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ABSTRACT

A study has been made to assess the noise pollution at thirty different locations in yoga city Rishikesh,
which is lies between Latitude 30° 06' 12.12" N and 27°29'N and Longitude 78° 17' 41.11" E. During
each sampling of noise, 25readings of SPL. were recorded at an interval of 30 seconds in a period of 10
minutes from 5 January 2021 to 30 January 2021 for the parameters such as Lo, Lso, Loy, Lmax, and Lmin
in addition to Leq in different categorized vicinity. The results revealed that minimum and maximum
pollution of noise levels varied between 56.1 to 83.6 dB (A) Leq. in the city. Based on the questionnaire
survey, 70% of respondents reported headache, 90% sleeplessness, 48% hypertension, 75% stress, 80%
irritation, and Before and after the lockdown period, respectively, (60%) and (82%) of respondents
reported feeling no disturbance due to noise. Higher Noise level produces direct and cumulative
inauspicious effects on the health of existing population and animal and it also humiliate suburban,
societal and working environment with consequent real and insubstantial losses. The noisy environment
also rises as one of the crucial poisons of circumstance. From researches noise pollution is a globally
major problem including India. Noise level in the study area is found higher than the standard limits
prescribed by CPCB. The present assessment will be key for the awareness of the public and authorities to
take any action to control noise pollution and protect society from its unfavorable effects.

Keywords: Equivalent continuous noise level (Leq), Noise pollution, Noise pollution indices, Noise
standards, Traffic noise and Questionnaire.

INTRODUCTION

The rapid increase in the populations of the urban and suburban areas all over the world has resulted in
the extension of cities vicinity which is necessary for providing appropriate jobs, housing, and sustainable
livelihoods (Basu et al., 2021). Pollution is the addition of unwanted substances into the environment that
can damage our earth. Noise is generally defined as the unwanted sound produced by various natural or
man-made sources such as construction, industrial, transportation activities, etc. Present time
anthropogenic activities are the major source of noise pollution (Templeton et al. 2016). Noise associated
with the transportation sector is a worldwide problem, which has allied with the industrial revolution
(Caciari et al. 2013). The unpleasant sounds and noise become unwanted when it interferes with normal
activities such as sleep or conversation, disrupts or diminishes one’s quality of life, and an imbalance in
nature. Noise pollution is the consequence of worldwide urbanization and industrialization and it is
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considerably dissimilar from air, soil, and water pollution due to its extensive and exclusive sources.
Nowadays it is considered a major environmental problem in developed and developing countries all over
the world including India also (Ravindra et al. 2016). Many studies all over the world support the
connection between environmental noise and human and animal health. The World Health Organization
says that any sound less than 70 decibels is not hazardous and will not cause any ill effects to the living
organisms. However, sounds that are more than 70 decibels are considered hazardous. Poor urban
planning may give rise to noise disintegration or pollution, side-by-side industrial and residential
buildings can result in noise pollution in the residential areas. The main sources of noise pollution in
urban area which affect the modern life of a human is transportation sector like roadway (Cai et al. 2019),
railway (Bunn and Paulo 2016; Pultznerova et al. 2019), airway and airport (Gagliardi et al. 2017), and
the very irritating noise of wind turbine (Gallo et al. 2016; Michaud et al. 2016). Internationally Noise
pollution is the main issue of environmental complaints in many large cities of India. This has noteworthy
impacts on the quality of human wellbeing (Dzhambov et al. 2017; Gozalo et al. 2018). Many studies
were done by researchers in the different parts of the country also support the relationship between
human health and environmental noise.. A higher level of noise exposure is able to cause a number of
troubles associated with human health, such as slumber disorders with arouse and mental health disorders
(Sygna et al. 2014), obliteration in learning, hypertension ischemic heart sickness (Eunice et al. 2014),
issues of high blood pressure (Evans et al. 2001), loss of memory (Paunovic et al. 2011), reductions in
spur and attention (Matheson et al. 2010), mainly irritation harming physiological functions in humans
and its effects are also seen in animals, noise can enhance the risk of death by altering predator or prey
detection and avoidance, interfere with reproduction and navigation, and contribute to permanent hearing
loss. The allowable noise level for different zones is laid down by Central Pollution Control Board
(CPCB). However, many locations in the study area are at this time facing many challenges, among
which is a rising noise pollution level. As more and more villagers and children move down to the plains
of Uttrakhand to seek economic opportunity as well as access to the basic facilities and infrastructure.
Thus, cities are becoming overcrowded. This paper aims to study the growing noise level trends in the
city, analyze the sound levels to ascertain the status of ambient noise levels, and recommend appropriate
protective measures. The data used for substantiation has been observed with the help of a sound meter at
various locations in yoga capital Rishikesh and then this obtained data were compared with the ambient
standards prescribed by CPCB. These days, a lot of researchers from all over the world in different fields
are Paying Attention to the assessment of environmental noise from the commercial, residential, silent,
and industrial area which is affected by noise levels (Minichilli et al. 2018; Wang et al. 2018; WHO,
2018). A study done by (Kim et al., 2019) suggests that an increase of 5dB of roadside noise can raise the
probability of hypertension by 3.4%.

Location of the study area

The present study was conducted before and during the COVID-19 lockdown, 2021 with the help of
portable precision sound level meter type SL-4005 to examine the ambient noise levels of yoga capital of
Uttarakhand, India. The study area is situated at latitude 30.103368°N and longitude 78.294754°E with an
average elevation of 340 meters (UTM, 2021) with a heavy density of population of 8851/km”. The city is
also known as the “Gateway to the Garhwal Himalayas” and “Yoga Capital of the World” (Fig.1). In the
study area a number of prehistoric and new temples, are also located such as Shatrughna Mandir, Bharat
Mandir (Lord Vishnu's avatar), Lakshman Mandir, and Lakshman Mandir is situated near Lakshman
Jhula.
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Fig. 1: Sampling locations of Rishikesh City.
Materials and Method

For the monitoring of noise level, a sound pressure level meter was used. The sampling of noise level is
based on the recommendation of CPCB and the instruction manual of the instrument. To assess the
representative noise monitoring, thirty sampling locations (shown in fig.1) were chosen at a different
locations in the study area to assess the subjective and objective noise levels from 2 January 2021 over
from 15Februry 2021. For assessing noise level, the sound level meter was placed 1.2 m above the ground
level and 3.5 m far from the noise source to assess the noise from all sampling locations (Farooqi et al.
2017). The subjective assessment has been conducted through the question answer survey by involving
people residing around the selected noise monitoring stations where readings have been taken.

The observations of the parameters such as L.10, 190, L50, Lmax, and Lmin in addition to Leq were
carried out at the 30 designated monitoring stations which are shown in study area map (Fig. 1). The
sound pressure level at each station was noted two times a day i.e. in the Morning (6 am-10 am) and in
the Evening (4 pm -10 pm). This imparts a holistic picture of Noise Climate (NC), Noise Pollution Level
(Lnp), and Equivalent Continuous Noise Level (Leq). The observed values and deduced values of NC,
Lnp, and TNI (Traffic Noise Index) are shown in special distribution map.The value of NC is also shown
in Fig. 4. Since the observed values are in decibels hence cannot be averaged out, therefore, critical
parameters have been worked out separately for each station.

The following formulae have been deployed NC (Noise Climate) = Ly, - Lo
L., (Noise Pollution Level) = Ls, + [NC?%/56] + NC
TNI (Traffic Noise Index) = Loy + 4 [Lg - Log] - 30

RESULTS AND DISCUSSION
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The summary of noise monitoring results obtained different some countries and organization
including India are given in Table 1.

Tablel. Ambient Noise level standard of some countries and organization

Countries / Noise level in dB(A)
Organization Silent zone Residential Area | Commercial Area | Industrial Area
Day Night Day Night Day Night Day Night

Australia 45 35 45 35 55 45 65 55
Bangladesh 45 35 50 40 70 60 75 70
India 50 40 55 45 65 55 75 70
Iran N/A N/A 55 45 65 55 75 65
Japan 45 35 50 40 60 50 60 50
Malaysia 50 40 60 50 65 55 75 70
Nepal 50 40 55 45 65 55 75 70

Source: (CPCB, 2001;Yadav et al., 2021)

The value of Leq noise level before and after lockdown period ranged from 63.6 to 69.9 dB (A) and 56.2
to 66.0 dB (A) respectively its special distribution shown in (Fig. 2).
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Figure 2: Spatial distribution of (Leq) Noise level during lockdown at Morning and Evening time

In the morning time maximum noise level of 120.24dB (A) was recorded at Chungi (Sg) and a minimum
noise level of 63.91 dB (A) was recorded at Geeta Bhawan (S12). Noise Climate (NC) represents the
range over which the sound levels fluctuate in the given time interval. Station (Sg) Chungi represents the
highest fluctuation with the NC levels of 22.66 during the morning. Station (Syg)Vithal Ashram has
registered the lowest fluctuation owing to the relative stability of noise sources during the morning. From
the above Figure, it was determined that in the Evening time maximum noise level of 107.36dB (A) was
recorded at Mandi (S,), followed by Sai Ghat (S;) with a maximum reading of 103.46dB (A) and a
minimum noise level of 63.01 dB (A) was recorded at Tehsil (S;¢). Further, determined Leq of selected
stations of both Morning and Evening was then compared with Lcpeb through the help of bar charts as
shown in Fig. 5 and Fig. 6 respectively. Station 1 Mandi represents the highest fluctuation with the NC
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levels of 21.62 during the evening. Station (S;¢) Tehsil has registered the lowest fluctuation owing to the

relative stability of noise sources during the evening period.

NOISE LEVEL IN MORNING TIME BEFORE LOCKDOWN AT RISHIKESH CITY

78°13'0°E 78°14'0°E 78°15'0°E 78°16'0"E 78°17'0"E 78°18'0°E 78°19'0'E 78°20'0°E 78°21'0°E 78°22'0°E

-35
-4
-6
-51
-57
-62
-67
-73
-78
-83

T

T

WION 40N 0SON  06ON  0TON 30BN

T

302N 30°30°N 30°40°N 30'5"0'N 30°60'N 30'7.'0"N SG'B.'O'N

78°13'0°E 78°14'0°E 78°15'0°E 78°16'0"E 78°17'0"E 78°18'0°E 78°19'0'E 78°20'0°E 78°21'0°E 78°22'0°E

NOISE LEVEL IN EVENING TIME BEFORE LOCKDOWN AT RISHIKESH CITY

30°20"N  30°30°N 30°4'0°'N  30°SO'N  30°60°N 30°70°N  30°8'0'N

78°130°E 78°14'0°E 78°1S0°E 78°16'0°E 78°17'0°E 78°18'0'E 78°190'E 78°200°E 78°21'0°E 78°220°E

20N 30°30°N 30°40°N  30°50°N 30°6O°N 307N 30°80'N

78°130°E 78°14'0°E 78°1S0'E 78°160°E 78°170°E 78°180°E 78°190°E 78°200°E 78°210°E 78°220°F &

020N 30°30°N  30'40°N 30°SO'N  30'6'0°N  30°TON  30°80°N

78°130°E 78°140°E 78°1S0°E 78"160E 78°170°E 78°180E 78°190E 78°200°E 78210E 78°220°E

N

A

NOISE LEVELS IN dB

o e s 3 s s | 3

78°130°E 78°140°E 78°150°E 78°160E 78°170°E 78°180E 78°190°E 78°200°E 78210°E 78°220°E

WION NTON 0WUN 0SON WEON WTON 0N

NOISE LEVEL IN MORNING TIME DURING LOCKDOWN AT RISHIKESH CITY

78°120E 78°130°E 78°140E 78150°E 78°160E 78'170°E 78°180E 78°190°E 78°200°E 787210E 78°220°E

NOISE LEVEL IN EVENING TIME DURING LOCKDOWN AT RISHIKESH CITY

z

0N

NOISE LEVELS IN dB
e
£
R

30°30°N  30°40°N  30°S0°N  30°60°N  30°70°N 308’
30°30°N  30°4'0°N  30°SO'N  30°60'N  30°7'0'N  30°6'0"

B
e
L
- —e

— e —
o o7 15 3 a5 ®

78°120 78'130°E 78°140°E 78'150°E 78°160°E 78'170°E 78°180E 78°190°E 78°200°E 78°210°E 78°220°E

Figure 3: Spatial distribution of Noise level during lockdown at Morning and Evening time

The Spatial distribution of Noise Climate (NC) is shown in Figure 4 for before lockdown and after
lockdown. Noise Climate (NC) provides an illustration of the range of sound level variation over the
specified time period. Station (Sg) Chungi exhibits excessive variation with the NC levels of 22.66 during
the morning. The lowest Noise Climate (NC) was recorded at Parmarath Ashram during evening period.
The variation was found in the very close range in the whole area.

JFANS

# International Journal of
Food And Nutritional Sciences

Omeiat or of rooa

2359 |Page



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research paper (CR L} P AT\ TR AT R MUGC CARE Listed ( Group -1) Journal Volume 11, Iss 8, 2022

NC LEVEL IN EVENING TIME BEFORE LOCKDOWN AT RISHIKESH CITY NC LEVEL IN MORNING TIME DURING LOCKDOWN AT RISHIKESH CITY

78’1?'0“E 78'1‘4'0'E 78"1‘5‘0"E 78"1]6'0"E 78"1‘7‘0'5 78"1]8'0"E 78‘1?’0"E 76°ZP'D"E 78"2‘1'0'E 78“2‘2‘0"E 78‘1‘3'0'E 75“1:4'0'5 73"|.5'0'E 78"1?‘0"E 75’17'0'(—: 73‘1.8'0'E 73"1?‘0'E 78'ZP‘O"E 78‘2‘1'0"5 73‘2‘2'0'5

r 3 4
- 4 z £ b
g N E 2 oy | N 8
@ py | ® & — ; 2
g p— 4 g ° r ; ‘b 8

y . y
z £ z £ o £
z / ~ : 5 > &
3 N L= B . L 2
] ) 8 . : 2
L 3 y L] J
z 2 z Z = Z
£ 5 5
13 z 8 8 y 8
5 " . | :
i | NC LEVEL IN dB(A P \

a M h A | % 4 4 NCLEVELINdB(A) |-
£ | | RN 5 5 P [ | R3] 2
2 < 3 4 -
g | ECE g 3 | B 8
i B 2-13 S N / 1n-12 -
gq, | 14-14 % s L] /' ] 13-13 5

g g
3 L |15-16 3 g ° y -5 3

< / J17-17 \ y 16-16

P > [ BNy 2 z| N Y = e z
o . y Il E N 4 N £
5 @ = -2 b 2 > I vo-10 2
= . U e —— — KM [ B @ & & y I —— w— I -2 ®
> \' 0 07515 3 45 6 z ” 3 0 07515 3 45 8 -,z -
3 T T T T T T T T T T c c
3 78150 76150 7650 78160E 7170E 76'1B0E 76 T00E T8 Z00E T6ZI0E 78220E O 3 3

78°130°E  78°14'0°E 78°150°E 78“16‘0"E 78°170°E 78°18'0°E 78°19'0°E 78“2:3‘0"E 78°210"E 78°220°E

Figure 4: Spatial distribution of NC level during lockdown at Morning and Evening time

The values of traffic noise index (TNI) noted in the study area were found higher than the limit of 53
dB(A) suggested by WHO (2018). The calculated value shown in shown in Fig.5 indicates that the Traffic
Noise Index (TNI) which is a technique used for the estimation of the annoyance responses due to traffic
noise, it’s value was found 63.01 dB(A) to 107.36 dB(A), and 70.09 to 119.45 dB(A) respectively
before lock down and during partially lock down ,the maximum value of TNI was obtained 119.45
dB(A) at Chungi and the minimum TNI value was recorded 63.01 at Tehseel. The comparison between
Leq and Lcpcb are also shown in Fig. 1 and Fig.2 before lockdown and during lock down period.The
traffic noise index (TNI) and Noise Climate (NC) are directly associated with each other. When the value
of (TNI) increases then the value of (NC) also increases.

The maximum value of LNP was found in the range of 68.22 to 97.57dB (A) and 71.61 to 96.9157dB (A)
correspondingly before lockdown and during lock down period Further, determined Leq of selected
stations of both Morning and Evening shown in Fig. 6 respectively. Station 1 Mandi registered the highest
variation with NC levels of 22.62 during the evening period. The lowest fluctuations have been found at
monitoring station Vithal Ashram evening period.
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Figure 5: Spatial distribution of TNI level before lockdown at Morning and Evening time
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Figure 6: Spatial distribution of LNP level during lockdown at Morning and Evening time

Impact of noise pollution on human health

A public health survey based on question answering was conducted among 150 local inhabitants whose
ages ranged from 18 to 85 years. The results of the current study showed that noise levels in the city have
risen to disturbing levels. The survey's findings (Fig.7 and Fig.8) showed that 90% of respondents
reported feeling anxious due to increased traffic noise, and about 85% of inhabitants said that traffic noise
is the primary cause of annoyance, headache (70%), loss of sleep (90%), hypertension (48%) and stress
(75%) before lockdown after lockdown period. However, the survey also found that impacts of noise
pollution on human health were very low, including annoyance (30%), headache (35%), sleep disturbance
(20%), Stress (28%) and hypertension (38%) occurred during the lockdown. Before and after the
lockdown period, respectively, (60%) and (82%) of respondents reported feeling no disturbance during
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the research period. Higher educated and wealthier people are far more conscious of the harm that traffic

noise does to their health. Due to increased noise levels, marital status was also severely disrupted.

IMPACT OF NOISE ON HUMAN HEALTH

B No disturbance

M Irritation

m Headache

B Hypertension

H Loss of sleep/insomnia

IMPACT OF NOISE ON HUMAN HEALTH

B No disturbance

M |rritation)
m Headache

B Hypertension
M Loss of sleep/insomnia

W Stress

Fig. 7: Impact of noise on human health
before lock down

Table 2. Relative summary of noise pollution monitoring and its related health risks

Fig. 8: Impact of noise on human health

after lock down

Study area Results Key findings References
Australia Annoyance, irritation > 68 dB Munro et al. 2018
India Hypertension, hearing annoyance, high >102 dB This study
blood pressure, headache, troubles in
sleeping , wooziness, etc.
India Injure to eardrum >80dB Patel et al. 2015
India harm to eardrum, difficulty in sleeping 80 dB Bano et al. 2018
London Hypertension, Angina, diabetes, etc. > 60 and > 65 dB Tonne et al. 2016
New York city | Hearing troubles > 76 dB Olson 2018
Ota, Nigeria Hypertension, hearing disturbance, high > 65 dB at day and Usikalu and
blood pressure, etc. >55dB olawole 2018

Pakistan Hypertension, hearing disturbance, high | > 101 dB Farooqi et al. 2019
blood pressure, nuisance, sleep
disturbances, faintness, etc.
Turkey Nervous frailty, anxiety, dizziness, etc. >65dB Ozer et al. 2009
CONCLUSION

The present assessment was the attempt to study the impacts of sound levels. The obtained result in the
study area are crossing the prescribed limits of CPCB, and the recorded noise levels range from 60
dB(A)(min) to above 102 dB(A)(max.). Due to the high noise level in the study area, populaces are
suffering from many health-associated diseases such as annoyance, high blood pressure, hopelessness,
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and wooziness, and headache, loss of sleep. Present time noise pollution in the study area affects the
human health and natural environment of the city. To control the impact of noise, comprehensive
programs are required to educate the populace about the success and effectiveness of measures that would
decrease urban traffic noise and save from harm the public from its unnecessary impacts.

Acknowledgement: Authors are thankful to director and head of department of civil engineering to
provide facility for conducting the noise level survey.
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