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Preface

This book on ‘Environmental Engineering -I’ has been written to meet 
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will find no difficulty to understand it. The book contains a number of solved 
examples, so that the student may understand the subject matter easily. 
Sufficient diagrams, graphs have also been given in the chapter and most of 
the numerical have been selected from various university examination papers.

This book will also be useful for the post- graduate student of some other 
universities.

The author will feel ample rewarded if the book serves the purpose for 
which it is meet. My special thanks to the Mr. Rajeev Jain and the all other 
team members for their full co-operation and utmost efficiency with which 
they have brought out this book in the present form.
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ENVIRONMENTAL ENGINEERING – I

UNIT-1
	 •	 Water	Supply: Water demands and domestic use, variation in 

demands; population forecasting by various methods using logistic 
curve method; per capita supply, basic needs and factors affecting 
consumption; design period.

 • Sources	of	Water: Kinds of water sources and their characteristics, 
collection of surface and ground water; quality of surface and ground 
waters; factors governing the selection of a source of water supply; 
intakes and their design for lakes, streams and rivers, impounding 
reservoir and canal; determination of the capacity of impounding 
reservoir.

UNIT 2
	 •	 Transmission	 of	Water: Various types of conduits, capacity 

and sizes including economical sizes of rising main, structural 
requirements; laying and testing of water supply pipelines; pipe 
materials, joints, appurtenances and valves; leakages and control; 
water hammer and its control measures.

UNIT 3
	 •	 Storage	and	Distribution	of	Water: Methods of distribution, 

pressure and gravity distribution systems, concept of service and 
balancing reservoirs, capacity of distribution reservoirs; general 
design guidelines for distribution system, Hardy - Cross method, 
Newton Raphson method and equivalent pipe method of pipe network 
analysis; rural water supply distribution system.

  Water supply, plumbing systems in buildings and houses: water 
connections, different cocks and pipe fittings, hot water installation. 
Institutional and industrial water supply.

Syllabus



UNIT 4
	 •	 Wastewater	Collection: Systems of sanitation and wastewater 

collection, estimation of wastewater flows and variations in 
wastewater flows.

	 •	 Storm	Water: Collection and estimation of storm water by different 
formulae.

	 •	 Flow	in	Sewers: Flow in full and partially full sewers and design 
of sewers; types of sewers, materials and construction of sewers, 
joints and sewer appurtenances, layout and construction of sewer 
lines; small bore sewer systems. Planning of sewerage systems.
Institutional and industrial wastewater management.
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UNIT–I



1
Chapter

WATER SUPPLY

1.1 INTRODUCTION
The five essential requirements for human existence are: (i) air (ii) water (iii)

food (iv) heat and (v) light. Contamination of these elements may cause serious health
hazards not only to man but also to “animal and plant life. Environmental Engineering
deals with all these essential elements.

The use of water by man, plants and animals is universal. Without it, there can be
no life. Every living thing requires water.

Man and animals not only consume water, but they also consume vegetation for
their food. Vegetation, in turn, cannot grow without water. Growth of vegetation also
depends upon bacterial action, while bacteria need water in order to thrive. The
bacterial action can convert vegetable matter into productive soil. New plants, which
grow in this soil, grow by sucking nutrients through their roots in the form of solution
in water. Thus an ecological chain is maintained. Water maintains an ecological balance
- balance in the relationship between living things and environment in which they live.

The use of water is increasing rapidly with our growing population. Already there
are acute shortages of both surface and under ground waters in many parts of the
country. Careless pollution and contamination of the streams, lakes, reservoirs, wells
and other under ground sources has greatly impaired the quality of available water.
This pollution results because of improper disposal of waste water both domestic as
well as industrial. Organized community life require twin services of water supply and
sewage disposal. Good sanitation cannot be maintained without adequate water supply
system. Without proper disposal, the wastes of a community can create intolerable
nuisance, separate diseases and create other health hazards. The planning, designing,
financing and operation of water and waste water systems are complex undertakings,
and they require a high degree of skill and judjement.

1.2 HISTORICAL DEVELOPMENT
Man’s search for pure water began is prehistoric times. The story of water

supply begins with the growth of ancient capital cities, or religious and trade centres.
In olden days, most of community settlements throughout the World were made
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near springs, lakes and rivers from where the water supply for drinking and irrigation
purposes was obtained. Rig Veda (4000 years B.C) makes a mention of digging of
wells. Similarly, Ramayana, Mahabhartha and Puranas make mention of wells as the
principal source of water supply. These wells were mostly of shallow depth, dug
near river banks. Water was lifted from the wells through indegenous methods.
However, no water treatment or distribution works existed. Apart from India (Bharat),
other major Civilizations of the World, such as Greece, Egypt, Assyria etc. used
wells for their settlements which were located slightly away from springs, lakes and
rivers. Joseph’s well at Cairo is one of the oldest deep wells excavated in rock to a
depth of about 300 feet. These wells, however, caused water supply problems
during periods of drought. It became necessary, therefore, to store water. Cisterns
were constructed for collecting rain water while reservoirs were constructed to
store water from streams and rivers during monsoon period. The stored water was
conveyed to towns through masonry conduits and aqueducts. The earlier examples
are the aqueducts built by Appius Claudius in about 312 B.C. of water supply to
Rome. Lyons in Paris, Metz in Germany and Segovia and Serille in Spain built similar
aqueducts and syphons for water supply used for drinking, bathing and other
purposes. Sixties Julius Frontinus, Water Commissioner of Rome (AD. 97)’ reported
the existence of nine aqueducts supplying water to Rome and varying in length
from 10 to over 50 miles and in cross-section from, 7 to over 50 sq. ft., with an
estimated aggregate capacity of 84 mgd. The great sewer, known as the cloaca
maxima and constructed to drain the Roman Forum, is still in service.

There was practically no improvement in water supply systems in the middle
ages. The earlier water supply structures got destroyed with the fall of Rome. In the
ninth century, few important water supply structures were constructed by the Moors
in Spain. In the twelfth century, small aqueduct was constructed in Paris. In London,
spring water was brought by means of lead pipes and masonry conduits in the thirteenth
century. In Germany, water works were constructed in 1412 and pumps were
introduced in 1527 in Hanover. Franciscan monk constructed aqueduct of Zempola in
Mexico in the middle of 16th century. In 1582, a pump was erected on the old London
bridge for the supply of water from the Thames. The water was conveyed through
lead pipes. In Paris, pumps operated by water power were erected in 1608. Pumps
operating from steam were introduced in the 18th century in London and Paris. In the
United States, spring water was conveyed by gravity to Boston in 1652. Pumps etc.
were introduced at Bethlehem in 1754.

However, purposeful quality control of water supply is quite recent in origin. The
scientific discoveries and engineering inventions of the eighteenth and ninetieth
centuries created centralised industries to which people flocked for employment. This
caused serious water supply and waste disposal problems in the industrial towns. No
great schemes of water supply were started until the Industrial Revolution had well
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