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ABSTRACT

Noiseismorethan just paininthe ear; it isharmful to our health. The word
“Environmental Pollution” usually triggers only thoughts of mostly air,
water and land pollution, but not the most insidious yet the hazardous
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pollution known as ‘noise pollution’. Periodic noiselevel surveysin Chennal
City clearly indicate that they exceed the permissible limits recommended
by the government and WHO vyet little attention has been paid to noise
pollution and its effects. Noise does not just affect hearing but other body
functionstoo. Thisarticletriesto instigate research interest in thisarenain

order to trigger more action on noise pollution.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Thehigtory of human divilizationistoalargeextent,
the history of man’sexpl oitation of natureto satisfy his
desirefor comfort and happiness. During thiscentury
however man’slackadaisica exploitation of naturehas
accelerated to such an extent that it has reduced the
earth’snatura capacitiesfor slf-stabilization. Thisout-
right disregard for the environmental impact of such
developmental and other activitieshas created numer-
ousenvironmental problemsandisat present causing
the degradation of our environment.

Chennal the capital city of the state of Tamil Nadu
issituated inthe Eastern Coast of India. ThisMetro-
politan areahasapopulation of 6.2 millionintota. The
Main Economicectivitiesof Chennal indudeSmall-Scae
Industries, Agriculture, Forest-Based industriesand
Trade and Commerce. Pollution of Air, Water, Land
and Noise Pollution are the uncanvassed by products

of economic development, particularly industridization
and urbanization. Thuspollutionisan externd cogt, of-
tenreferredto as“Spill-Over Cost” or the“Neighbor-
hood Cost”.

Theword “Environmenta Pollution” usudly trig-
gersonly thoughtsof mostly air, water and land pollu-
tion, but not themost ingdiousyet thehazardouspollu-
tion known as ‘noisepollution’. Noise, aLatin word
“Naused’ meaning “Wrong Noise”, isashadowy pub-
lic enemy, whose growing menace hasincreased inthe
modern age of industrialization and technological ad-
vancement. Though asoft rhythmic soundinform of
musi ¢ and dance stimul atesthe brain’sactivitiesand
also removed boredom and fatigue, its excessiveness
provesto bedetrimental not only to living things but
adsotoNon-Livingthings. Noiseisgeneraly definesas
“Any Loud, Discordant or DisagreeableaSound”. In
Short it isan unwanted or offensive sound that unrea-
sonably intrudesinto our daily activities.
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Sour ces of noise

There are wide and varied ranges of sources of
noise pollutionwhich rangefrom smal household equip-
mentsto jet planes. The sources of noisepollution can
bebroadly classified into Industrial Sourcesand Non-
Industrial Sources, thelater being further categorized
into outdoor and indoor sources. Our Ears are con-
tinuously exposed to theloca environmental noiseas
depicted in TABLE 1(24,

Noise level surveys

Periodic noiselevd surveysin Chennal City clearly
indicatethat they exceed the permissiblelimitsrecom-
mended by the government. Datacollected by the Cen-
tral Pollution Control Board (CPCB) at 22 different
trafficintersectionsand commercial areas(Figure 1)
show that only in 2 placed the noiselevelsarewithin
the permissiblelower limit of 55dB (TABLE 2) andin
5 other areasthey arewithin the permissibleupper limit
of 65dB. About 75% of the study areasrecorded very
highleve sof noisegpproximately 12-20dB higher than
the permissbleupper limit.

Residentid areasin Chennal scded anoiseleve of
65 dB during day and 49 dB during night crossing the
standard norms prescribed. Intheslent and theindus-
trid zonestoo, thedecibd level sweremuch higher than
the prescribed limitg®,

Noise generated by thework on pilefoundation at
aconstruction siteat Abhiramapuram was exceeding
the permissibleleve by 10to 15times®y.

I mpact of noisepollution on human health
Theeffectsof noise pollution vary from uneasiness

Source: Central Pollution Control Bo':alrd I(CPCB)
Figure 1: Ambient noiselevelsat major trafficinter sec-
tions

NoiseindB

TABLE 1: Noiselevelsin most of our environments

Noise Noise
Outdoor sources Indoor sources level
level (dB) (dB)
1. Road traffic  80-100 1. Air conditioners 120
2. Air traffic (Jet) 140 2. Air coolers 120
3. Rail traffic 100 3. Radio(Full Vol.) 115
4. Loudspeakers 110-120 4, Television 110

5. Firecrackers 130-190 5. Other home appliances75-90
TABLE 2: Ambient air quality standar dsin respect to noise

Limitsin dB

S.no. Category of area Day Night
1 Industrial ares 75 70
2 Commercial area 65 55
3 Residential areas 55 45
4 Silence zone 50 40

Source: Central pollution control board (CPCB)
TABLE 3: Harmful effectsof noise pollution

Noise range (dB) Har mful effects
Hearing Impairment
1. Permanent Hearing Loss
2. Temporary Hearing Loss
3. Recruitment
4. Tinnitus
Physiological Effects
1. Vasocongtriction
2. Gastrointestinal modification
3. Endocrine Stimulation
4. Respiratory modification
Galvanic skin resistance aterations
Communication Interference
1. Aural-face-to-face communications
2. Telephone Conversations
3. Visual distortion
4. Color blindness
Task Interference
1. Reduced Production
2. Increased Error rate
3. Extended Output
Sleep Interference
1. Electroencephal ogram modifications
2. Sleep stage alterations
3. Awakening
4. Meditation
Personal Behaviour
1. Annoyance
2. Anxiety - nervousness
3. Fear

to menta disorders. Although thelong-term effects of
thenoisepollution arequitedarming, thegravity of the
danger isgenerdly not gppreciated by the common man.
Noiseisknown not to spare anythingwithinin wave-
length, that is, it isnot only affectsman but a so affects
animalsand even non-living things. A quiet environment
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isConducivetothephysologica and psychologica well
being of anindividud, but thisisnot aways attained.
Accordingto Dr. Kameswaran of ENT research foun-
dation 8 non-stop horsof 90 dB noise gives acoustic
trauma Y. Study conducted by National Physical
Laboratory (NPL) found that peoplewithintwo meters
of the explosion of crackers of “define risk hearing
loss”4, TABLE 3 portrays someof thedisturbances
and imbal ances suffered by human beingsdueto ex-
cessiveenvironmentd noiselevels TheWHO hasdocu-
mented various categories of adverse health effects of
noise pol lution on humans®.

Hearingimpair ment

Hearingisessentid for well-being and safety. Hear-
ingimparment istypically defined asanincreaseinthe
threshold of hearing asclinically assessed by audiom-
etry. Impaired hearing may comefrom theworkplace,
from the community, and from avariety of other causes
(e.g., trauma, ototoxic drugs, infection, and heredity).
Thereisgenerd agreement that exposureto sound lev-
elslessthan 70 dB does not produce hearing damage,
regardlessof theduration of exposure®®. Thereisaso
generd agreement that exposurefor morethan 8 hours
to sound levelsinexcessof 85dB ispotentidly hazard-
ous, to placethisin context, 85 dB isroughly equiva
lent to the noise of heavy truck traffic on abusy road®.
With sound levelsabove 85 dB, damageisreated to
sound pressure (measured in dB) and to time of expo-
sure. Themajor cause of hearinglossis occupationa
exposure, although other sources of noise, particularly
recreationd noise, may produced gnificant deficits. Stud-
iessuggest that children seem to be more vulnerable
than adultsto noiseinduced hearingimpai rment®,

Noiseinduced hearingimpairment may be accom-
panied by abnormal loudness perception (loudnessre-
cruitment), distortion (paracuss), and tinnitus. Tinnitus
may betemporary or may become permanent after pro-
longed exposure®. Theeventud resultsof hearinglosses
areloneliness, depression, impaired speech discrimi-
nation, impaired school and job performance, limited
job opportunities, and asense of isolation(®1527,

| nter ferencewith spoken communication

In 1974, in an attempt to protect public healthand
welfare against the adverse effects of noise, the EPA

——> Qritical Review

published so-called safelevel sof environmental noise
that would permit norma communication bothinand
out of doorg*®,

Noise pollutioninterfereswith the ability to com-
prehend normal speech and may lead to anumber of
persond disabilities, handicaps, and behaviord changes.
Theseinclude problemswith concentration, fatigue,
uncertainty, lack of self confidence, irritation, misun-
derstandings, decreased working capacity, disturbed
interpersonal rel ationships, and stressreactions. Some
of these effects may | ead to increased accidents, dis-
ruption of communication in the classroom, and im-
paired academic performance®>>?. Particularly vulner-
ablegroupsincludechildren, thee derly, and those not
familiar with the spokenlanguage®.

Sleep disturbances

Uninterrupted deepisknownto beaprerequisite
for good physiologic and mentd functioningin healthy
individual§*9. Environmenta noiseisoneof themagjor
causes of disturbed deep!>1%. When dleep disruption
becomes chronic, the results are mood changes, dec-
rementsin performance, and other long-term effectson
health and well-being®®. Much recent research hasfo-
cused on noisefrom aircraft, roadways, andtrans. Itis
known, for example, that continuousnoisein excess of
30dB disturbs deep. For intermittent noise, the prob-
ability of being awakened increaseswith the number of
noise eventsper night!,

Theprimary degp disturbancesaredifficulty faling
adeep, frequent awakenings, wakingtoo early, and a -
terationsin deep stagesand depth, especidly areduc-
tionin REM deep. Apart from variouseffectson deep
itself, noiseduring sleep causesincreased blood pres-
sure, increased heart rate, increased pulseamplitude,
vasoconstriction, changes in respiration, cardiac
arrhythmias, and increased body movement*®l, For
each of these, thethreshold and responserel ationships
may be different. Some of these effects (waking, for
example) diminish with repeated exposure; others,
particularly cardiovascular responses, do not(?, Sec-
ondary effects (so-called after effects) measured the
following day includefatigue, depressed mood and well-
being, and decreased performance’?. Decreased dert-
ness|eading to accidents, injuries, and death hasa so
been attributed to lack of deep and disrupted circadian

ey Snoivonmental Science

Hn Tndéan g%wumé



294

Critical Review o

Noise pollution in Chennai

ESAIJ, 4(5) June 2009

rhythmg*3,

Long-term psychosocid effectshavebeenreated
to nocturnal noise. Noise annoyance during the night
increasestotal noise annoyance for thefollowing 24
hours. Particularly sengitivegroupsincludethe e derly,
shift workers, personsvulnerableto physica or menta
disorders, and thosewith sleep disorders®.

Other factorsthat influencethe problem of night-
timenoiseincludeitsoccurrenceinresidentid areaswith
low background noiselevel sand combinationsof noise
and vibration such asproduced by transor heavy trucks.
Low frequency sound ismoredisturbing, even at very
low sound pressurelevels; theselow frequency com-
ponents appear to have asignificant detrimental effect
on hedth®,

Cardiovascular disturbances

A growing body of evidence confirmsthat noise
pollution has both temporary and permanent effectson
humans (and other mammal s) by way of theendocrine
and autonomic nervous systems. It hasbeen postul ated
that noi se actsasanonspecific biologic stressor dicit-
ing reactionsthat preparethe body for afight or flight
response?517, For thisreason, noise can trigger both
endocrineand autonomic nervoussystem responsesthat
affect the cardiovascular syssem and thusmay bearisk
factor for cardiovascular disease?3334, These effects
beginto beseenwithlong-term daily exposureto noise
levels above 65 dB or with acute exposure to noise
levelsabove 80to 85 dB>?". Acute exposureto noise
activates nervous and hormonal responses, leadingto
temporary increasesin blood pressure, heart rate, and
vasocondriction.

Disturbancesin mental health

Noise pollution is not believed to be a cause of
mentd illness, but itisassumed to accelerate and inten-
sfy thedevel opment of latent mental disorders. Noise
pollution may cause or contribute to thefollowing ad-
verseeffects. anxiety, Stress, nervousness, nauses, head-
ache, emotiona instability, argumentativeness, sexud
impotence, changesin mood, increasein social con-
flicts, neurogis, hysteria, and psychosis. Population stud-
ies have suggested associations between noise and
mentd -health indicators, such asrating of well-being,
symptom profiles, the use of psychoactivedrugsand

degping pills, and menta-hospitd admissonrates. Chil-
dren, theelderly, and those with underlying depression
may beparticularly vulnerableto these effectsbecause
they may lack adequate coping mechanismg®. Chil-
dreninnoisy environmentsfind thenoiseannoying and
report adiminished quality of lifée.

Noiselevelsabove 80 dB areassociated with both
anincreasein aggressive behavior and adecreasein
behavior hel pful to otherg®?24, Thenewsmediaregu-
larly report violent behavior arising out of disputesover
noise; in many casesthesedisputesendedininjury or
death. The aforementioned effects of noisemay help
explain some of the dehumanization seeninthe mod-
ern, congested, and noisy urban environment(?,

Impaired task performance

Theeffectsof noisepollution on cognitivetask per-
formance have been well-studied. Noise pollutionim-
pairstask performanceat school and at work, increases
errors, and decreasesmotivation. Reading attention,
problem solving, and memory aremost strongly affected
by noise. Two typesof memory deficitshavebeeniden-
tified under experimental conditions: recall of subject
content and recall of incidental details. Both aread-
versaly influenced by noise. Deficitsin performancecan
lead to errorsand accidents, both of which have hedth
and economic consequences®.

Cognitiveand language devel opment and reading
achievement arediminished in noisy homes, eventhough
the children’sschoolsmay beno noisier than average™.
Cognitive development isimpaired when homes or
schoolsare near sources of noisesuch ashighwaysand
airportsg?. Noise affectslearning, reading, problem
solving, motivation, school performance, and socid and
emotional development™™?"29, Thesefindings suggest
that more attention needsto be paid to the effects of
noiseontheability of childrento learn and onthe na-
ture of thelearning environment, bothin school and at
home. Moreover, thereis concern that high and con-
tinuousenvironmental noisemay contributeto fedings
of helplessnessin children(”.

Noise produces negative after-effects on perfor-
mance, particularly in children. It gppearsthat thelonger
theexposure, thegreater theeffect. Childrenfromnoisy
areas have been found to have heightened sympathetic
arousal indicated by increased level s of stress-related
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hormonesand € evated resting blood pressurd”. These
changeswerelarger in children with lower academic
achievement. Asawhole, thesefindings suggest that
schoolsand daycare centers should belocated in areas
that are asnoise-free as possibl €.

Negative social behaviour and annoyance reac-
tions

Socid andbehaviord effectsof noiseexposureare
complex, subtle, and indirect. These effectsinclude
changesin everyday behavior (e.g., closing windows
and doorsto diminate outs de noises; avoiding theuse
of balconies, patiosand yards; and turning up thevol-
ume of radios and television sets); changesin social
behavior (e.g., aggressiveness, unfriendliness,
nonparticipation, or disengagement); and changesin
socid indicators(e.g., resdential mobility, hospital ad-
missions, drug consumption, and accident rates); and
changesin mood (increased reports of depression).

Greater annoyance hasbeen observed whennoise
isof low frequency, isaccompanied by vibrationsthat
contain low-frequency components, or when it con-
tainsimpulses such asthe noise of gunshotg®>#!. An-
noyanceisgreater when noiseprogressively increases
rather than remaining constant. Average outdoor resi-
dential day-night sound levelsbelow 55 dB werede-
fined as acceptable by the EPA; acceptable average
indoor levels were less than 45 dB[*8. To put these
levelsinto perspective, sound level s produced by the
averagerefrigerator or the soundsin thetypical quiet
neighborhood measure about 45 dB!*8. Sound levels
abovethisproduceannoyancein significant numbersof

people.
Muffled noiselegisation

Althougharegulatory environment hass owly been
built up around many activities, these do not usually
addressnoise pollution specificaly. Evenwhenregard
for thepublicistakeninto consderation, thelawslike
TheRailwaysAct, 1980, theAircraftsAct, 1934, the
Motor VehiclesAct, 1939 and the FactoriesAct, 1948
usually confinethemselvesto other matters, or do not
adequately addressnoiseissues.

The enactment of the noiseregulation rules 2000
under Sec.3 of Environmental ProtectionAct, 1986, is
seen asacomprehensivelegidationin control of noise

—=> Qritical Review
pollution.

Role of noise producers and noise sufferersin
noise abatement

Fromtheabovedataitisvery clear that thisingdi-
ouspollutionisgrowing fast and if not controlled, aday
will comewhen manwill havetofight mercilessnoise
astheworst enemy of thehealth. According to Narain,
20021%! the need of the hour is a powerful voice of
reason, otherwise, wewill continueto become cracker
deaf and pollution dumb plummeting towardsagrue-
somefuture. Expertsfear that 50% of thecity dwellers
may lose hearing ability by 201712, Therefore steps
should betakento nip thisbudding problem beforeitis
toolate.

Moreresearchesinthisdirection shouldbecarried
out to addressthisissue. A few common, ssmplecon-
trol measures, which can be adopted, by each one of
usare: adoption of proper road manners, sensitizing
road-usersonnoise pollution, replacing Air hornswith
traditional bulb horns, fitting SilencersinVehicles, not
using Honksat silent zones and avoi ding unnecessary
useof honks, restricting the use of loudspeakersafter 9
pm to 6 am, fencing of Congtruction sites, bursting of
crackersrestricted only tofestivals, not using crackers
having noiseimpul seshigher than 90 dB, making noise
producers more aware of the consequences, making
noise sufferersmoreaware of the possibilitiestoend it
and planting treeswherever possible.

Thisarticleintendsto motivateinterest in noisepol-
lutionin order toidentify thesourcesof noisepollution,
grasp thevarious adverseimpacts of noise pollution,
quantify thenoiselevels, devel op methodol ogiesto con-
trol noisepollution, document thenoiselevelsinasys-
tematic approach and also get familiar with the Statu-
tory limitsfor both theambient noiselevelsand thenoise
levelsat aworkspace environment

Let’sbepers stent and responsible enough in miti-
gating noi sepollution with the ultimate utopian goa of
Sound Hesalthfor al citizens and a Soundscape Envi-
ronment, where therel ationshi p between the human
community and its sonic environment is balanced.
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