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Abstract

A preliminary assessment of noise levels during Deepawali, was made in the present study. In order

to assess the situation of noise levels in and around Balasore during two consecutive Deepawali of

the year 2010 and 2011; noise monitoring was carried out in three different specified times (4:30

7:00 p.m., 7:0010:30 p.m., 10:30 p.m.1:00 a.m.). Noise descriptors such as L
10

, L
50

, L
90

, L
eq
, noise

pollution level and noise climate were assessed to reveal the extent of noise pollution in this festival

of crackers. Permissible limit of noise levels (L
eq
) prescribed by WHO during the festival was 100 dB

and Lmax must not exceed 110 dB during such occasion. However, in all the cases Lmax and NPL

values exceeded 110 dB, while Leq values ranged from 92.9 to 101.9 dB during 2010 Deepawali and

81.5 to 100.8 dB during 2011 Deepawali. On the other hand, all the noise monitoring sites belonged

to residential areas. The assessed noise levels during such festivity are much more than 55/45 dB

i.e. prescribed for residential areas for day/night time by CPCB. However, it was observed that the

noise of Deepawali (Leq) decreased considerably and was less during 2011 than 2010. These may

be due to increased environmental awareness among the public. Subsequently, the people of

Balasore prefered to celebrate Deepawali, the festival of lights without sound and smoke. Noise

policy should also be worked out for a better understanding of such local, social and cultural festivals

in which annoyance arise.
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Introduction

There are numerous effects on the human

environment due to increase in noise pollution. The effects

of noise pollution are noise-induced hearing impairment;

interference with speech communication; disturbance of

rest and sleep; psycho-physiological, mental-health and

performance effects; effects on residential behaviour and

annoyance; and interference with intended activities (WHO,

1999; Gorai and Pal, 2006; Babisch, 2005). Noise during

festivities is an imperative source of annoyance (Singh and

Joshi, 2010; Goswami and Pradhan, 2009). Deepawali is a

festival of crackers observed in almost all parts of the

country. The varieties of crackers are the major source of

acute noise and air pollution. The crackers contain

dangerous chemicals including arsenic, sulphur,

magnesium, iron and aluminum dust which are harmful to

human health (Deka, 2011; Singh and Joshi, 2010). Fireworks

also generate poisonous gases, which cause respiratory

diseases, eye ailment, nausea and headache in human

beings (Kudesia and Tewari, 2007; Singh and Joshi, 2010;

Dhembare and Gholap, 2011). Firecrackers generate

instantaneous impulsive noise, which when measured in free

field condition in impulsive mode, gives peak sound pressure

level. It is quite obvious that a number of crackers when

bursting serially can easily form a band of continuous noise

in the presence of reflecting surfaces. The reverberation of

sound wave due to repeated reflection in the surfaces prolongs
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the time interval of prevailing sound intensity. The

continuous band of noise, thus formed, definitely affects

the ambient level in close proximity (WHO, 1999; WBPCB,

2003; Kudesia and Tewari, 2007). The main cause of increase

in ambient noise level on Deepawali is bursting of crackers.

Moreover, to have a clear idea about the ambient noise

level in residential areas in the city of Balasore during

Deepawali festival, a noise monitoring survey was

undertaken during two consecutive years (2010 and 2011).

Consequently, it was an attempt to compare the noisy

environment during Deepawali days of 2010 with that of

2011.

Materials and Methods

The Balasore city is located at 21° 06' N latitude

and 86° 50' E longitude in the state of Odisha. The noise

levels were measured following standard procedure using

calibrated sound level (dB) meter (Model LUTREN, SL-

4010) on Deepawali day during 2010 and 2011 at 10

locations of residential areas (Near Mahila Bank,

Azimabad; near Cinema square, Motiganj; near Sanjay

heights, Gadagadia; Mallikashpur; Golapokhari; near UP

School, Bateswar; Gopalgaon; near Hanuman Mandir,

Maruadi Sahi; Bhaskarganj and Dewanpatna) of Balasore.

One hundred fifty records were made within two and half

an hour duration (i.e. at one minute interval) during three

specified times (4:30-7:00 p.m., 7:00-10:30 p.m., 10:30 p.m.-

1:00 a.m.). It is imperative to mention here that there was

good climatic condition on both the days.

Noise descriptors such as L
eq
, Noise Pollution Level

(NPL) and Noise climate (NC) were assessed to reveal the

extent of noise pollution due to this festival during two

consecutive years (2010 and 2011) in this city. Noise

descriptors such as L
10

, L
50

, and L
90 

were also assessed to

calculate the value of L
eq
 using the formula of Robinson

(1971). The correlation co-efficient was calculated at a peak

hour (7-10:30 p.m.) to infer the level of significance. Mean

noise levels and its standard deviation was also calculated

by using SPSS software.

Results and Discussion

L
eq
 monitored in 2010 ranged from 92.9 to 98.2; 94.1

to 99.9 and 94.3 to 101.9 dB during 4:30-7:00 p.m., 7:00-10:30

p.m. and 10:30 p.m.-1:00 a.m. (next day) (Table 1), while L
max

ranged from 113.7 to 118.8; 114.3 to 120.4 and 113.7 to 117.4

dB during 4:30-7:00 p.m., 7:00-10:30 p.m. and 10:30 p.m.-1:00

a.m. (next day), respectively. Similarly, L
eq
 monitored in 2011

ranged from 81.5 to 93.6; 92.4 to 100.8 and 86 to 94.2 dB

during 4:30-7:00 p.m., 7:00-10:30 p.m. and 10:30 p.m.-1:00

a.m. (next day) (Table 1), while L
max

 ranged from 111.2 to

113.; 109.7 to 114.1 and 110.8 to 113.7 dB during 4:30-7:00

Table 1 : Noise level (dB) variations at different locations of Balasore City during three specified times on Deepawali days of 2010 and

2011

Monitoring sites Deepawali day of 2010 Deepawali day of 2011

4:30-7:00 p.m. 7:00-10:30p.m. 10:30p.m.-1:00a.m. 4:30-7:00 p.m. 7:00-10:30 p.m. 10:30 p.m.-1:00 a.m.

    (the next day)     (the next day)

Mean L
eq

Mean L
eq

Mean L
eq

Mean L
eq

Mean L
eq

Mean L
eq

+SD +SD +SD +SD +SD +SD

Azimabad (near 84.4 93.7 92.0 99.9 86.7 94.7 73.8 81.5 77.4 94.6 76.5 86

Mahila bank) +8.8 +8.7 +9.3 +10.0 +13.6 +12.3

Motiganj (near 83.2 92.9 91.6 98.8 87.5 99.2 78 87.3 80.7 99.9 79.0 92.7

Cinema square) +9.8 +8.5 +11.2 +9.8 +12.4  +10.7

Gadagadia (near 84.1 97.3 91.8 99.3 87.8 99.1 77.6 88.1 79.4 98.3 78.1 89.8

Sanjay heights) +8.8 + 8.7 + 9.2 +10.9 +13.0 +11.4

Mallikashpur 82.6 94.1 91.2 98.7 87.4 95.1 77.9 89.1 78.8 97.2 77.8 88.8

+8.9 +8.8 +9.3 +11.9 +13.3 +12.0

Golapokhari 84.3 95.2 90.5 96.1 89.8 97.4 75.2 86.1 77.1 92.4 76.4 86.3

+8.2 + 8.1 +8.2 +11.1 +13.6 +12.4

Bateswar (near 82.1 95.3 91.0 95.7 90.7 95.6 77.4 89.8 79.3 99.9 78.2 90.8

UP school) +7.4 +7.9 + 7.6 +11.5 +13.5 +11.8

Gopalgaon 80.6 98.2 91.4 99.2 88.1 101.9 77.6 89.5 79.6 99.1 78.9 89.4

+ 9.2 + 8.6 + 9.6 +11.1 +13.2 +12.4

Maruadi sahi (near 81.3 93.8 92.2 96.2 86.8 95.1 75.9 87.0 77.2 98.5 76.1 90.0

Hanuman mandir) +8.8 +7.3 + 9.3 +10.8 +12.4 +11.2

Bhaskarganj 83.1 93.8 90.3 95.8 86.5 97.3 77.5 90.0 80.3 99.3 78.0 91.3

+9.0 + 7.7 + 9.5 +11.0 +13.2 +11.8

Dewanpatna 80.2 93.3 90.6 94.1 87.8 94.3 79.3 93.6 81.6 100.8 80.1 94.2

+8.1  + 7.8 + 8.1 +10.9 +13.3 +11.9
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p.m., 7:00-10:30 p.m. and 10:30 p.m.-1:00 a.m. (next day),

respectively. L
10
 (peak noise level) monitored in 2010 ranged

from 98.4 to 99.6; 98.7 to 101.4 and 98.7 to 101 dB during

4:30-7:00 p.m., 7:00-10:30 p.m. and 10:30 p.m.-1:00 a.m. (next

day), while L
90
 (background noise level) ranged from 74.1 to

80.2; 79.5 to 84.2 and 73.8 to 81.8 dB during 4:30-7:00 p.m.,

7:00-10:30 p.m. and 10:30 p.m.-1:00 a.m. (next day),

respectively. Similarly, L
10
 (peak noise level) monitored in

2011 ranged from 90.3 to 95.4; 99.3 to 101.1 and 93.2 to 95.4

dB during 4:30-7:00 p.m., 7:00-10:30 p.m. and 10:30 p.m.-1:00

a.m. (next day), while L
90
 (background noise level) ranged

65.7 to 67.3; 63.4 to 65.4 and 64.8 to 66.7 dB during 4:30-7:00

p.m., 7:00-10:30 p.m. and 10:30 p.m.-1:00 a.m. (next day),

respectively. Permissible limit of noise levels (L
eq
) during

such festival is 100 dB and L
max

 should not exceed 110 dB

during such occasion (WHO, 1999). In all the cases, L
max

values exceeded the permissible limit (110 dB) and Leq values

were close to the permissible limit (100 dB) and was more

than 90 dB in most cases. Any noise above 90 dB causes

injury to the ears. The  louder noise with shorter exposure is

needed for damage (CPCB, 2000; Muzet, 2007; Ouis, 2001).

Moreover, it is imperative to note that all the investigated

sites belonged to residential areas. The permissible noise

level for residential areas prescribed by CPCB is only 55 dB

during day time and 45 dB during night time (CPCB, 2000).

The above discussed data explicitly revealed that the noise

produced during Deepawali was around double of the

tolerance limit prescribed for residential areas. However, it

is evident that the noise of Deepawali (Leq) decreased

considerably and was is less during 2011 than 2010 (Table 1).

It may be due to increased environmental awareness among

the public.

Assessed noise pollution level (NPL) in 2010 and

2011 ranged from 112.1 to 129. 1 and from 105.6 to 135.7 dB,

respectively, while calculated NC value ranged from 16.4 to

27.2 and from 24.1 to 37.2 dB, respectively (Fig. 1). Trees are

highly effective in absorbing the acoustic noise and act as

very good screens in bringing down the noise level. Higher

values of NPL at Balasore during Deepawali nights could

be attributed to lower buffering of noise due to lesser

numbers of trees in the heart of the city (Maleki and

Hosseini, 2011). NPL takes into account the variations in

the sound signal and hence serves as better indicator of the

pollution in the environment for physiological and

psychological disturbance of the human system. NPL values

are higher than Leq and are indicator of annoyance. Higher

the NPL, higher the annoyance caused by the noise levels

(Saler and Vibhute, 2011). It is pertinent to mention here that

in most of the cases, NPL values exceeded the permissible

limit (100 dB) during both the years. Noise climate (NC) is

the range over which the sound levels are fluctuating in an

interval of time. In most of the cases, the NC values were

more than 16 dB. The data explicitly depict that noise level

during Deepawali was alarming. Though L
eq
, L

10
 (peak noise

level), L
90
 (Background noise level) values were

comparatively less during 2011 than 2010, the NPL values

of 2011 were more or less same or sometimes more than that

of 2010. This is because of the difference between peak

noise and background noise level i.e. the range of

fluctuations of sound level in an interval of time was

comparatively more during 2011 than 2010.

It was observed from the assessed noise levels that

7-10:30 p.m. was the peak hour during both the years of
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Fig. 1 : Variations of noise descriptors (NPL, NC) at different locations of Balasore city during three specified times on two consecutive

Deepawali days of 2010 and 2011
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Deepawali celebration. For peak hour, the Karl Pearson’s

co-efficient (r) was 0.4. Here the value of probable error was

1.075, which was more than the correlations co-efficient. As

the value of ‘r’ was less than probable error, the correlation

was not significant. Thus, it explicitly revealed that the noise

levels of different locations during two consecutive years

of Deepawali celebration did not differ significantly at the

peak hour.
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