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• The water is one of the basic needs of all living beings.

• 71% of total surface the earth is covered by water, mainly southern
hemisphere is called water hemisphere & the northern as the land
hemisphere.

• 80% of our blood consists of water.

Environmental & Natural Resource Management
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Wholesome water is fit to use for drinking, cooking, food preparation or

washing without any potential danger to human health by meeting the

requirements of regulations made under Section 67 (Standards of

Wholesomeness) of the Water Act 1991.

Potable water is water that has been either treated, cleaned or filtered and meets

established drinking water standards or is assumed to be reasonably free of

harmful bacteria and contaminants, and considered safe to drink or use in cooking

and baking.



IMPORTANCE  & NECESSITY  OF  WATER  
SUPPLY  SCHEME

For every living being water, air, food, shelter etc. 

are the primary needs of which the water has 

the greatest importance.
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“best of all things is water”. 



Water is required for various purposes :

•For drinking and cooking

•For bathing and washing
•Washing of clothes and utensils

•Agriculture
•Fire fighting

•Construction works

•Washing of vehicles •Street washing



 Sources of Water :

The main sources of water are: 

(i) Surface water: It includes flowing water (streams and rivers) and 

still water  (lakes, ponds and reservoirs). 

(ii) Underground water: It includes water from wells and springs. 

(iii) Rain water 

(iv) Sea water. 
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Infiltration Galleries
Infiltration Wells:

In order to obtain large quantity of water, the
infiltration wells are sunk in series in the blanks of
river. The wells are closed at top and open at bottom.
They are constructed by brick masonry with open
joints as shown in fig.

For the purpose of inspection of well, the
manholes are provided in the top cover. The water
filtrates through the bottom of such wells and as it has
to pass through sand bed, it gets purified to some
extent. The infiltration well in turn is connected by
porous. pipes to collecting sump called jack well and
there water is pumped to purification plant for
treatment Jack Well

Infiltration Well

11



Springs:
Sometimes ground water reappears at the ground surface in the form of
springs. Springs generally supply small springs. Springs generally supply
small quantity of water and hence suitable for the hill towns. Some
springs discharge hot water due to presence of sulphur and useful only for
the curve of certain skin disease patients.

Types of springs:

1. Gravity Springs: When the surface of the earth drops sharply the water
bearing stratum is exposed to atmosphere and gravity springs are formed
as shown in fig.

12



2. Surface Spring: This is
formed when an impervious
stratum which is supporting the
ground water reservoir becomes
out crops as shown in fig.

3. Artesian Spring: When the
ground water rises through a
fissure in the upper impervious
stratum as shown in fig.
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Wells:

A well is defined as an artificial hole or pit made in the ground
for the purpose of tapping water. In India 75 to 85% of Indian
population has to depend on wells for its water supply.
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The three factors which form the basis of

theory of wells are

1. Geological conditions of the earth’s surface
2. Porosity of various layers
3. Quantity of water, which is absorbed

and stored in different layers.

The following are different types of wells

1. Shallow wells

2. Deep wells

3. Tube wells

4. Artesian wells



 Domestic Water Requirements
 It includes the quantity of water required in the houses for drinking, bathing,
cooking, washing etc. The quantity of water required for domestic use mainly
depends on the habits, social status, Climatic conditions and customs of the people.
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 In India on an average, the domestic
consumption of water under normal
condition is about 135 litres/day/capita
as per IS: 1172-1171.

 In developed countries this figure
may be as high as 350 litres/day/capita.

 The increase in water consumption in
developed countries is mainly due to use of
air coolers, air conditioners, maintenance of
lawns, automatic household appliances such
as home laundries, dishwashers etc.



 Domestic Water Requirements

Heads Use
Consumption in 

liters /day/ person

(a) Drinking 5
(h) Cooking 5
(c) Bathing 55
(d) Washing of clothes 20
(e) Washing of utensils 10

(j) Washing and cleaning of
houses and residences 10

(g) Flushing of Latrines etc. 30
Total 135

Average Domestic Water 
Consumption in an Indian City.

Water Requirements For Public Purpose.

S. No. Purpose Water Requirement 

1. Public parks 1.4 liters/day/capita
2. Street washing 1.0 liters/day/capita
3. Sewer cleaning liters/day/capita
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 Domestic Water Requirements : Per Capita Demand 

For the purpose of estimation of total requirements of water, the
demand is calculated on an average basic, which is expressed as
liters/capita/day.

If Q is the total quantity of water required by a town per year in liters, and the
population of the town is P, the per capita demand will be.

Per capital demand = Q liters / day.
P x 365
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For an average Indian town, the requirement of water in 
various uses is as under: 
(i) Domestic use 135 litres/capita/day 
(ii) Industrial 40 litres/capita/day
(iii) Public use 25 litres/capita/day
(iv) Fire demand 15 litres/capita/day
(v) Losses, wastage and thefts 55 litres/capita/dayTotal
quantity of water required by the town per day shall be  270 
multiplied with the total population of litres/day. 
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Ex. A water supply scheme has to be designed for a city having a population of
1,00,000. Estimate the demand (sometimes, also called as draft) of water
for the city for
(i) domestic use & (ii) total use. Assume suitable data.

Ans. (i) Domestic Use

Assuming, per capita demand for an average Indian city = 200 lpcd (litres per capita per day)

Total demand for domestic use = 200 x 1,00,000 = 200,00,000 lpcd
= 20 MLD (million litres per day)

Annual demand for domestic use = 20 x 365 = 7300 MLD

(ii) Total Demand

Assuming, per capita total demand for an average Indian city = 335 lpcd

Total demand = 335 x 1,00,000 = 335,00,000 lpcd
= 33.5 MLD (million litres per day)

Annual total demand = 33.5 x 365 = 12,275.5 MLD



 Impurities in Water and their effects

Impurities in water can be listed as follows:

a) Suspended impurities

b) Colloidal Impurities

c) Dissolved impurities

(a) Suspended Impurities: These impurities are the suspension of solid particles
that are large enough to be removed by filtration or surface and heavier ones
settle down. The suspended particles which have same specific gravity as that of
water are mixed in the water. Suspended impurities include clay, algae, fungi,

organic and inorganic matter and mineral matter etc.

These all impurities are macroscopic and cause turbidity in water. The
concentration of suspended matter in water is measured by its turbidity.
Examples: sand clay and other inorganic soils, algae, bacteria’s.
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(b) Colloidal Impurities: It is very finely divided dispersion of particles in
water. These particles are so small that these particles cannot be removed by
ordinary filters and are not visible to the naked eye.

Most of the colour of water is due to colloidal impurities their quantity
is determined by the colour tests.

The size of colloidal particles is in between (1=1 micron=0.001mm) to
(1=1 milli micron =0.000001mm) or (10-3 mm to 10-6mm).

Examples: Silica, clay, iron oxide Fe2O3 , aluminum AL2O3 , manganese oxide
MnO2 ,Vegetable and organic waste.
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(c) Dissolved Impurities: Some impurities are dissolved in water when it
moves over the rocks, soil etc. solids, liquids; gases are dissolved in natural
waters. These dissolved impurities may contain organic compounds, inorganic
salts and gases etc. The concentration of local dissolved solids is usually
expressed in p.p.m and is obtained by weighing the residue after evaporation
of the water sample from a filtered sample.

Examples: calcium, magnesium, sodium, potassium, iron, salts, gases like
hydrogen.
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Effects of the impurities

IMPURITY CONSTITUENTS EFFECTS

Suspended 

Impurities

a) Bacteria
b)Algae, Protozoa
c)Silts

Some cause diseases
Odour, Colour, Turbidity
Murkiness or Turbidity

Dissolved 

Impurities

a)Salts
1)Calcium & 
Magnesium

Bicarbonate Alkalinity
Alkalinity & Hardness
Hardness
Hardness Corrosion

Carbonate
Sulphate
Chloride

2)sodium

Bicarbonate Alkalinity, Softening effect
Alkalinity, Softening effect
Foaming in Boilers
Dental Flurosis or mottled enamel
Taste

Carbonate
Sulphate
Fluoride
Chloride

23



Dissolved 

Impurities

b) Metals and Compounds
Taste, red colour, corrosiveness, hardness
Black or brown colour
Cumulative poisoning
Toxicity , poisoning
Toxic effect on heart and nerves
Toxic & illness
Fatal
Affect central nervous system
Highly toxic to animals
Discoloration of skin & eyes
Blue baby conditions, infant poisoning,
colour, acidity

Iron oxide
Manganese
Lead
Arsenic
Barium
Cadmium
Cyanide
Boron
Selenium
Silver
Nitrates

c) Vegetable Dyes

d) gases

Oxygen Corrosiveness to metals
Acidity, corrosiveness
Odour, acidity, corrosiveness

Carbon Dioxide
Hydrogen
Sulphide

Effects of the impurities
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Parameters considered for Purification of Water

Physical Parameters

• Colour
• Taste & odour
• Temperature
• Turbidity

Chemical Parameters

• Total Dissolved
Solids (TDS)

• pH
• Hardness

Biological
Parameters

Microorganisms



Some of the major physical characteristics of water are as follows: 

1. Suspended Solids 

2. Turbidity 

3. Colour

4. Taste and Odour

5. Temperature

Physical parameters define those characteristics of water that respond 

to the senses of sight, touch, taste or smell. 

Suspended solids, turbidity, colour, taste and odour and temperature 

fall into this category.

 Physical Characteristics
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1. Suspended Solids:
Suspended solids in water may consist of inorganic or organic particles. Inorganic solids such
as clay, silt and other, soil constituents are common in the surface water. Organic materials
such as plant fibers and biological solids (bacteria, algae cells etc.) are also common
constituents of surface waters.
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2. Turbidity:
Turbidity is a measure of the extent to which
light is either absorbed or scattered by
suspended material in water. Because
absorption and scattering are influenced by
both size and surface characteristics of the
suspended material, turbidity is not a direct
quantitative measurement of suspended
solids.

3. Colour:
Pure water is colourless but water in nature
is often coloured by foreign substances.

4. Taste and Odour:
Water tastes bitter when contaminated
with alkaline impurities and salty when
the impurities are metallic salts.
Biological decomposition of organic
debris impart a characteristic taste and
odour of rotten eggs which is mainly due
to hydrogen sulphide. Growth of algae,
micro-organisms give an odour to water
making it unfit for use.

5. Temperature:
It is one of the most important parameters in
natural surface water system the
temperature of surface waters governs to a
large extent the biological species present
and then- rate of activity.



 Chemical Characteristics
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Chemical Parameters
• Total Dissolved Solids (TDS)
• pH
• Hardness1. Total Dissolved Solids (TDS):

• The TDS can have significant impact on quality of water.
•Affect the all used of water.
•The problem caused by dissolved material relate to test and odor, hardness and corrosion etc.
•The TDS in drinking water is 500 ppm

2. pH:
pH is measured of the hydrogen ion concentration in water. pH scale running from 0 to 14.
At pH below 7, the water acidic, at pH above 7, water is alkaline.
The lower pH the greater acidic and higher pH, the water is alkaline.

3. Hardness:
Hardness in water is caused by significant amount of calcium or magnesium componants.



 Biological Characteristics
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Biological Parameters
Microorganisms
• Algae
• Bacteria
• Protozoa
• Viruses

1. Algae :
• algae may cause test and odour problems,
clog filters and produce nuisance slime
growth on intake pipe and equipment.

2. Bactria:
•Bactria are microscopic & universally
distributed & may cause typhoid fever,
dysentry, cholera etc.

3. Protozoa:
Protozoa are single celled, usually
microscopic, organism & Found in
river,

3. Viruses:
Viruses are the smallest living organisum
capable of producing infection and
causing disease.



 Possible Health Effect

water pollution is very harmful to humans, animals
and water life. The effects of water pollution are
varied and depend on what chemicals are dumped and
in which locations.

Death of aquatic (water) animals

Disruption of food-chains

Diseases (Human Health)

Typhoid

Cholera

Dysentery

Polio

Hepatitis

Destruction of ecosystems 30



 Purification of Water
Objective: The water from sources may have some
characteristics which are unsuitable for human
consumption, industrial use, commercial use etc. the
following are some of those characteristics:
a) Turbidity
b) It may contain colour
c) It may contain acids, salts and gases which have
corrosive action and may impart hardness of water.
d) It may contain bacteria which may cause water
borne diseases.

To make the water suitable for domestic, industrial,

commercial uses.
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Important Reasons to Purify Your Water

1. You & Your Family's Health : Our bodies are made up of
80% water, hence water is one of the main things we need to
function in a healthy manner. Doctors recommend that we
drink 8 glasses of water per day or 1 glass per 10 kg of body
weight.

2. The Greener Option : 65% of plastic bottles purchased
end up in land fill every year! Not to mention the carbon
emissions used to transport the bottles across Australia. By
drinking purified water from your water purification system
you are helping the environment.

3. Reduce the risk of Alzheimer's : Aluminium in drinking
water has been directly linked to Alzheimer's Disease.
Research has shown that once ingested, aluminium is difficult
to excrete and therefore can be stored in the brain
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4. Save Money : It is a known fact that most bottled water is far
more expensive than petrol. Recent studies have shown that a
large percentage of bottled water is in some cases no better than
tap water. Why waste time and money lugging bottles of water
back and forth from the grocery stores? Purified water saves
money and is a healthy alternative.

Important Reasons to Purify Your Water
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5. Reduce the risk of Cancer, Birth Defects & Heart Attack

Chlorine is added to our drinking water to combat bacteria,
however it has been directly linked to many forms of cancer as
well as birth defects, heart problems and asthma.

6. Old Pipes & Plumbing : In a lot of areas in Australia, once
the tap water leaves the treatment plant it can travel through
many kilometres of piping that are old, slimy and corroded. It is
hard to believe we drink the water that comes straight out of
pipes like these.



Important Reasons to Purify Your Water
7. Fresher, healthier tea, coffee and food : Unlike bottled water, by
purifying your water you will have access to an ongoing supply of fresh,
contaminant free water that can be used for all your drinking water, but
also for: cooking, washing vegetables, making tea and coffee, feeding
your pets, watering your plants. The options are endless.
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8. Protect your family from bacteria : When you purify your tap water
with the, you can have peace of mind knowing that it has been tested and
is proven to effectively remove E. coli bacteria, also both effectively
remove a very large percentage of the heavy metals and chemicals such
as Copper, Lead, Mercury, Zinc or Aluminium that may be found in our
drinking water.

9. Save Time : In this day and age every spare minute is precious, save
time boiling water, using slow filtration jugs and lugging bottles back and
forth from the shops and spend more time enjoying a healthier life.

10. Human Error

Unfortunately as humans, we all make mistakes. We can put all the faith we
have in the treatment plant workers, but at the end of the day mistakes happen
and at times chemical overdoses have been a regular occurrence in the
papers Why put your family's health in a stranger's hands?



Water Treatment
Pre-Treatment
Plain Sedimentation
Sedimentation with coagulation
Filtration Disinfection of water
Aeration
Water Softening
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Why do you think it is necessary to treat water for drinking?
Treating water is an important process in maintaining a healthy society. The
treatment of water removes germs and viruses from the water that can cause
disease and sickness in humans.
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Water Treatment – Conventional WTP
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 Water Treatment

Preliminary treatment.

Surface waters contain fish and debris which can clog or damage pumps, clog
pipes and cause problems in water treatment.
Preliminary treatment processes are employed for removal of debris and part of 
the sediment load.
Screens. 
(1) Coarse screens or racks : - Coarse screens, often termed bar screens or 
racks, must be provided to intercept large, suspended or floating material. 
(2) Fine screens:- Surface waters require screens or strainers for removal of 
material too small to be intercepted by the coarse rack. 
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Plain sedimentation :
Plain sedimentation, also termed “pre-sedimentation” is accomplished without
the use of coagulating chemicals. Water derived from lakes or impounding
reservoirs rarely requires pre-sedimentation treatment.

(1) Plain sedimentation basins:- Plain sedimentation or presedimentation
basins may be square, circular, or rectangular and are invariably equipped with
sludge removal mechanisms.
(2) Design criteria : - Detention time should be approximately 3 hours. Basin
depth should be in the approximate range of 10 to 15 feet, corresponding to
upflow rates of 600 to 900 gallons per day (gpd) per square foot for a detention
period of 3 hours. Where presedimentation treatment is continuously required,
duplicate basins should be provided. Basin bypasses and overflows should also
be included. 39



Coagulation and flocculation :-
“Coagulation” means a reduction in the forces which tend to keep suspended
particles apart. The joining together of small particles into larger, settleable and
filterable particles is “flocculation.”

Filtration:- Filtration of water is defined as the separation of colloidal and
larger particles from water by passage through a porous medium, usually
sand, granular coal and removal of suspended particles by filtration process.

Disinfection :- Disinfection involves destruction or inactivation of organisms
which may be objectionable from the standpoint of either health or esthetics.
Chlorination : The application of chlorine to water is the preferred method

of disinfecting water
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Softening :- Whether water softening is provided will depend entirely on the
type of project and the uses to be made of the water.

Aeration :-
The term “aeration” refers to the processes in which water is brought into
contact with air for the purpose of transferring volatile substances to or from
water. These volatile substances include oxygen, carbon dioxide, hydrogen
sulfide, methane and volatile organic compounds responsible for tastes and
odor.

Purpose of aeration. The principle objectives of aeration are:
(1) Addition of oxygen to ground water for the oxidation of iron and manganese.
Ground waters are normally devoid of dissolved oxygen. The oxygen added by
aeration oxidizes dissolved iron and manganese to insoluble forms which can then be
removed by sedimentation and filtration.
(2) Partial removal of carbon dioxide to reduce the cost of water softening by
precipitation with lime and to increase pH.
(3) Reduction of the concentration of taste-and- odor producing substances, such as
hydrogen sulfides
and volatile organic compounds.
(4) Removal of volatile organic compounds
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Methods of Aeration : Following are the methods used to treat the water :

A : Air diffusion :

In this the perforated pipes are fit at the
bottom of a tank and the compressed air is made
to blow through the perforated pipes. The aeration
of water is activated when the air bubbles start
passing in the upward direction. The depth of the
aeration tank varies between 2.5 mt. and 3 mt. and
the period of detention is about 15 minutes. About
0.3 m3 to 0.6 m3 air is consumed for the quantity
of 1000 litres of water.

B : Cascades :

It is free fall of water. The water is
allowed to fall at a height of 1 to 3 mts. and
the water runs in the downward direction
over three or four steps, made up of cement
or metal. When the water mixed with air,
gets purified; when it reaches the ground
level.
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C : Spray nozzles :

The water is sprinkled through the
nozzles upto the height between 2 mt.
and 2.5 mt. This method is very useful to
remove about 90% of the carbondioxide.
This needs to have a large head of water
for its working. The nozzle operation
needs to have the pressure of about 0.07
to 0.14 N/mm2.

D : Trickling beds :

In this method beds of coke or slag,
supported by the perforated trays are
prepared. These beds are arranged, one above
the another in a vertical direction. The bed,
containing the cokes with the average size of
50 to 75 mm has the average depth of 225
mm. The vertical distance between each bed
is about 100 mm to 150 mm. The water
carried by the pipes is allowed to trickle down
through the beds. This method, due to
aeration, better results are achieved than the
cascades.



 Conveyance of water
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Water is drawn from the source, WTP to consumers by-

1. Open channel
2. Aqueduct
3. Tunnels
4. Flumes
5. Pipes

• Cast Iron
• Wrought Iron
• Steel Pipe
• Concrete pipe
• Plastic pipe
• Cement-lined cast Iron pipe
• RCC pipe



 Disinfection of water
The processes of destroying harmful bacteria from water
and to make it safe for drinking is known as disinfection.
The substances used for disinfection used for

disinfectants. The common disinfectants are lime, iodine

and bromine, ozone, potassium permanganate, silver;

chlorine etc. chlorine is the most important disinfectant

which has a wonderful power for killing bacteria in short

span of time with a minimum amount of expenditure.

REQUIREMENTS OF GOOD DISINFECTANTS

1. They should destroy all the harmful pathogens and make it safe for use,.

2. They should not take more time in killing bacteria

3. They should be economical and easily available

4. They should not require high skill for their application

5. After treatment the water should not become toxic and objectionable to the user.

6. The concentration should be determined by simply and quickly.
45



METHODS OF DISINFECTION:

a) Disinfection by boiling

b) By ultra-violet rays

c) By iodine and bromine

d) By chlorine

46

REQUIREMENTS OF GOOD DISINFECTANTS

1. They should destroy all the harmful pathogens and
make it safe for use,.
2. They should not take more time in killing bacteria
3. They should be economical and easily available
4. They should not require high skill for their
application
5. After treatment the water should not become toxic
and objectionable to the user.
6. The concentration should be determined by simply
and quickly.



Disinfection by Boiling: When water is boiled to the boiling temperature (
100oc ) the bacteria is completely removed. It should be boiled at least for 10-
15 minutes. Boiling also removes some of the dissolved salts. It is the most
effective method of disinfection. But this is not suitable for large scale. It is
suitable for domestic purpose, i.e. to boil water before its use as drinking
water

Disinfection by ultraviolet rays: When mercury enclosed in a quarts bulb an
electric current is passed through it, the ultra violet rays are emitted. These
rays are found to be very powerful in killing all type of bacteria. In this
method the water is allowed to flow under the bulb for several times. The
depth of flow should not exceed 10-15 cm.

Disinfection by iodine and bromine: the iodine and bromine also have
property of killing bacteria. Dose of iodine and bromine should be 8-10
ppm. These chemicals are available in the form of small pellets. The water
is stored in a suitable container and required number of pellets are dropped
in the water and left for 5 minutes. Water becomes safe for drinking.

47



What are the different source of water?

Draw typical layout showing all the units for water supply system for a town. State 

the purpose of each unit.

How the domestic water requirement is calculated?

What do you understand by the term per capita demand?

What are the common immunities in water and its causes?

What are the main objectives of WTP?

Important Questions :
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Classification of Solid Waste 

Waste: It is a waste material produced by human activities
(domestic and industrial like chemical industries, fertilizer
industries, food processing industries, plastic industries and
transport (vehicles) industries) in solid, liquid(sewage) &
gaseous forms which are not directly usable to human beings
and it may be harmful to human beings as well as environment.
Waste management is the collection, transport, processing,
recycling or disposal of waste materials.

Efficient waste management involves

1. Amount of waste being disposed 

2. Type of waste

http://en.wikipedia.org/w/index.php?title=File:Waste_hierarchy.svg&page=1
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Methods of Collection of Solid Waste

1. House to House System

2. Community bin system.
3. Collection of waste

from streets.

A method of collection, processing resource, recovery and disposal of the solid waste
is called as solid waste management.
Examples: Domestic waste, Hospital waste (has pathogenic materials),

Atomic Waste (has radio active materials)
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Disposal of Solid Wastes

Sanitary Land Fillings:

Disposing of refuse on land without
creating nuisance or hazards to
public health or safety by utilizing
the principle of engineering.

Composting:

Compostable organic matters from
refuse is converted into a stable form
either aerobically (Indore Method) or
an aerobically (Bangalore Method)

Incineration:

Combustion process for burning solid, liquid & gaseous combustible waste &
converting into gases & residue containing non combustible materials.
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Composting Method 

1. Bangalore method: In this method a layer of coarse refuse is first put at
the bottom of a pit to a depth of 15 to 25cm. The soil is poured to thickness
of 5cm in the depressed portion & an elevated edges to prevent its drainage
to the sides. On the top of this, a second layer of refuse is spread, which
sandwiches the night soil layer. The top mass is covered by soil to avoid rain
water entering the pit to maintain anaerobic condition. It is allowed to
decompose for 4 to 6 months after which the compost can be taken out for
use.
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2. Indore Method: This method of composting is similar to Bangalore method
except that it is turned after specific intervals to maintain aerobic condition
which will ensure high temperature, uniform decomposition as well as absence
of flies and odour.
The first turning is carried out after 4 to 7 days using long handled bar & second
after 5 to 10 days more. The material can be used as manure.
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Liquid Waste (Sewage)

The provision of safe drinking water & water for other purposes is an important
work for all the local authorities. The next job is to collect and correctly dispose
off the waste water. So the end of any water supply scheme is the beginning of
sanitary project.

Objectives of Sanitation:

1. To maintain the quality of environment, i.e. Air, water & soil qualities
2. To protect health status of public.
3. To control the out break of epidemics.
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Collection & Conveyance of Sewage:

It is collected and conveyed by sewers, which are necessary for disposal of
waste material. Some of the important types of sewers are:

• Brick Sewer/Cement Concrete/Stone (Open Channel)

• Cast Iron sewer,

•Asbestos Cement Sewers

• R.C.C Sewers,

•Corrugated Iron (C.I) Sewers

• Plastic Sewers,

• Stoneware sewers
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Disposal of Waste Water (Liquid Waste)

Physical Units for waste water treatment:

1. Primary Treatment
 Screening
 Flow Equalization

2. Secondary Treatment
 Sedimentation
 Mixing & Flocculation

3. Tertiary Treatment
 Chemical Precipitation
 Biological Treatment



60

Low Cost Sanitation (Liquid Waste)

• Septic Tank : Provide a very easy & safe disposal of sewage.
• Useful in the region where there are no sewers to carry the sewage.
• Helps to reduce the volume of the sludge.
• Releases toxic gases like CO2 & H2S, harmful to human health.
• It is a system having both

the functions of the
treatment i.e. they serve
the purpose of
sedimentation tank &
also the digestion tank.
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Soak Pit : It is easiest method to dispose the domestic wastewater.
• It is small pit which is dug near the outside wall of the house in the village

settlement (for each house).
• It keeps the surface of the surrounding clean and do not allow development

of house flies, main agent of spreading diseases.

Low Cost Sanitation (Liquid Waste)

• It is easy to dig and no
special workers are
required so it is a cheap
method of dispose off
the domestic liquid
waste.
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Impact of Improper Solid Waste Management.

1. Improper SWM causes
 Air Pollution,
 Water Pollution &
 Solid Pollution

2. Municipal solid waste clogs drains,
 Stagnant water for insect

breeding
 Floods during rainy seasons

3. Greenhouse effect are generated
from the decomposition of organic
wastes in landfills.

4. Insect and rodent vectors are
attached to the waste and can spared
diseases such as cholera and dengu
fever

5. Some Health problems by ISWM
 Nose and throat infection
 Lung infection
 Breathing problem
 Bacterial infection
 High pollution load
 Asthma
 Other infection etc.
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Important Questions :

State the sources and components of solid waste.

What are the impact of improper SWM?

Discussed in brief various types of solid waste / refuse.

Write a detailed note on composting?

What are the different method of collection of liquid waste?



64


