Introduction to Noise Pollution

Meaning of Noise:-
. Noise is defined as unwanted sound.

* It is part of our environment.

* Noise is a normal phenomenon of life
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Introduction to Noise Pollution

Meaning of Noise:-
* and is one of the most effective alarming systems

* in man’s physical environment.

* Itis a subjective experience.
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[.-37 Introduction to Noise Pollution

It has short decay period.

The word ‘noise’ is derived from the latin word’ nausea’ which
means

a feeling sickness at the stomach with

an urge to vomit.
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[.-37 Introduction to Noise Pollution

Noise can also be defined as —
“Noise is any sound independent of loudness which can produce
* an undesired physiological or

* psychological effect in an individual.”
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[.-37 Introduction to Noise Pollution

Noise of sufficient intensity and duration can induce
* temporary or permanent hearing loss.

* Noise is a significant environmental pollutant and potential
hazard.

* Noise is nothing but unwanted sound.
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[.-37 Introduction to Noise Pollution

Sound consists of wave motion in

an elastic medium and caused by

the vibrations of molecules.

Sound is periodical disturbance in matter.

Noise radiates from vibrating surfaces.
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[.-37 Introduction to Noise Pollution

Noise also grows rapidly,
with an increase in machine power and with
increase in the speed of exhaust gases.

Nature of sound waves depends upon the following factors:
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[.-37 Introduction to Noise Pollution

Pitch:-
“The attribute of auditory sensation which sounds” may be
ordered on a scale extending from low to high.

It is related to frequency from
about 20 to 20,000 vibrations per second.
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[.-37 Introduction to Noise Pollution

Amplitude or Magnitude:-

The distance that a vibrating object i.e.,

musical instrument string moves as

it vibrates is called

the amplitude of vibrations.

Sound waves have different amounts of energy.
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[.-37 Introduction to Noise Pollution

The greater the energy used in producing the sound
greater the amplitude

Bigger object will produce a sound of greater intensity and
loudness than

a smaller vibrating object.
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[.-37 Introduction to Noise Pollution

Loudness:-

* Loudness may be described as a listener's auditory
impression.

* Loudness is the intensity of sound waves

* combined with the reception characteristics of the ear.
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[.-37 Introduction to Noise Pollution

Loudness:-
* Annoyance results from both the loudness and the frequenc
of a noise.
Loudness is expressed in a
relative unit called SONE.
One sone equals to
40 dB sound pressure
at 100 cycles/sec.
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[.-37 Introduction to Noise Pollution

. 1 SONE = 40 dB.
. Generally 35 dB with
. loudness 10 — 50 Sones,

. depending on the frequency may be regarded as

. the critical level for ear damage.
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[.-37 Introduction to Noise Pollution

Modern life has given rise to a new form of pollution i.e.,

Noise pollution

when noise becomes harmful to health and

diminishes the quality of life.
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[.-37 Introduction to Noise Pollution

* On the basis of Nature, noise pollution can be classified in
the following types-

(a) Natural (b) Biological

(c) Artificial
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[.-37 Introduction to Noise Pollution

* Natural noise pollution arises from Natural sources such as

cloud thunder,

high intensity rainfall,

hailstorms,

waterfalls etc.

it may be widespread, sporadic, frequent or rare.
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[.-37 Introduction to Noise Pollution

* Biological noise pollution can be due to sounds of of wild and
tame animals such as

* roars of lions in circus cages,

* street dogs are perpetual sources of noise pollution.
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[.-37 Introduction to Noise Pollution

Man also creates different types of sounds and noise such as
during

laughing,

crying,
singing,
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[.-37 Introduction to Noise Pollution

Whereas artificial or man — made noise pollution is due to

high intensity sound created by human activities such as

Industrialization,

aircraft etc.
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[.-37 Introduction to Noise Pollution

* With progress in industrial growth, noise pollution is continuousl
increasing.

* Noise pollution cannot be carried far away and spread from

* its source area like other pollutants.
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[.-37 Introduction to Noise Pollution

Measurement of Noise:-

. The sound becomes louder as the pressure increases and
at about

* 20 N/m? the sound felt which is called threshold or beginning c
feeling.

* This is not simple and can not be easily described.
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[.-37 Introduction to Noise Pollution

* The universal measure of loudness is called ‘Bel’ but it is too large

* In practice decibel (dB) is used which is equal to 1/10th of Bel.

* Decibel is not an absolute physical unit but
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[.-37 Introduction to Noise Pollution

* Decibel is not an absolute physical unit but

* itis a ratio expressed as a logarithmic scale relatively to a
reference sound pressure level.

o 1 Decibel (dB) = 10 log?®
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[.-37 Introduction to Noise Pollution

1 Decibel (dB) =

10 log™ Intensitymeasured (I)

Noisecanber Referenceintensity
(1) Intensity

(2) Pressure

(3) Decibel
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L.-37 Introduction to Noise Pollution

Intensity  Pressure dB Sound source
(Wm?) (Nm?)
- 100 200.000 200  Saturn rocket take Off
* 1.0 20 120 Boiler shop
+ 102 2.0 100 Siren at 5 mts
* 104 0.2 80 Heavy machinery Workshop
- 10° 0.02 60 Normal conversion at 1 m
- 108 .002 90 Public library
* 1012 2 x10-5 0 Threshold of hearing
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[.-37 Introduction to Noise Pollution

Decibel (dB) is also a measure of sound pressure level (SPL), it is
defined as:

dB = log

2
Where P is root — mean — square sounq P re in pascals (N/m?2
and P 2

Q)

P, is reference r —m —s sound pressure (2 x 10 Pa).
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[.-37 Introduction to Noise Pollution

* For all the standard atmospheric conditions sound intensity
level and sound pressure level are equal in magnitude to
each other.

* The dB-scale begins from zero, which represents the faintest
sound that is audible to a normal ear.
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[.-37 Introduction to Noise Pollution

* In the decibel-scale, each ten fold increase is represented 10 dB.
e.g.

* Faintest sound is 0 dB

orl0x0=0

- dB =10 log S
IO
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[.-37 Introduction to Noise Pollution

Ten times more intense sound is 10 dB.

delOlogEIOO X I]le x 1=10.

0
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[.-37 Introduction to Noise Pollution

Zero decibels is the threshold of hearing, while
85 dB is usually considered loud enough to cause ear damage.

The pain threshold is about 140 dB.
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The main sources of noise are different means of
transport such as
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The noise arising by the

4

° restaurants,

* television sets,

etc
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of noise are also classified on the
such as-

sources of noise pollution.
Urban sources of noise pollution.
sources of noise pollution.
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* There are

when the noise crosses
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produced from

3
1 =
B rocket, g

=
i

F musical night etc.
. are the
noise pollutants.
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B factories,
I

B mining operations etc

includes noise produced from
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has fixed

for a city,

usually register
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the

With

it is between

during take off and landing.
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at a distance of 10 metres

Noise level in public hospitals ranges from
against the permissible level

During Diwali noise levels go up.
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During Diwali noise levels go up.

from the normal

noise in the
and
in the
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This is again classified into the following

types:

c) Rail Traffic Noise:-
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Different vehicles on road produces

increasing continuously with the
vehicles,

due to

number

and speed of vehicles.

road
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E This type of noise is

B There are peak noise levels when

B The varies with..

but
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B The varies with

B the number and type of aircraft

The big noise — makers are the
. noise level is
* about
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* Aircraft noise is now

. have been introduced by the
authorities.

and local
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Rail traffic noise is generally of

than that of

Most of the railway tracks run
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beside the railway tracks are

The introduction of diesel ancd all — electric
locomotives

has greatly rail traffic noise.
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This is mainly produced by
F domestic gadgets such as

F Noisy industrial processes cause
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Occupational Noise

Textile loom 112

News paper press 101

Super market
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3. Neighbourhood Noise:-

This includes a

which disturbs

and interfere with

their comfort, and welfare.
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(Neighbourhood Noise)

’

cassette player,
loudspeakers,
etc.,

cause noise nuisance to nearby residents.
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Source Noise Level dB.

2. Domestic generator 0-85
3. Radio/Tape 7

4.

5. Pressure cooker 65
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* Noise is harmful and has
* physical or physiological effects on human beings.
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B The most acute effect of noise pollution is
M leading to auditory fatigue or deafness.

Non — auditory effects may also cause
N

B speech communications,
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Non — auditory effects also cause
Hinterference with
O ’

MYcsvtu Notes

M annoyance leading to ill temper.
B Violent behaviour,

] etc.
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* Noise is air-borne mechanical energy striking the human
eardrum.

. is brought about by
. of

* high intensity noise level
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* exceeding 90 dB

Noise pollution can also cause
e pathological or psychological disorders.
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° can
whereas

* very low frequency noise can reduce heart beat,

. and lead to
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can affect the

results in

It is difficult to assess non-pathological or psychological
noise effects on man.
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Sound Intensity Effect
0-23 No disturbance

vegetative and gastro intestinal
disorders, muscle pain, high B.P

140 - 150 Feel burning.
150 — above Painful effects on long run.
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Different frequencies of noise

results in

(]
4

* reduced work rate and a

In residential areas noise..

MYcsvtu Notes
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In residential areas noise

e affects sleep.
* By this
happen.

Excessive noise show
. also.

etc.
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This is the major factor for

* chronic exhaustion

* Migratory birds also show impact of noise pollution
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Different evidence show that

noise pollution not only affect the but als¢
affect

Some of the important effects of noise pollution are
given below:
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1. Noise pollution affects
3 human health,

P

B efficiency.

2. It causes

i

i contraction of muscles and
B blood vessels.
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3.Noise of blood, increased heart-
beat,

4. Excessive noise also causes psychological and pathological
disorders.
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5. Psychological disorders causes

’

Hypertension,

gastro intestinal disturbances, stress etc.
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6.Noise pollution causes

frustration,

mental fatigue.

Low frequency noise cause
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7. Noise pollution produces

behaviour changes,

causes nervous breakdown,
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8. The most harmful effect of noise pollution is

. impairment of hearing
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9. Auditory fatigue produced with

This causes temporary deafness whereas

noise causes

MYcsvtu Notes

Www.mycsvtunotes.in



10. Ultrasonic sound can affect the

. digestive, respiratory,

MYcsvtu Notes

. and

. semicircular canals of the internal ear.
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11. Brain is also adversely affected by loud and sudden noise such
that of

. jet and aeroplane noise.
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12. According to recent reports Noise causes

¢ etc.

13. Noise is responsible for disturbing the
. whole biological system.
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14. Noise also causes

disinterest and

affect work performance.
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15. The noise of

crackers during Diwali
are too loud and
and

causes serious air pollution.
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16.

such as

buildings undergo

physical damage by cracks,

broken windows, glasses etc. by
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17. Excessive noise causes
. chronic
. It affects health efficiency.

19. Noise affects the autonomous nervous system.
. It causes annoyance to people,
. those do close works in factories etc.
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[.-39 Standards of Noise Pollution

The sound waves which are

and of
and
produce a
called musical noise.
N
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[.-39 Standards of Noise Pollution

When sound waves are
irregular and

they produce an
called noise.

0
Q
')
o
Z
S
=
>
0
O
>_
=
£
7
Q
S
o
c
S
=
>
0
o
)
=




[.-39 Standards of Noise Pollution

* The intensity of sound wave
characteristics of ear is known as loudness.

* For an with normal hearing the sound
pressure is about
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[.-39 Standards of Noise Pollution

* Sound becomes more , upto

* Noise is the
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[.-39 Standards of Noise Pollution

creates more and more noise
because of the development of

machinery and

Unwanted sound i.e. noise has increased
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[.-39 Standards of Noise Pollution

Many people work and live in where the

MYcsvtu Notes

* The of noise which will
. the occupants
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[.-39 Standards of Noise Pollution

. inside the building. This depends upon the

’

time of fluctuation of noise,

¢ etc.

But over the years they suffer from
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[.-39 Standards of Noise Pollution

But over the years they suffer from

and
psychological hazards

The are
summarized in the table.
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[.-39 Standards of Noise Pollution

S.No. Situation Permissible noise dBA .
=

8

=

3. Factory work for 8 hour day 105 é
4, Prolonged noise causing §

7. Ear drum rupture 180




[.-39 Standards of Noise Pollution

Day time  Night time

Commercial area 65 55
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L-40 Control Techniques of Noise..

*  Noise is an unwanted form of sound.
° Jtis also known to be a

* An of noise
pollution has become important.
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L-40 Control Techniques of Noise..
(

. and methods of
* reducing the noise pollution must be learnt to

. of noise pollution.
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L-40 Control Techniques of Noise..

It is possible to control noise at three
levels:

the sound produced.
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L-40 Control Techniques of Noise..

On the the controls are also different.
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L-40 Control Techniques of Noise..

Industrial noise can be controlled by

of noise producing

of the sound by using insulating
material.
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L-40 Control Techniques of Noise..

Industrial noise can be controlled by

] by distribution of to the
employee and

@ by the application
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L-40 Control Techniques of Noise..

The main sources of community noise are:

i
r and
i
Aircraft noise is at the time of
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L-40 Control Techniques of Noise..

To itis
necessary that
* the from populated areas.

Another method is
. on aircraft engine
noise and
. these limits.
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L-40 Control Techniques of Noise..

Vehicles produce

’
. noise,
° gears,
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L-40 Control Techniques of Noise..

. can produce

° A are available for
noise.
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L-40 Control Techniques of Noise..

1. The source can be controlled by

2. Highway could be routed
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3. The noise can with or other




L-40 Control Techniques of Noise..

also reduces the noise
pollution.

5. Green plants or vegetation is good absorber
of noise pollution.
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6. So greater noise
by the sides of highways.




L-40 Control Techniques of Noise..

of community noise pollution is

It must be controlled by and usually
involves:

* Jack hammers,
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L-40 Control Techniques of Noise..

i)
to reduce noise from impact forces
following steps can be taken:
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L-40 Control Techniques of Noise..

2 by

@ insertinga between the
surfaces

the application of a

over a long
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L-40 Control Techniques of Noise..

3 of moving parts.
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L-40 Control Techniques of Noise..

By reducing, pressure and
flow velocities noise radiations can be reduced-by the
following ways:

Fans, motors, turbines should be operated at

lowest blade tip speeds and maximum diameter
devices should be used.

All other factors being equal,

centrifugal squirrel cage type fans are less noisy than
vane axial or propeller type fans.
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In air ventilation system 50% reduction if the speed of
air flow may lessen the noise output.




L-40 Control Techniques of Noise..

These can be done by
following ways:

3 at joints should be covered.

& Al

@ of the housing or cabinet should be
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L-40 Control Techniques of Noise..

@  All other functional openings should be

@ Other required for cooling etc. should be
equipped with

& Opening should be from other
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L-40 Control Techniques of Noise..

Reducing friction between
. in
. frequently results in
. smoother operation and

A system designed for quick operation will employ the following
features:
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L-40 Control Techniques of Noise..

B Low flow speed.

B Simple layout.

3 Streamline transition in flow path.
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L-40 Control Techniques of Noise..

*  To maximize vibration damping efficiency
following should be done.

X should be applied to
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L-40 Control Techniques of Noise..

X should be

*» about as the

X to which they are applied.

X with effective vibration dampers can be used.
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L-40 Control Techniques of Noise..

Mufflers are of two types

i) is a device which reduces noise by

i) is one whose noise reduction is

By using these, noise can be controlled to some
extent.
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L-40 Control Techniques of Noise..

This can be done by the following ways:

more efficiently.

If noise can be reduced by
absorption.
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L-40 Control Techniques of Noise..

Sound absorbing materials can be used to reduce noise level.

In transmitted Noise can be reduced by
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L-40 Control Techniques of Noise..
of the ducts

In the noise path can be an effective way of
reducing noise.

depends upon the noise frequency.
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L-40 Control Techniques of Noise..

The following two techniques are commonly employed:

to high noise levels.

The should be done for a short interval
of time.
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L-40 Control Techniques of Noise..

** Molded and pliable earphone,

*
B
e

*%

and

are commercially available as
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L-40 Control Techniques of Noise..

Many industrial countries of the worlds have enactec
legislation to control and abate noise.

India has recently declared noise pollution as an
offense through the promulgation of Air Pollution
Act 1986.

Accordingly the recommended noise levels for
various areas have been fixed by Central Board of
Pollution Control.

www.mycsvtunotes.in - MYcsvtu Notes




Introduction to Land Pollution
Lithosphere
Meaning of Lithosphere:-

% ‘Lithosphere’ in Greek means
“Stony Sphere”.

+*The earth has soil and rocks on its surface as well
as under oceans.
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% The lithosphere is the solid outer crust of the
earth.




Introduction to Land Pollution
Lithosphere

- While the mantle and core comprises the interior
of the earth.

“The solid outer portion of the earth containing
soil and rocks is called lithosphere.”

Or in other words-
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Introduction to Land Pollution
Lithosphere

In other words -

The solid, rocky portions of the earth made up of
the crust of

normal silicate rocks & metal silicates mostly
magnesium & Iron silicates, makes lithosphere.
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Introduction to Land Pollution
Lithosphere

@®“Lithosphere is a part of environment which
includes the soil”.

@ ‘Lithosphere is the 1/3 part of the earth. The
earth may be divided into three zones -

®the core, mantle and crust.
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Fig. The Major Components of Earth.
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Introduction to Land Pollution
Lithosphere

- The lithosphere is composed of the crust and
the upper mantle.

- The upper part of crust is made up of igneous
and sedimentary rocks.
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Introduction to Land Pollution
Lithosphere

9 -igneous and sedimentary rocks.
@ This makes up the continents.

@ The lower crust is made up of igneous rocks whic
& form the ocean floors.

@ The most abundant elements out of many are
oxygen and silicon.
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Introduction to Land Pollution
Lithosphere

#The boundary between the crust and upper mantle

called the
Moho.

™ The crust represents less than 1% of the earth’s
total mass and only about 0.5% of its radius.

# It does not have a uniform thickness.
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Introduction to Land Pollution
Lithosphere

The average thickness of lithosphere is about
100 km.

The thickness in the continental regions is about
35 km. Whereas
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Introduction to Land Pollution
Lithosphere

& the crystal layer is of lighter density as
compared to the interior layers.

@ As the crystal layer comprises of rocks rich in
silica and aluminium are called the

sial layer.

0
Q
')
(@)
Z
S
=
>
0
O
>_
=
£
7
Q
S
o
c
S
=
>
0
o
)
=




Introduction to Land Pollution
Lithosphere

+ Below the sial layer lies the mantle which extends
up to a depth of 2900 km.

+ the mantle consists of

(a) Inner silicate (Rich in silica and
Magnesium),

(b) Transitional zone of mixed metals
and silicates.
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Introduction to Land Pollution
Lithosphere

+ The core consists of metals in liquid o
plastic state due to high temperature
and pressure.

MYcsvtu Notes

+The core of the earth has a radius of
about 3400 km.
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+As nickel and iron are dominant in the
core, it is called

‘nife’




Introduction to Land Pollution
Lithosphere

A broad term embodying
the total natural environment of
the areas of earth

which is not covered by water is
called land.

Land forming processes that have the
origin within the earth are said to be

endogenic,
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Introduction to Land Pollution
Lithosphere

B while surface processes (such as erosion) are
said to be

exogenic.

B Lithosphere lies above a relatively soft region of
the mantle called the

asthenosphere.
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Introduction to Land Pollution
Lithosphere

Composition of Lithosphere:-
The main constituents of
Lithosphere are
sold silicate rocks and

metal compound of
Mg an Fe silicate,
organic matter

and air etc.
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Introduction to Land Pollution
Lithosphere

® In India All land cannot be used for
agricultural purposes and

MYcsvtu Notes

® hence it is used for other purposes.

®Some land is also protected for wild
life preservation
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® Some land is required for
construction of reservoirs.




Introduction to Land Pollution
Lithosphere

® Disposal of wastes also require
land.

® Accordingly all modern and
growth activities are having
their
@ direct or indirect impact on land.
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Introduction to Land Pollution
Lithosphere

& Land resources are related to
natural disasters like

® volcanic eruptions,
® earthquakes.

© Land also includes waste land and wetland.
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Introduction to Land Pollution
Lithosphere

Lithosphere is a part of environment whic
include

the soil and

the upper part of crust.
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Introduction to Land Pollution
Lithosphere

Waste land is a piece of land which is not capable
of producing crops and this includes the

degraded forests,
eroded valleys,
over - irrigated soils and
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Introduction to Land Pollution
Lithosphere

< Wet lands are the parts of an aquatic
ecosystem.

< Wet lands are lands transitional between
terrestrial and aquatic systems when

0
Q
')
(@)
Z
S
=
>
0
O
>_
=
£
7
Q
S
o
c
S
=
>
0
o
)
=




Introduction to Land Pollution
Lithosphere

<+* the water level is near the surface or the land i1
covered by shallow water.

+*The wet lands could be natural, artificial or man
made.
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Introduction to Land Pollution
Lithosphere

The major source of land pollution
is the amount of solid waste
disposed by society which
includes

- household refuse,
- commercial rubbish
- industrial waste,
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- agricultural waste,
- garbage waste and
- other specific wastes.




Introduction to Land Pollution
Lithosphere

=1
™

+ household refuse,
++ commercial rubbish,

=1
™

 industrial waste,

=1
™

i+ agricultural waste,

i+ garbage waste and
itother specific wastes.

0
Q
L
(@)
Z
S
=
>
0
O
>_
=
£
7
Q
L
o
c
S
L~
>
0
o
)
=




Introduction to Land Pollution
Lithosphere

SOIL:-
According to Knight (1956) soil

7 is the mineral material that

exists in solid or unbroken form
like
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@ boulders and gravels or

- finely divided particles of mineral matters
such as

- sand, silt or clay depending upon the texture.




Introduction to Land Pollution
Lithosphere

1 finely divided particles of mineral matters
such as

m sand, silt or clay depending upon the
texture.
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Introduction to Land Pollution
Lithosphere

Soil differ from the material below in

morphology,

chemical constituents,
composition and
biological characteristics.
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Introduction to Land Pollution
Lithosphere

B The word soil has been derived from the Lati

word “Solum” meaning
E upper crust of the earth.

B Soil is differentiated into

B various horizons and capable of supporting
plant life.
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Introduction to Land Pollution
Lithosphere

@ Soil is a dynamic layer of earth’s
crust which is

& constantly changing and
developing.

&Soil formation takes place with

&the decomposition of rocks and
minerals.
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Introduction to Land Pollution
Lithosphere

Soil properties like

soil texture,

structure,

permeability,

soil water porosity,
soil pH,
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Introduction to Land Pollution
Lithosphere

organic matter content
cation exchange capacity,

microbial properties etc.
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play an important role to determine the
productivity.




Introduction to Land Pollution
Lithosphere

Types of Soil:-

MYcsvtu Notes

(1) Sandy Soil:- It contains loose a
dry sand particles and has poor wa
holding capacity.
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(2) Clayey Soil:- This type of soil
unsuitable for plant growth because
inhibits the free circulation of air a
water.




Introduction to Land Pollution
Lithosphere

Loamy Soil:- These contain sand, silt
and clay in equal proportion. It is best
soil for plant growth.

MYcsvtu Notes

* Other types of Soil are:-

Www.mycsvtunotes.in

(1) Sandy Loam Soil.
(2) Clay Loam Soil,
(3) Silt Loam Soil.



Introduction to Land Pollution
Lithosphere

Soil Profile:-

- At any place when weathering takes place over a
period of time,

* layers of soil develop one over another with time
and maturity.
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Introduction to Land Pollution
Lithosphere

* The vertical section of such soil is called soil
profile.

* This is characteristics of mature soil and
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i-Top soil

A-Horizon

B-Horizon
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R-Horizon
(Bad rocks)

.m-}s\! }c -Horizon
i

Fig. Soil Profile




Introduction to Land Pollution

Lithosphere
thickness, colour,
texture, structure,
acidity, porosity and
composition
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Origin & Effects of land Pollution
Agricultural & Industrial

. Land and Soil Pollution:-

B Land pollution means addition of unwanted
substances in any proportion.

B Soil pollution is also called land pollution.
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Origin & Effects of land Pollution

Agricultural & Industrial

B It is due to the addition of different
chemicals or

B due to erosion of upper layer i.e., soil.

B These reduce soil fertility.
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Origin & Effects of land Pollution

Agricultural & Industrial

Due to air borne pollutants emitted by facto
stacks

-it travel long distances and slowly deposit on
soil.

0
g
©
Z
S
s
7
O
>—
=
=
%)
e
(@)
c
S
s
7
3]
>
£




Origin & Effects of land Pollution

Agricultural & Industrial

® SO, present in the fumes causes acid rains &
lowering of soil pH.

H Chlorine and nitrogen oxides are other com
gaseous — pollutants which
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Origin & Effects of land Pollution

Agricultural & Industrial

®SO,, Cl,, & NO, etc.

mcombine with water and pollute the soil.
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Origin & Effects of land Pollution

Agricultural & Industrial

s Particulate matter near cement factories, ca
and mining belts etc.

mreach soil surface of neighbouring regions.

® Land or soil get polluted by the following ways:
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Origin & Effects of land Pollution

Agricultural & Industrial

Source of Soil Pollution:-

1. Industrial wastes

2. Agricultural practices.

3. Urban wastes

4. Chemical and metallic pollutant.
5. Radioactive pollutants

6. Biological agent.
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Origin & Effects of land Pollution

Agricultural & Industrial

1. By Industrial Wastes:-

Disposal of industrial waste is the
major reason for soil pollution.

These are mainly discharged from

pulp and paper mills,
chemical industries,
oil refineries,
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Origin & Effects of land Pollution

Agricultural & Industrial

These are mainly discharged from:

pulp and paper mills,
chemical industries,
oil refineries,

sugar factories,
tanneries,

textiles,
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Origin & Effects of land Pollution

Agricultural & Industrial

steel distilleries,

coal and

mineral mining industries,
drugs,

glass,

cement,
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Origin & Effects of land Pollution

Agricultural & Industrial

Thermal,
atomic and
electric power plants
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Origin & Effects of land Pollution

Agricultural & Industrial

Fly ash and other industrial effluents are eithe
discharged into streams or

dumped into the surrounding land.
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Origin & Effects of land Pollution

Agricultural & Industrial

Industrial wastes mainly
consist of
organic compounds along with

inorganic complexes and
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Origin & Effects of land Pollution

Agricultural & Industrial

The pollutants affect and alter

the chemical and biological properties of soil.
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Origin & Effects of land Pollution

Agricultural & Industrial

2.By Agricultural Practices:- Agricultural
wastes cause land and water
pollution. Agrochemical such as

m fertilizer,

B pesticides,

B insecticides,

B weedicides
cause land pollution.
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Origin & Effects of land Pollution
Agricultural & Industrial

(2.By Agricultural Practices)
m DDT, BHC, etc.
and chemicals like
m lead (Pbh),
H mercury (Hg),
H arsenic (As),
accumulate on the soil
permanently.
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Origin & Effects of land Pollution

Agricultural & Industrial

MYcsvtu Notes

These substances adversely affect
the physical, chemical and biological

properties of soil.
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Origin & Effects of land Pollution
Agricultural & Industrial

1. Fertilizers:-

Fertilizers are the chemical
compounds containing one or more of
plant nutrients i.e.,
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B Nitrogen,
E Phosphorous and
E Potassium.
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Origin & Effects of land Pollution
Agricultural & Industrial

(Fertilizers)
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Excessive use of fertilizers pollute
soil.

Fertilizers are retained by the soil and
increase crop efficiency .
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Origin & Effects of land Pollution

Agricultural & Industrial

2. Pesticides:-

To increase food production land
resources are manipulated.
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Different kinds of pesticides and
biocides are used to control pests.
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It is observed that pesticide residues
coexist within biological system wit

other forms of life.




Origin & Effects of land Pollution

Agricultural & Industrial

3.So0il Conditioners and Other
Chemical Agents:-
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< soil conditioners and fumigants are
also employed to the land system to
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“+*increase and protect the soil fertility,

+» to kill the hazardous insects.




Origin & Effects of land Pollution
Agricultural & Industrial

<* These chemicals alter both
agricultural and horticultural soil
areas.
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+* These contain several toxic metals
such as Pb, As, Cd, Hg, Co etc.
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<+ which accumulate on the soil
permanently and enter the growing
crops.




Origin & Effects of land Pollution

Agricultural & Industrial

4. Farm Wastes.

Increased number of cow, cattle etc.
also add to soil pollution.
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Buildings in which these animals
are housed can be cleaned using
water but
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the manure is also washed out and
deposited as wet slurry on the land. .



Origin & Effects of land Pollution

Agricultural & Industrial

This slurry deposited on soil seep into ground
water and pollute it.

This slurry consist of nitrates and phosphates
that can cause undesirable effect in the soil
texture.
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Urban and Hazardous wastes

Classification of Solid Wastes:-
1. Domestic Wastes
2. Industrial Wastes

3. Pathological Wastes
4. Industrial Wastes

5. Agricultural Wastes
6. Hazardous Wastes.
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.- 33 Urban and Hazardous wastes

1. Domestic Wastes:-
Include household wastes like:
] rubbish, wastes of food, soap water etc.

2. Municipal Wastes:-
These include garbage of
] hotels, hospitals, markets, dirt etc
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.- 33 Urban and Hazardous wastes

3. Pathological Wastes:-
Dead animals, human waste etc. included in this group.

4. Industrial Wastes:-

Chemicals, paints, sand, metal ore processing, flyash,
sewage treatment sludge etc.
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.- 33 Urban and Hazardous wastes

5. Agricultural Wastes:-
This includes solid wastes from
farms, feed lots, animals manure etc.

6. Hazardous Wastes:-

Such as radioactive waste, enzymes, antibiotics, toxic
wastes etc. come in this type of wastes.
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Urban and Hazardous wastes

By Urban Wastes:-

Urban wastes comprise both commercial and domestic
wastes

consisting of dried sludge of sewage.

All the urban solid wastes are commonly referred to as
refuse.
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Urban and Hazardous wastes

(Urban wastes)

Solid wastes and refuse contribute to soil pollution
which contain -

garbage and rubbish materials like

plastics,
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Urban and Hazardous wastes

(urban wastes)
- fibers, paper,

rubbles, street sweepings,

fuel residues,

leaves, containers,

abandoned vehicles and

other discarded manufactured products.
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Urban and Hazardous wastes

Pollution concentration in

urban areas and

unplanned industrial progress have to a greater extent

contributed to soil pollution problems.
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Urban and Hazardous wastes

Hazardous Wastes:-

Hazardous wastes are those wastes that pass a
. substantial danger
. immediately or
. over a period of time to

human, plant or animal life.
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Urban and Hazardous wastes

(Hazardous Wastes)

A waste is said to be hazardous if it exhibits any of the
following characteristics, viz.

Ignitability,
corrosivity,
reactivity or
toxicity.
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Urban and Hazardous wastes

(Hazardous Wastes)
Typical hazardous wastes are
. radioactive substances,
. chemicals,

. biological wastes,
. flammable wastes and
. explosives.
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Urban and Hazardous wastes

The source of hazardous wastes are

industries,

nuclear plants,

hospitals,

research institutes,

laboratories etc.

(%]
]
+—
©]
Z
=
+—
=
(%2]
O
>
=
=
7
]
+—
(@)
=
=
4+
>
(%2]
o
)
-




Urban and Hazardous wastes

Different industries release different
harmful toxins.
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causing a number of undesirable
effects.




Urban and Hazardous wastes

Industrial effluents when discharged through sewage system
will

poison the biological purification mechanism of sewage
treatment

MYcsvtu Notes

causing several soil and water borne diseases.

Metallic contaminant (Hg, Zn, Cd, etc.) destroy bacteria and
beneficial micro organisms in the soil.
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Urban and Hazardous wastes

Soluble salts are responsible for crop
damage.

These cause crop loss, soil loss,
metallic corrosion.

Some of the trade wastes contain
pathogenic bacteria e.g.,
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Anthrax bacilli bacteria from tannery
wastes.




Urban and Hazardous wastes

The problem of radioactive wastes dumped into the soil i
more complicated.

Radio-active elements can remain active in soil for long
times.

Harmful effects of radioactive pollutants are:-

(%]
]
+—
©]
Z
=
+—
=
(%2]
O
>
=
=
7
]
+—
(@)
=
=
4+
>
(%2]
o
)
-




Urban and Hazardous wastes

Radiation actually affects the soil and soil fertility

These radiations kill plant species.

Variations in radio sensitivity among tree and shrubs are
due to differences in their chromosome number and size.
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Urban and Hazardous wastes

A recent report indicates that a
large number of induced radio
nuclides as
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carbon — 14,
Fe-55,
Mn-54,
CO-57 etc.
get concentrated in biological systems.
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Urban and Hazardous wastes

Effects of Modern Agro — Technology:-

Effects of Fertilizers:-

fertilizers in soil decreases
the valuable nutrient

ascorbic acid (vitamin C) and carotene in
vegetables and fruits.
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Urban and Hazardous wastes

. Excessive use of nitrogenous fertilizers in land leads to
in the soil.

This excess accumulation can cause diarrhea and cyanosis in
children.
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Urban and Hazardous wastes

fertilizer is considered
detrimental to crop production.

Cereal crops like Jawar, Maize etc.
grown on alkaline soil
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absorb higher amounts of and
responsible for the spread of fluorosis.




Urban and Hazardous wastes

Pesticides like DDT, aldrin etc. are
known to seep gradually through soil
into ground water and contaminate
drinking water supplies.
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Urban and Hazardous wastes

pesticides

cause extreme muscular weakness,
tremors and dizziness in poisoned
animals.
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Solid waste

* All the solid
useless, discarded, unwanted are included in the term
SOLID WASTE
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* Some harmful effects of solid waste :-

Improper handling of solid wastes is dangerous to health anc
environment.
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Collection of Solid Wastes & Recycling

These become a source of food for rats and small rodents

Rats destroy property and spread various diseases like

plague, endemic typhus, trichinosis etc.
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Collection of Solid Wastes & Recycling

The hazardous wastes are injurious to human health.
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Collection of Solid Wastes & Recycling

Uncontrolled burning of open dumps
cause air and water pollution.

Bacillary dysentery
amoebic dysentery
diarrhoeal diseases
are all due to the same.

0
Q
=
(@)
Z
-
2
>
0
O
>_
p=
£
7
Q
=
o
c
=
s
0
O
)
-




Collection of Solid Wastes & Recycling

Recycling of Solid Waste:-
For stable economic growth......

The choice is between one time use of materials i.e., throw
away society and

use of recycled materials i.e., sustainable society.
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Collection of Solid Wastes & Recycling

Recycling of Solid Waste:-

The latter will make available materials to future generations
and

will also save energy and environment.

(%]
]
+—
©]
Z
=
+—
=
(%2]
O
>
=
=
7
]
+—
(@)
=
=
s
(%2]
o
)
-




Collection of Solid Wastes & Recycling

Recycling Techniques
Crushing of materials as discarded furniture, appliances etc.

Selection for magnetic, non — magnetic and specific gravity
based materials.

Thermal decomposition of waste organics in the form of gas
and oil
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Collection of Solid Wastes & Recycling

Melting plastic domestic toys and moulding into new ones.

Melting blast furnace sludge for making artificial jewellery
etc.

Use of incineration heat.
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Collection of Solid Wastes & Recycling

Methane fermentation and residual sludge.
Converting waste into

solid fuel (wood chips, raw dust etc.).
Alcohol fermentation.

Composting garbage and using it as manure.
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Collection of Solid Wastes & Recycling

Utilizing Agricultural Wastes:-

An agricultural waste sugarcane bagasse, is a chief source
of cellulose.
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Collection of Solid Wastes & Recycling

Medicine from Agricultural Wastes:-

synthesis of nirrofurans.
These are important germicides used for treating cattle disease.
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Collection of Solid Wastes & Recycling

Liquid Fuels from Agricultural Wastes:

Agricultural wastes contain
45% cellulose,
35% hemicelluloses and
10% lignin.
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Collection of Solid Wastes & Recycling

Proteins from Cellulose Waste:-

Experiments have shown the possibility of commercializing a
process for making proteins from waste cellulose.
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Collection of Solid Wastes & Recycling

First, the cellulose materials such as crop wastes, urban
wastes including newspapers, grass, bagasse, etc.

are needed with strong alkali using
cobalt chlorides catalyst and
heated from 25 to 100° C.
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Collection of Solid Wastes & Recycling

MYcsvtu Notes
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Collection of Solid Wastes & Recycling

The cell mass consists of about 60% proteins which on
separation and drying energy at a granular material.
The product is considered suitable for human consumption.
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Collection of Solid Wastes & Recycling

Urban Waste and Bagasse for Electricity:-
Recent research in Indonesia has shown that

urban wastes and bagasse from sugarcane be used to
generate electricity.
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Collection of Solid Wastes & Recycling

The technology
the materials to be burnt are suspended by
blowing an upward stream of air through it in a reactor.
The materials in the resulting fluidized bed,
which resembles a boiling viscous mass,

is more accessible to chemical rection
than the same material in a solid, static state.
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Collection of Solid Wastes & Recycling

The technology

The process ensures about 98% combustion. Moreover,

the process is environment — friendly,

since emissions of NOx are almost negligible.
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Collection of Solid Wastes & Recycling

Rubber from Old Tyres:-
American chemists have identified

MYcsvtu Notes

some strains of sulphur — mounting
bacteria seuephotobees
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Collection of Solid Wastes & Recycling

can help recycle rubber
from old types.
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from tyre waste is
kept in fernentse which

contains the
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L-34 Collection of Solid Wastes & Recycling

A waste recycling plant in
has developed a technology,

MY csvtu Notes

of

converting aerated plastic wastes into
oil.
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L-34 Collection of Solid Wastes & Recycling

The synthetic waste — plastic bags,
cartons and computer casings is mined
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L-34 Collection of Solid Wastes & Recycling

which is piped to a refinery to
of based products.
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Collection of Solid Wastes & Recycling

According to researches of the

the wastes containing large quantities of

can be used as
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L-34 Collection of Solid Wastes & Recycling

because

prepared in dry form
is
A prepared from compares well

with
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Collection of Solid Wastes & Recycling
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L-34 Collection of Solid Wastes & Recycling

Fly ash, a
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stations,
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L-34 Collection of Solid Wastes & Recycling

About 80% of the ash from the coal fed
to the boiler is collected in the form of
fly ash and
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about 20% is collected as bottom ash.
Fly ash is very fine about 60 to 70%
below 76 micron,
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spongy material.




Disposal Techniques

The selection of right process of solid waste disposal
method is must

not only but

also to related to the environment
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Disposal Techniques

. The chosen method should

It should also provide opportunities for
and
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L-35 Disposal Techniques

The various methods of solid waste disposal in different
countries are:
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Disposal Techniques

In India this method is used.

The of the town and cit
are used for the open dumping.
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Disposal Techniques

This causes like

breeding etc.

These are also the
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Disposal Techniques

a process of disposing refuse on land

It is carried out
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Disposal Techniques

Solid waste is dumped in the low lying areas.

The refuse is in
layers of and

each layer is of at least
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Disposal Techniques

After a certain desired elevation,
is placed and it is again compacted (Fig. )

Each layer is and
is carried out for its settlement.
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Disposal Techniques

should be sprayed on top to prevent

With the solid — wastes

the and
converts into
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L-35 Disposal Techniques

The refuse is stabilized, within
and
of its original height.
The land fill operation is a of

This process has five distinct phases as:
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L-35 Disposal Techniques

IN this
and

increase the temperature.

and
H,, CO, etc. gases are evolved.
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L-35 Disposal Techniques

In this phase
due to the presence of bacteria.

In this phase methanogenic
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L-35 Disposal Techniques

In phase V the methanogenic activity
representing

and ultimately

the within the land
fill.
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L-35 Disposal Techniques

The end products of phase are

of land filling CH4 is produced.
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L-35 Disposal Techniques

MYcsvtu Notes

Costly plant and equipment not
required.
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required.




L-35 Disposal Techniques

of
minimized.

can be better used.

dare

from burning.
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L-35 Disposal Techniques

requirement.

E near the site of disposal.

for top layer
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L-35 Disposal Techniques

To prevent (due to leachates)
are developed.

Landfill operation is

Landfill can be
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L-35 Disposal Techniques

of the solid wastes in hearths or
furnaces.

This method is used when
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L-35 Disposal Techniques

are separated
to reduce load on hearth.

The temperature should be
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L-35 Disposal Techniques

When the moisture contents of the solid — wastes is high,
like may be

The final products will be

The dispersed off by
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L-35 Disposal Techniques

The as
all the

No odour and dust nuisance.

by using steam power
and selling of the clinkers.
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L-35 Disposal Techniques

ash during the

of incinerators.
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L-35 Disposal Techniques

In this method,
the solid -
to

By doing so it becomes practically
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L-35 Disposal Techniques

Although it contains fertilizing elements, but

It has to be further disposed of by land filling.
This method is quite costly and
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L-35 Disposal Techniques

In this method the putrescible organic material in solid
wastes is

and converted into
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L-35 Disposal Techniques

is made

It is
This is
especially for

There are three methods of composting, as explaine
below:

0
Q
=
(@)
Z
-
2
>
0
O
>_
p=
£
7
Q
=
o
c
=
s
0
O
)
-




L-35 Disposal Techniques

by sandwiching layers of

4

till the heaps rise about 30 cm above the
ground level.

A of
good earth is then spread
to
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L-35 Disposal Techniques

In this method

area made
at a clear spacing of 2 m.
Solid waste is disposed of into these trenches in layers of
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L-35 Disposal Techniques

Within , intense

After it is fully and
changes into
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It is then removed from trenches,
sieved on to remove

coarse inert materials
glass etc.




L-35 Disposal Techniques

The, coarse inert matter is first removed.

Then it is dumped on the ground as:

at about content.

The pile is then covered with
dung.
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L-35 Disposal Techniques

Due to through aerobic
bacteria, temperature rises to

After few days the pile is for cooling
and aeration.

The pile and the
process of turning cooling and aeration is
repeated.

The complete process may take
about

(%]
]
+—
©]
Z
=
+—
=
(%2]
O
>
=
=
7
]
+—
(@)
=
=
s
(%2]
o
)
-




L-35 Disposal Techniques

The above methods of composting is

These difficulties can be solved by mechanical composting, in
which

stabilization of putrescible organic matter is done by
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L-35 Disposal Techniques

the solid — wastes only

The various unit processes or operations involve in a large
scale.
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L-35 Disposal Techniques

is carried out in
which are of various types,
such as
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L-35 Disposal Techniques

The solid waste disposal done in coastal areas having

a reasonable and
with strong forward current.
This
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L-35 Disposal Techniques

The bulky and lighter components of solid wastes

During monsoons or stormy weather solid — waste has to be
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L-35 Disposal Techniques

Some portion of the solid wastes may

despite all the necessary precautions.
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Solid Waste Management:-
. It is a planned system of effectively,

g
. (@]
controlling the z
s
&
o =
collection,
disposal or
utilization of a solid waste in

* asanitary aesthetically acceptable and economical manner.
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Solid Waste Management:-

It includes all
B
B financial,
B legal and
B planning functions
as well as the
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The main objects of solid waste management are -
from
inhabited placed for

to reduce insects and
method used for management are
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One should consider

Materials recovery.
Energy recovery.
Day — to — day solid waste management.

Storage
and
recovery Transfer, Transport and
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* The various activities involved with the
management of solid wastes are:

On-site handling,
storage and processing.
Collection.

Processing and recovery.
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(A) Solid Waste Generation:-
Solid waste are generated from

The quantity and composition of the waste is important for
design and operation of solid waste management systems.
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Factors that influence the quantity of municipal wastes
generated are:-

Season of the year.
Use of kitchen waste grinders.....
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Collection frequency.

Extent of salvaging and recycling.

Legislation.
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Significant reductions in the quantities of solid wastes will
occur

when and if the public and consumer - oriented
companies are willing to change on their own volition
to and

to reduce the

associated with management of solid wastes.
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Table __ Generation Rates for Municipal
Refuse

(Kg/Capita/Day)
Category Rate

Commercial Refuse 0.1to
0.2

Street Sweeping 0.05 to 0.2
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(B) Storage of Solid Wastes:- Storage of solid wastes of SWM
which includes:

to be used for storage.
The container location.

The collection methods to be used.
Containers used should be of different in size.
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(C) Collection and of Wastes:

These are essential parts of the SWM programme because of
these two constitute

about
Refuse collection in India is done from

See previous slides
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* (D) Transportation of Wastes:- Transportation of wastes from
collection point to disposal site is another point of solid waste
management.

MYcsvtu Notes

. no single mode of transport effective,
economical and efficient congested and narrow lanes
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* Thus various types of vehicles used for transportation, these
include handcarts to modern mechanized vehicles.

* Handcarts are used in narrow streets and small cities
whereas large vehicles are used for transporting of refuse in
well planned cities.
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There are three methods of transportation of solid
waste from generation site to disposal site:

Direct Discharge Method: In this method, wastes from the
collection vehicle usually are emptied directly into the
vehicle to be used to transport them to a place of disposal
site.
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Storage Discharge Methods:- In this, wastes are emptied
into a storage pit or onto a platform from which they are
loaded into transport vehicles.

Figure
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Combined Direct and Storage Method:- In this method,
both direct discharged and storage discharged methods
are used. These are multi — purpose facilities designed to
service a broader range of users than a single purpose
facility.
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* (E) Processing and Recovery Technigues:- Processing
techniques are used in solid waste management system to
improve for recovering resources and for preparing materials
for the recovery of conversion products and energy.
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* Important processing techniques and routinely are
compaction, thermal volume reduction (incineration) and
manual separation of waste components. The main objects
related to the processing and recovery are-
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To determine appropriate time and place for
processing process.

To establish priorities.

To recognize that most of the available
recovery technology.

To identify commercial place for the sale of
recovered materials.

To assess the impact of market stability on
the waste management materials.
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* (F) Disposal of Wastes:- Final disposal of solid waste is the
last step of solid waste management. Different methods are
used for disposal of waste those are discussed earlier in
same chapter.
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