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Introduction

Just like chemical waste or smoke, noise has also
been considered an important environmental
pollutant and has penetrated almost every aspect
of modern life. It is potentially a serious signal anda
grave threat to the environmental health. The word
“noise” is derived from the Latin “#aused” meaning
disgust or a feeling of sickness of the stomach with
an urge to vomit. The obiquity of noise has made
many people apprehensive about its possible
adverse effects on health. In general, noise is any
unwanted sound occurring in the wrong place and
time. Noise, though undesired, could be meaningful
or meaningless. Meaningful noise such as a baby
crying or a person screaming acts as a stimulus on
the body, it helps to convey a message and receives
one’s attention or a response in turn. But
meaningless noise is disturbing, destructive and
annoying. The noise arising from industrial and
transportation process can sometimes be so high as
0 impair hearing power. The problems caused by
such unwanted sounds is #oése pollution. There has
been a considerable increase in noise from man-
made sources during the last 100 years which is now
doubling every decade.

It is interesting to mention here that plants too

Wish to grasp melodious sound. In an experiment
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QQM in 2001. The number of Scooters, motor

cyd” and tempos increased from 2 500 oAl

in the same period. In U.P, Kanpur tops in
M‘, pollution, but conditions in other industrial
"o'o‘:ns are fast becoming intolerable, In general

ise pollution varies from place to place. .

A survey conducted in metropolitan cities has
revealed that noise level in Delhi, Mumbai and
Kolkata is as high as 90 dB. Inhabitants of cities are
subjected to this most annoying form of vehicular
noise, which gradually deafen them.

(1) Neighbourhood Noise

This type of noise includes both i.e., indoor noise
as well as outdoor noise. Indoor noise is created in
the adjacent room or in the same room where noise

is noticed. Examples of indoor noise are crying of
pabies, TV, transistor, banging of doors,
m@fg\_m;ogggm The outdoor noise
{screated from nearby streets. The largest source of
outdoor noise is automobile traffic. Other examples
nmgugspﬁkgem

In general, neighbourhood includes disturbances
from household gadgets and community. Common
noisemakers are TV, VCR, radio, transistor, musical
instruments, washing machines, vacuum cleaners,

nixers, coolers, loudspeakers etc.

s [sskmﬂnqthe out of place to mention that Ind%ans
are religious minded and their every occasion,
. n and sentiment is manifested in a noisy
Ju,s the variety of sources of m?ise (e.g
- at place of worship or marriage and
arties etc.) may cause disturbance and
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Loudness is also expre:

One sone is equal to the loud
pressures at 1,000 hz. It is
distance of 7 m away, this :
and at 14 m it is 75 dB, b

Human ear is known
wide range intensity fron
dB is the threshold of
threshold of pain. By
intensity at which stimu
people feel discomfor
whereas some donot fe
of 115 dB. Pain is us
conversation is d



Effect on communication, Impacts on life forms and humans - working efficiency, physical

and mental health
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FUNDAMENTALS OF TOXlCOLOGY

() Residential zones
45 dB at night

() Commercial areas
60 dB average

(IV) Industrial areas
65 dB average

55 dB during day Peak noise 70 dB
peak noise 75 dB

peak noise 80 dB

Various useful situations and their corres-
ponding decibel levels are listed in Table 9.1 :

Table 9.1 : Sound Levels of Different Sources
Sl. No | Sound Level in dB | Sources
a1 Zero Threshold of hearing
2; 2 Dropping of a pin on the floor
3 10 Normal breathing
4 30 A room in a quiet house at night
5 40 Public library, hospitals, and
hotels
6. 40-60 Quiet speech
7 50-55 Business office
8 40-60 Normal conversation at 1 meter
9 60 Busy shop
10. 70 Vacuum cleaner
D 72-82 Market noise
12. 75 Diesel concrete mixer at 15 m
13 80 Printing press, alarm clock and
marriage procession
14 85-90 Public meeting
15. 87 Rock drill at 15 m
16. 90 Truck sound
| sidite; 70-100 Loudspeaker and generators
| 18 90-100 Food blender at 0.6 m distance
19. 90-95 Motor cycles
20. 100 Large factory and sirens
i 110 Train whistle at 15 m
22 120 Boiler factory and thunderclap
2B.| 130 | Aeroplane noise
A 150 Jet plane’s take-off

0-10dB
11-30dB
31-50dB
51-75dB

5. Very loud 76 -100 4p
6. Uncomfortably loud 101 - 125 gp
7. Painful 126 - 150 4B

8. Instantaneous damage Above 150 ¢p-

The maximum level of noise, which neithe,
irritates the occupants nor damages the acoustics o
the building, is known as acceptable noise leve]

inside the building.

Adverse Effects of Noise on
Human beings

WHO has recommended 75 dB as the explosive
limit for industrial noise. The Bureau of Indian
Standards (BIS) has recommended acceptable noise
level in an industrial area between 45 dB and 60 dB
The threshold limit universally accepted under the
Occupation Safety and Health Act is 90 dB for 9.0
hours, 95 dB for 4.0 hours, 100 dB for 2.0 hours and
115 dB for 15 minutes per day. Above 115 dB, it
crosses the threshold of pain.

In general, adverse effects of noise (unwanted
sound) on health are physiological, psychological,
sociological and psycho-acoustical. Continued
exposure of high levels of noise may cause
interference, fatigue, and temporary shift of hearing,
which may lead to permanent loss of hearing.

To understand hearing loss due to noise, it is
important to understand the general structure of
ear and how it functions.

The ear consists of the outer, middle and the
inner ear. The outer and middle ear convert sound
pressures to vibrations. The eardrum is housed in
the middle ear (Fig. 9.1). It behaves like the
diaphragm on a microphone. Sound waves make
the eardrum vibrate. The vibrations of the eardrum
set vibrations in a chain of three small bones. The
bones are arranged in a lever-like manner so that
the vibrations in the third bone (the stapes), ar¢
greater than the vibrations set up in the eardrum.

The auditory receptors are housed in the cochlea
of the inner ear. This is a coiled tube filled with fluid.
The membrane makes the fluid vibrate. Inside itar¢
cells which are sensitive to vibrations. They respond
to the vibrations by setting up tiny electrical signa.ls,
which travel along the auditory nerve to the brain
The brain interprets these signals as sound.

The ear of young, audiometrically healthy adult
male respond to sound waves in the frequency rang®
of 20-16,000 Hz. Young children and women often
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- capacity to respond to frequencies up to
The speech zone lies in the frequency
U0-2,000 Hz. The ear is most sensitive in
range from 2,000-5,000 Hz.
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Permissible ambient noise levels and Control measures

NOISE POLLUTION

Overall salient effects of noise on human bein
,ﬂlﬂ'm‘nud in the flow chart and Table 93 .
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: Effects On Human Beings |

Noise Nuisance

Permanent hearing loss
Neuro-humoral stress responge
Emotional upsets

' ngq Cof'!'oﬂ

Enjoyment
Mental stress Interferes with the Concentration
communication nterference
system
Frustation Sleep interference Meditation
inlerlerence
Task nterference  Invasion on privacy Recreational
interference
Irritability Habit of taking loudly Temporary
hearing loss
4

Noise on Human Beings
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Steady noises
e vels of 7
9 dB —

8. No.| Noise (dB)| Observed Effects ’*;i_“

1.| above 80 | Harms hearing system _I’.c.‘ hearir
damage begins 7'7’

2| 105 Significant change in puise |

3. 110 Skin receptor stimulation

4] 120 Pan teshld

5.| 130-135 | Nausea, vomiting, di

6.[ 140 Increased ear trouble wi

7.| 140-145 | Extreme limt of huma

8| 150 Prolonged expos
the skin

9. 160 Deafness an

10.| 190 Major pert
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Under the Environmental Protection Act, 1986,
ent air quality standard in respect of noise of Lowd sesry
:l’-?(cren‘ categories of area have been notified.
lod s of practice for controlling noise from sources
gmer e automobiles and industries have also been

FoedbyCPCB. ete .
summary For Controlling Noise Pollution

— General Misconceptions

Lound sound is not dangerous, as long as you don't
feel any pain in Your ears.
Not true : Our threshold for pain is at about
120-140 dB, but sound begins to damage our
hearing when it is above 85 dB (for an 8 hour
period).
Hearing loss after sound exposure is temporary.
Not true : Some of the hearing loss will be
permanent. Indication of damage is ringing and
noise in the ears (called tinnitus) after sound
exposure. This is a clear indication that sound
exposure took place. Another indication is the
difficulty to communicate on the phone and in
noisy restaurants or cafetarias. .
Ifyou have a hearing loss already, you don’t
protect your hearing any more.
Not true : Hearing loss accumulates.
exposure to loud sounds leads to more heart
loss. s y
Hearing loss i mostly caused by 4geing:
Not true : Research shows that m
to loud sounds, not age
cause of hearing loss. <l
Hearing loss can be repaired by med
or hearing aids. ShA-
Not true : Certain
obtained by the use
the case of hearing




