R

N SRS

» ~.  KOLHAPUR
INDIA _

CSIBER INTERNATIONAL JOURNAL OF ENVIRONMENT(CIJE) 5

A Bi-Annual Double-Blind Peer Reviewed (Refereed/Juried)
Open Access International e-Journal - Included in the International Serial Directories



EDITORIAL BOARD

Chief Patron
Late Dr. A. D. Shinde

Patrons

Dr. R. A. Shinde
President & Managing Trustee, CSIBER Trust, Kolhapur, India

CA. H.R. Shinde
Secretary, CSIBER Trust, Kolhapur, India

Editor
Er.D. S. Mali
malids @siberindia.edu.in
Dean of School of Environmental Science & Management, CSIBER, Kolhapur, India

Co-Editor
Dr. V. N. Rayanade
vnrayanade@siberindia.edu.in
School of Business, CSIBER, Kolhapur, India

Board Members

Prof. T. Mangaleswaran
ve@vac.ac.lk
Vice Chancellor, University of Vavuniya, Sri Lanka

Dr. Mohamoud Yusuf Muse
president@uoh.edu.so
President, University of Hargeisa, Somali Land, Africa

Prof. Dr. Nay Mar Soe
drnaymar.chem.chem@gmail.com
HOD Chemistry, Yangon University of Education, Myanmar

Dr. Amitabye Luximon-Ramma
arammag@utm.ac.mu
Senior Lecturer & HOD, University of Technology, Mauritius

Dr. K. Arjunan
ksarjunan@vau.ac.lk
Senior Lecturer, University of Vavuniya, Sri Lanka

Dr. P. Malathy
spmalathy@vau.ac.Ik Senior Lecturer, University of Vavuniya, Sri Lanka

Dr. Pawas Suren, India
pawassuren@xiss.ac.in
Asst. Professor, XISS, Ranchi, India

Dr. Preeya Vijayalakshmee Ramasamy Coolen
vr.coolen@utm.ac.mu
Senior Lecturer, University of Technology, Mauritius

Superintendent

Prof. Mrudula Patkar
CSIBER, Kolhapur, India.



CSIBER International Journal of Environment (CIJE)

CONTENTS

Title

Page No

Preserving the Pulse of the Western Ghats: Strategies for Biodiversity Conservation in a
Climate-Stressed Landscape

Mprs. Sonali Sunil Sadare
Assistant Professor, Chhatrapati Shahu Institute of Business Education and Research Kolhapur,
Maharashtra, India

01-05

An Analytical Study on India Electric Mobility Index (IEMI) Developed By Niti Aayog

Prasad Pandit
Assistant Professor, Chhatrapati Shahu Institute of Business Education and Research Kolhapur,
Maharashtra, India

06-14

Sustainable Development through Green Finance
Mprs. Nisha Shital Gat

Mprs. Anushka Satish Chougule

Mr. Dilnaaz Hamid Bagwan

15-21

Imperial Study of Causes for Deterioration of Air Quality Level of Kolhapur in the Past
Five years

Dr. Varsha Rayanade

Assistant Professor, School of Business, Chhatrapati Shahu Institute of Business Education &
Research

22-27

Biofertilizers in Crop Production and Stress Management for Sustainable Agriculture

Miss. Pratibha Sanjay Pisal
Research Scholar

Miss. Ankita Dhananjay Choudhari
Research Scholar

28-35

Treatment and Management of Dairy Wastewater Reference is Gokul Dairy, Kolhapur
Miss. Misba Sameer Jamadar
Mpr. Piyush Sunil Sharbidre

36-42

Biomedical Waste: Risk, Regulation and Responsible Management

Ms. Sumruddhi Amar Patil
Research Scholar

Ms. Mansi Sukumar Abdagire
Research Scholar

43-50

Noise Pollution and Its Multidimensional Impact on Human Health and Environment

Mpr. Mayuresh Vijay Kashid
Research Scholar

Mr. Agraj Ravindra Kulkarni
Research Scholar

51-57




CIJE-India CIJE Vol — 2, Issue No.-2, December 2025

Noise Pollution and Its Multidimensional Impact on Human Health and Environment

Mr. Mayuresh Vijay Kashid Mr. Agraj Ravindra Kulkarni
Research Scholar Research Scholar

Abstract

Noise pollution, also known as environmental noise or sound pollution, is the propagation of noise with harmful
impact on the activity of human or animal life. The source of outdoor noise worldwide is mainly caused by
machines, transport, and propagation systems. Poor urban planning may give rise to noise pollution, as side- by-
side industrial and residential buildings can result in noise exposure in the residential areas.

Noise pollution can have significant adverse effects on human health and well-being. Exposure to high levels of
noise can lead to a range of health problems, including hearing loss, cardiovascular disease, hypertension, sleep
disturbances, and psychological stress. It can also impair cognitive function, reduce productivity, and disrupt
communication. The effects of noise pollution are not limited to humans; they also impact wildlife. It can interfere
with animal communication, navigation, and reproductive cycles, leading to changes in behavior and even
population decline.

Controlling and mitigating noise pollution requires a multi- faceted approach involving government regulations,
urban planning, technological innovations, and public awareness campaigns. Governments can implement
policies to regulate noise levels from various sources, such as traffic, industries, and construction sites. Urban
planners can design cities with noise-sensitive areas, such as residential zones and hospitals, located away from
major sources of noise. Technological solutions, such as quieter machinery and noise- canceling materials, can
help reduce noise at its source. Finally, public awareness campaigns can educate people about the dangers of
noise pollution and encourage them to adopt quieter habits.

In conclusion, noise pollution is a significant environmentalproblem with widespread consequences for
both human health and the natural world. Addressing this issue requires a concerted effort from all sectors of
society to create a quieter and healthier environment for all.

Noise pollution has emerged as a significant environmental concern in modern urban and industrial societies. It
is defined as the excessive or harmful levels of sound in the environment that disrupt human health, well-being,
and ecological balance. The primary sources include road traffic, railways, air transport, industrial activities, and
urbanization-related construction. Exposure to high levels of noise is associated with adverse health effects such
as hearing loss, sleep disturbances, cardiovascular diseases, cognitive impairment in children, and reduced
productivity. Beyond human health, noise also affects wildlife by altering communication, breeding patterns, and
migration behaviors. The World Health Organization (WHO) has identified environmental noise as a serious
public health issue, second only to air pollution in its harmful impact. Effective mitigation strategies include
urban planning, stricter regulation of industrial and vehicular noise, use of noise barriers, and public awareness
campaigns. Addressing noise pollution requires interdisciplinary approaches that integrate environmental
science, public health, and sustainable development policies to safeguard both human and ecological well-being.

Keywords - Environmental Health, Wildlife Disruption, WHO guidelines, Public health, Hearing loss, Public
Health, Sleep Disturbance, Stress.

Introduction

Noise pollution, also known as environmental noise or sound pollution, is one of the fastest-growing environmental
concerns of modern society. Unlike air, water, or soil pollution, noise does not accumulate in the environment but
its effects are immediate, direct, and harmful to both humans and ecosystems. The World Health Organization
(WHO) recognizes noise pollution as the second most dangerous environmental threat to human health after air
pollution, particularly in urban and industrial regions.

With rapid urbanization, industrialization, and technological advancement, the intensity of noise in cities has
reached alarming levels. According to the United Nations Environment Programme (UNEP), more than 100
million people in the European Union are exposed to harmful levels of road traffic noise every year, while millions
more worldwide face exposure from industrial and recreational activities. In India, the Central Pollution Control
Board (CPCB) regularly identifies metropolitan cities such as Mumbai, Delhi, and Kolkata as "noise hotspots,"
where sound levels often exceed the permissible limits of 55 dB (daytime) and 45 dB (nighttime) set for residential
areas.

Noise is measured in decibels (dB), and while a normal conversation averages around 60 dB, prolonged exposure
to sound levels above 85 dB can lead to permanent hearing damage. Sources such as traffic, aircraft, railways,
construction, factories, loudspeakers, and household appliances together create a continuous background noise that
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interferes with health, communication, and overall quality of life. Unlike other pollutants, noise pollution often
goes unnoticed until it leads to significant physical, mental, and social consequences.

The issue is not limited to human health. Wildlife is equally vulnerable— studies show that constant anthropogenic
(human-made) noise disrupts animal communication, mating calls, migration patterns, and survival strategies.
Marine species, in particular, are threatened by noise from ships, oil drilling, and sonar, which interferes with
echolocation in whales and dolphins.

Therefore, addressing noise pollution is not just an environmental requirement but also a public health imperative.
Understanding its sources, effects, and control measures is crucial for building sustainable, healthier, and quieter
communities worldwide.

Major Sources of Noise Pollution
1. Transportation Noise:
Transportation is the largest contributor to environmental noise worldwide.

I. Road Traffic:

» Caused by vehicles (cars, buses, trucks, motorcycles) due to engines, exhaust systems, tire—road
interaction, and honking.

> Traffic congestion increases honking and idling noise.

> Studies show road traffic is the most widespread environmental noise source in urban areas (WHO,
2018).

II. Railways:
» Trains generate noise from engines, wheels on tracks, braking, whistles, and vibrations.

> High-speed rail produces aerodynamic noise, while freight trains produce high low-frequency
rumbling that travels far.

> Railway noise is linked to annoyance and sleep disturbances near tracks.

III. Air Traffic:
> Aircraft noise comes from take-off, landing, and low-altitude flights.

> Airports are major hotspots; people living nearby are exposed to night and early-morning noise
peaks.

> Aircraft noise is strongly linked with hypertension and cognitive impairment in children.

2. Industrial Noise
»  Generated from factories, power plants, refineries, mills,  and workshops.
» Common sources: heavy machinery, compressors, turbines, fans, boilers, and generators.
» Workers in industries are at risk of occupational noise-induced hearing loss.
» Industrial clusters near residential areas contribute to community noise pollution (OSHA, 2021).

3. Construction and Urban Development

» Noise from construction sites: bulldozers, jackhammers, pile drivers, concrete mixers, drilling, and
blasting.

Road repairs, flyover construction, metro projects, and building demolition add to urban noise.
Intermittent, high-intensity sounds from construction are especially disruptive.

Y VY

According to the U.S. Environmental Protection Agency (EPA), construction activities are among the
top urban noise sources (EPA, 2023).

4. Social and Community Noise

» Sources include loudspeakers, music systems, festivals, public gatherings, political rallies,
weddings, and sports events.

> In many countries (including India), festivals with firecrackers and amplified sound cause short-term
but extreme noise exposure.

» Household sources: televisions, kitchen appliances, vacuum cleaners, washing
machines, mixers, and generators.
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> Community noise (also called "neighborhood noise") has been recognized by WHO as a
health concern (WHO Guidelines, 2018).

5. Military and Defense Activities
» Noise from weapons testing, aircraft, heavy vehicles, and explosives during training.
»  Sonic booms from military aircraft can affect community’s miles away.
> Prolonged exposure can harm both soldiers and civilians near bases (Basner et al., 2014, The Lancet)

6. Agricultural Activities
» Use of tractors, harvesters, threshers, water pumps, and other mechanized farm equipment.
> Though localized, continuous operation contributes to rural noise pollution.
> Can impact farmers’ hearing health if safety measures are ignored (OSHA, 2021).

7. Natural Sources (less common but relevant)
> Thunderstorms, volcanic eruptions, earthquakes, and strong winds can produce loud natural sounds.
> Unlike anthropogenic sources, natural noise is usually temporary and less harmful.

However, it can add to ambient noise levels in certain conditions.

2. Effects of Noise Pollution:

1. Effects on Human Health:
a) Auditory Effects:
» Noise-Induced Hearing Loss (NIHL):
Prolonged exposure to sounds above 85 decibels (dB) can damage the hair cells of the inner ear, leading
to permanent hearing loss.

Common among workers in factories, airports, and construction sites.
> Tinnitus:

A persistent ringing or buzzing in the ears caused by prolonged noise exposure.

b) Non-Auditory Effects:
I. Sleep Disturbance:
Even moderate noise at night (e.g., from traffic or aircraft) disrupts sleep cycles.
Leads to daytime drowsiness, fatigue, and poor mental functioning.

WHO recommends night noise levels below 40 dB for healthy sleep (WHO Guidelines, 2018).

II. Cardiovascular Diseases:
Chronic exposure to noise activates the body’s stress response, increasing blood pressure, heart rate, and
stress hormone levels.

Linked to hypertension, ischemic heart disease, and stroke.
A meta-analysis by The Lancet found strong evidence connecting noise pollution with cardiovascular mortality
(Basner et al., 2014).

II1. Mental Health Issues:
Constant exposure leads to stress, anxiety, irritability, and annoyance. Chronic annoyance is recognized as a
health effect in itself by WHO. Long-term noise exposure may also increase the risk of depression.
IV. Reduced Work Productivity:
Workplace noise reduces concentration, efficiency, and memory retention.
Offices near highways, airports, or construction sites face higher  productivity
losses.

2. Effects on Children: Cognitive
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Impairment:

Children exposed to high levels of road or aircraft noise show lower reading comprehension,
reduced attention, and poorer memory.

A 2023 meta-analysis confirmed significant negative impacts on learning outcomes (Zhang et al., 2023, Int.
J. Environ. Res. Public Health).

Sleep Disturbance:
Disturbed sleep in children affects growth, emotional stability, and immune function.
Emotional and Behavioral Issues:
Noise increases stress and may contribute to hyperactivity and behavioral disorders.
3. Effects on Wildlife and Ecosystems: Birds:
Change the pitch and timing of songs to avoid being masked by traffic or industrial noise. This disrupts mating
and communication.

Marine Life:
Ships and sonar systems produce underwater noise that interferes with whales’ and dolphins’ navigation
and communication.
Terrestrial Animals:
Noise reduces feeding efficiency, increases stress, and causes habitat displacement.

4. Effects on Society and Economy Property Values:
Homes near airports, railways, and highways often sell for less due to noise exposure.

Healthcare Costs:
Increased  spendingon treatment of noise-related diseases such as

hypertension, cardiovascular illness, and hearing loss.

Workplace Accidents:
Noisy environments reduce focus, leading to more workplace errors and accidents.

Social Conflict:
Neighborhood disputes often  arise ~ from  loud music, parties, or construction noise.

5. Environmental Effects
Noise does not accumulate like air or water pollutants, but:

I. It disrupts natural soundscapes in forests, parks, and reserves.
II. Interferes with ecological balance by affecting predator—prey communication.
III. Reduces biodiversity in areas with chronic industrial or transport noise.

Measurement of Noise Pollution:

Noise pollution is quantified mainly in decibels (dB), using logarithmic scales. Different tools and indicators are
used to assess intensity, duration, and exposure patterns.

a) Units and Indicators

Decibel (dB): Measurement of sound pressure level (SPL).

dB (A): Weighted scale that mimics human hearing sensitivity (most common).

Equivalent Continuous Sound Level: Average noise level over a period of time.

Lmax and Lmin: Maximum and minimum levels recorded.

Day-Night Average Sound Level: Weighted average noise level with penalties added for night noise.

Percentile Levels (L10, L50, and L90): Indicate noise levels exceeded for a given % of time (important in traffic
studies).

CSIBER International Journal of Environment- CIJE
A Bi-Annual Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in
the International Serial Directories

54




CIJE-India CIJE Vol — 2, Issue No.-2, December 2025

b) Instruments:

Sound Level Meter (SLM): Portable device for instantaneous noise measurement.

Noise Dosimeter: Worn by workers to measure cumulative personal noise exposure over time (used in industries).
Integrated Sound Analyzers: Advanced devices for frequency analysis and continuous monitoring.

Noise Mapping Systems: GIS-based tools used by cities to monitor and visualize noise levels (e.g., European
Noise Directive requirement).
¢) Standards and Guidelines:

WHO: Recommends <55 dB (day) and <40 dB (night) for healthy living.

CPCB: (India, 2000 Rules):

» Industrial: 75 dB (day), 70 dB (night)

»  Commercial: 65 dB (day), 55 dB (night)

> Residential: 55 dB (day), 45 dB (night)

> Silence Zone (near schools, hospitals): 50 dB (day), 40 dB (night)

Mitigation of Noise Pollution
Mitigation means reducing noise at the source, along the path, and at the receiver’s end.

a) At Source
» Vehicle design improvements: Quieter engines, exhaust mufflers, low noise tires.

> Industrial noise  control: Maintenance of machinery, vibration isolation,
Silencers, and acoustic enclosures.

> Aircraft modifications: Quieter jet engines, optimized flight paths, restrictions on night flights.

b) Along the Path

» Noise Barriers: Walls, embankments, and transparent shields along highways and railways reduce
propagation.

» Green Belts: Planting trees and shrubs helps absorb and deflect sound.

> Zoning Laws: Separation of residential areas from industries and highways.

¢) AtReceiver’s End
> Building Design: Use of soundproof windows, insulated walls, double glazing, and acoustic
ceilings.
» Personal Protection: Use of earplugs and earmuffs for workers in high-noise industries.
> Community Adaptation: Schools and hospitals located away from high-traffic zones.

Control Measures of Noise Pollution
Control requires policy, regulation, and awareness.

d) Legislative Measures
> International:

WHO guidelines set global benchmarks.
EU Environmental Noise Directive requires noise mapping and action plans.

» India:
Noise Pollution Rules, 2000 under the Environment Protection Act.
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Defines permissible limits for industrial, commercial, residential, and Silence zones.

Ban on loudspeakers between 10 PM and 6 AM, except in emergencies.

e) Administrative and Planning Measures

Restricting industrial units near residential areas.

Relocation of bus stands, railway stations, and airports away from populated zones.
Time restrictions on construction activities.

Urban planning with buffer zones and acoustic-friendly infrastructure

f) Technological Measures

Noise monitoring networks in smart cities. Use of quiet road surfaces (porous asphalt).
Adoption of electric vehicles (less engine noise).

Soundproofing public places like hospitals, schools, and libraries.

2) Public Awareness & Community Measures Educating people about harmful effects of noise.
Promoting "No Horn Zones" near schools and hospitals.
Encouraging community reportingof excessive noise  (festivals,rallies, construction).

Levels of Noise:

Permissible noise level standards [Permissible noise level standards
Zone in the Day time (dB) in the Night (dB)
Industrial Zone 75 70
Commercial Zone 65 55
IResidential Zone 55 45
Silent Zone 50 40

Source: (CPCB, Noise Pollution (Regulation and Control) Rules, 2000).

Control and Prevention of Noise Pollution:

® Government Regulations —
Noise standards by Central Pollution Control Board (CPCB), India and EPA, USA.
Urban Planning —
Buffer Zones,

green  belts, and noise  barriers near highways. Technology

Use of silencers, soundproof materials, and quieter machinery.

® Public Awareness —
Limiting use of loudspeakers, honking, and fireworks.

® [egislation—
Many countries have laws to regulate industrial and traffic noise.

Conclusion:

Noise pollution is an invisible but serious environmental problem with far-reaching effects on human health,
society, wildlife, and the economy. Prolonged exposure to high noise levels contributes to hearing impairment,
sleep disturbance, stress, and cardiovascular diseases, while children suffer from impaired learning and
cognitive development. Beyond humans, noise disrupts animal communication, migration, and breeding,
threatening biodiversity. Societal impacts include increased conflicts, reduced productivity, and a lower quality
of life, while economic costs arise from healthcare expenses, loss of efficiency, and property devaluation.
Effective control of noise pollution requires a combination of strict legislation, urban planning, technological
innovations, and public awareness. Mitigation measures such as noise barriers, green belts, soundproofing, and
zoning regulations must be enforced alongside continuous monitoring. International and national guidelines,
like those from the WHO and CPCB, play a crucial role in reducing noise exposure. Addressing noise pollution
not only protects health and ecosystems but also enhances social well-being and sustainable urban development.
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