ENVIRONMENTAL ENGINEERING-I|

é“u mm/

Dr. B. C. Punmia
Er. Ashok Kumar Jain
Dr. Arun K. Jain

S






ENVIRONMENTAL ENGINEERING -1

WATER SUPPLY
ENGINEERING

[CONTAINING 17 CHAPTERS]






ENVIRONMENTAL ENGINEERING-I

WATER SUPPLY
ENGINEERING

By

Dr. B.C. PUNMIA

Formerly,
Professor and Head, Deptt. of Civil Engineering, &
Dean, Faculty of Engineering
M.B.M. Engineering College,
Jodhpar

Er. ASHOK KUMAR JAIN

Directer,
Arihant Consultants,

Jodhpar

Dr. ARUN KUMAR JAIN
Assistant Professor
M.B.M. Engineering College,
Jodhpur

IN S.I. UNITS

LAXMI PUBLICATIONS (P) LTD

(An ISO 9001:20C8 Company)
BENGALURU e CHENNAI e COCHIN ¢ GUWAHATI ¢ HYDERABAD
JALANDHAR e KOLKATA ¢ LUCKNOW e« MUMBAI e RANCH! @ NEW DELHI
BOSTON (USA) e ACCRA(GHANA) e NAIROBI (KENYA)



ENVIRONMENTAL ENGINEERING—I WATER SUPPLY ENGINEERING

© 1995 B.C.PUNMIA, ASHOK KUMAR JAIN, ARUN KUMAR JAIN

Copyright © by Authors.

All rights reserved including those of translation into other languages. In accordance with the
Copyright(Amendment) Act, 2012, no part of thispublicationmay be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording
or otherwise. Any such act or scanning, uploading, and or electronic sharing of any part of this book
without the permission of the publisher constitutes unlawful piracy and theft of the copyright holder’s
intellectual property. If you would like to use material from the book (other than for review purposes),
prior written permission must be obtained from the publishers.

Printed and bound in India
Typeset at : Arihant Consultant, Jodhpur
Reprint Edition : Feb.2011, May 2011, Nov. 2011, April 2012, April 2013, Dec. 2013, May 2014, July 2016
May 2010, Jan. 2009, Feb. 2008, Aug. 2007, Reprints : Dec. 2006, June 2006, June 2005,
Sept. 2004, Aug. 2003, Aug. 2002, Aug. 2001, Aug. 1999, July 1998, Second Edition : Sept. 1995

ISBN : 978-81-318-0703-3

Limits of Liability/Disclaimer of Warranty: The publisherand the author make no representation
or warranties with respect to the accuracy or completeness of the contents of this work and
specifically disclaim all warranties. The advice, strategies, and activities contained herein may
not be suitable for every situation. In performing activities adult supervision must be sought.
Likewise, common sense and care are essential to the conduct of any and all activities, whether
described in this book or otherwise. Neither the publisher nor the author shall be liable or assumes
any responsibility for any injuries or damages arising herefrom. The fact that an organization or
Website if referred to in this work as a citation and/or a potential source of further information
does not mean that the author or the publish~r endorses the information the organization or
Website may provide or recommendations it may make. Further, readers must be aware that the
Internet Websites listed in this work may have changed or disappeared between when this work
was written and when it is read.

All trademarks, logos or any other mark such as Vibgyor, USP, Amanda, Golden Bells, Firewall
Media, Mercury, Trinity, Laxmi appearing in this work are trademarks and intellectual property
owned by or licensed to Laxmi Publications, its subsidiaries or affiliates. Notwithstanding this
disclaimer, all other names and marks mentioned in this work are the trade names, trademarks
or service marks of their respective owners.

@© Bangalore 080-26 75 69 30
© Chennai  044-24 3447 26

® Cochin 0484-237 70 04,

405 13 03
® Guwahati 0361-254 36 69,
- 25138 81
| K
ﬁ © Hyderabad 040-27 55 53 83,
= 27 5553 93
o |@Jalandhar 0181-222 12 72

(@ Kolkata  033-22 27 43 84

PUBLISHED IN INDIA BY ® Lucknow  0522-220 99 16
®Mumbai  022-24 9154 15,
LAXMI PUBLICATIONS (P) LTD S e
{An 1SO 9001:2008 Company} @Ranchi  0651-220 44 64

113, GOLDEN HOUSE, DARYAGANJ, NEW DELH!-110002, INDIA

Telephone : 91-11-4353 2500, 4353 2501 -
Fax : 91-11-2325 2572, 4353 2528 C—12417/016/08

www.laxmipublications.com info@Ilaxmipublications.com Printed at : Ajit Printers, Delhi.



DEDICATED

™

LATE SHRI NIHAL CHAND JAIN
WHO TAUGHT US
THE VALUES OF LIFE






Preface to the Second Edition

Man’s search for pure water began in prehistoric timt;s.' The
quest for pure water can benefit the life and health of every one. Earlier,
water treatment methods were developed almost entirely as an art
rather than -as a science However, through the modern and new
concepts in water purification processes, it has been possible

to bring the wide spread wates_.borne diseases unider -contrOl. The
resulting improvements in public health are great.

Water purification is now confronted with a mynaﬂ of difficult
problems caused due to supply sources receiving greatly pollutional
loads of domestic and industrial wastes. This book~ is an attempt to
present those essential principles and present day practice necessary to
solution of the problems of water’ collection water purification and
water distribution. In the second Edition the book has been completely

rewritten incorporating the latest developments and techniques on the
subject. Chapter 1 of the book describes ‘the water systems while chapter

2, 3 and 4 are on the development of water resources. Chapter 5 is
devoted to the watér demand and_deter-mination of water quantity.
Wats 1 quality aspects have been discussed in chapter 6. Chapter 7
introduces various unit operations used for water purification and waste
water tr¢atment. Chapte?' 8 is on screening and aeration of water. The
principles and methods of sedimentation are given . in chapter '9 -while
chapter 10 is devoted to filtration. Chapter 11 is on disinfection of water
while chapter 12 is on softening of water. Miscellaneous treatment
methods are given in chapter 13. Chapter. 14 and 15 are on pumps and
pumping, and conveyence of water. The distribution of purified water
is given in Chapter 16. Lastly, Chapter 17 describes the water supply for
buildings.

This book is not a treatse or a design manual. Instead,’ it is a text
book written for engineering students at undergraduate . and
postgraduate levels. A large portion of the material presented



(viii)

in t\his book has been derived from the works of others. Their con-
tribution is greatly acknowledged. The recommendations of various
" Ind ian Standards on the’ subject, along with those_ of Manual on

‘Water Supply and Treatment, prepared by the Central Public Health
and Environmental Engineering Organisation under the Ministry of
.Urban Development, have been closely followed. Each chapter begins

with cléar statenient of pertinent definitions, design principles, .and .
theorigs and the design procedures. The basic principles are
supplemented with numerous -design examples and illustrations.

Further suggestions on the improvements of the bogk are welcome. The
authors ar%anﬁpul to g}ml m)ool gli?lg?l Gah]o&.and%ﬂr‘f3 Prem 'g?ngh
Sankhla for the fine laser typesetting done by them.

JODHPUR : B.C. PUNMIA
STHAPANA,” ASHOK K. JAIN
2s™ SEP. 1995 ARUN K. JAIN
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