to 

vehicular activities on street. Similar 

reasons can also be assigned for elevated 

noise level at government hospital area 

(Silence zone). It can be pointed out that, 

noise level during day, night and 24 
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hours at all sampling locations and all 

zones where noise monitoring was 

carried out, was significantly higher than 

the Indian NAAQS w.r.t. noise. Thus, the 

noise pollution emerged out as one of the 

important pollution in the city.  

Noise levels observed in Chandrapur 

city at residential, commercial and 

silence zone on comparison with noise 

level observed in Nagpur city (Kamble 

and Parhad, 2006) at similar zones 

reported that noise levels at residential 

zone during day and night time was 59.6 

dB (A) and 57.3 dB (A) respectively. In 

commercial area equivalent noise levels 

during day time was 81.4 dB (A) and at 

night time 71.6 dB (A); whereas, for 24 

hours it was 77.8 dB(A). In silence zone 

equivalent noise levels were found to be 

70.9 dB (A) during day time and 63.3 dB 

(A) during night time. Thus, it can be 

stated that noise level in Chandrapur city 

was significantly higher than Nagpur 

city. 

Street traffic noise pollution in Pune 

University (Lolage et al., 2013) revealed 

that mean values of noise level were 75.0, 

49.6, 49.8 and 53.5 dB (A) during day 

time on week days; whereas, for night 

time 64.0, 45.1, 47.1 and 46.7 dB (A) at 

main gate, department of Environmental 

Science building, Jaykar library and 

administrative building respectively. The 

maximum noise level was 82.1 dB (A) 

and minimum of 42.7 dB (A) at Jaykar 

library. Pune University being an 

education institute falls under the 

category of silence zone. The noise levels 

on comparison with silence zone in 

Chandrapur city (government hospital) 

revealed that noise level get influenced 

by vehicular traffic. Main gate of the 

university is dominated by vehicular 

activities which resulted into significant 

higher noise levels. The main gate noise 

level observations where comparatively 

lesser than noise level observed at 

government hospital in Chandrapur city.   

Noise pollution in Tirupur city 

(Keerthana et al., 2013) shows that in 

many areas the noise level prevailing 

averages around 85 dB (A) at 90% of the 

busy points of the city. Most of the noise 

was generated only due to horns of 

vehicles like rickshaws, buses, wagons 

and trucks etc. Tirupur being a small and 

congested city, creates chronic issues 

related to noise pollution. As rapid 

change in city which leads to increase in 

number of vehicles being used regularly 

adds thrust on noise pollution in the city. 

Similar observations were also recorded 

from the Chandrapur city also. The city 

was built by Gond King Khandkya 

Ballarshah about 500 years ago and is a 

traditional congested and haphazardly 

planned city thus leading to enhanced 

ambient noise level. 

Henrique et al., (2002) reported noise 

pollution in the city of Curitiba, Brazil 

that 93.3% out of the locations display 

during the day equivalent sound levels 

over 65 dB (A) and 40.3% out of the total 

number of locations measured display 

during the day extremely high values of 

equivalent sound levels over 75 dB (A). 

Traffic noise pollution in Amman, 

Jordon (Jamrah et al., 2006) reported 

minimum and maximum noise levels 

were 46 dB (A) and 81 dB (A) during 

day time and 58 dB (A) and 71 dB (A) 

during night time respectively. The 

measured noise level exceeded the 62 dB 

(A) acceptable limit at most of the 

locations. The results obtained in 

Chandrapur city were comparatively 

higher that reported by (Jamrah et al., 

2006). Amman being the capital city with 

proper city planning, in spite being 

highly urbanized with number of vehicles 
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had comparatively lower noise levels as 

compared with Chandrapur city.  

 

Conclusion  

From the results it is clear that 

anthropogenic activities particularly 

vehicular activities contribute 

significantly towards increase in ambient 

noise level in Chandrapur city. The noise 

levels in Chandrapur city were found to 

be above the stipulated standards 

prescribed by CPCB for noise level at 

commercial, silence and residential zone. 

Necessary abatement measures are 

required to control ambient noise levels. 

It was observed that noise level during 

day and night time was above the 

prescribed limit (NAAQS w.r.t. noise). 

The elevated noise level can be attributed 

to vehicular and anthropogenic activities 

in the city. 

Necessary modifications in vehicular 

engine and silencer can contribute 

significantly in reduction of noise level at 

the source. Use of low noise silencer and 

proper horn level can significantly 

contribute in noise level reduction. 

Removal of encroachment, creation of 

parking lots at proper places in the city 

along with proper road construction and 

design particularly near silence zone and 

traffic management may contribute to 

reduction in noise level. Development of 

green belt and noise barriers at places of 

higher noise levels can attenuate noise 

significantly.  

 

Table 1: Ambient noise level in residential zone of Chandrapur city 

Sampling 

location  

Equivalent noise level 

during day time (Ld) 

dB (A)  

Equivalent noise level 

during night  time (Ln) 

dB (A) 

Equivalent noise level 

during day and  night  

time (Ldn) dB (A) 

Nagina bagh  85.55 81.91 83.15 

Indira nagar  84.48 81.30 82.56 

Pathanpura   83.19 79.19 81.91 

Police quarter 82.33 79.11 80.57 

 

Table 2: Ambient noise level in commercial and silence zone of Chandrapur city 
Sampling 

location 

Equivalent noise level 

during day time (Ld) 

dB (A) 

Equivalent noise 

level during night  

time (Ln) dB (A) 

Equivalent noise level 

during day and  night  

time (Ldn) dB (A) 

Commercial    

Bangali camp 93.23 89.60 91.32 

Gandhi square   88.96 82.32 85.58 

Silence zone    

Government 

hospital  

81.63 76.21 78.80 

 

Table 3:  National Ambient Air Quality Standards with respect to noise 

Area code Category of area/zone 
dB (A) Leq* 

Day time Night time 

A Industrial zone 75 70 

B Commercial zone 65 55 

C Residential zone 55 45 

D Silence zone 50 40 

Ethiopian Journal of Environmental Studies and Management Vol. 11 no.3 2018 



262 

 

Notes:  

Day time is reckoned between 6 am to 10 pm 

Night time is reckoned between 10 pm to 6 am  

Silence zone is defined as an area comprising not less than 100 meters around hospitals, 

educational institutions and courts. The silence zones are zones which are declared as such by the 

competent authority. 

* dB (A) Leq denotes the weighted average of the levels of sound in decibel on scale A which is 

relatable to human being.   

A “decibel” is a unit in which noise is measured.  

“A” in dB (A) Leq, denotes the frequency weighting in the measurement of noise and correspond 

to frequency response characteristics of human ear.  

Leq: It is energy mean of the noise level over a specified period.  

(Pollution Control Acts, Rules and Notifications, 1998) 

 

Fig. 1: Chandrapur district with differnet talukas in central India (Satapathy, 2009) 
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Figure 2: Equivalent noise level in residential area of Chandrapur city 

 

Fig. 3: Equivalent noise level in commercial and silence area of Chandrapur city 
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