
Water Resources in 
the Built Environment

i W —*".

1 —





Water Resources in the 
Built Environment

Management Issues and Solutions

Edited by

Colin A. Booth
Associate Professor of Sustainability 

Associate Head of Research and Scholarship 
)irector of the Construction and Property Research Centre 

University of the West of England, Bristol

Susanne M. Charlesworth
Reader in Urban Physical Geography 

Dep.rtment of Geography, Environment and Disaster Management 
Coventry University

W i l e y  Biackweii



This edition first published 2014
0  2014 |()hn Wiley & Sons, Ltd

Registered Office
John Wiley & Sons, l.rd,The Atrium, Southern Gate, Chichester, West Sussex, P019 8SQ.
United Kingdom.

Editorial Offices
9600 Ciarsington Road, Oxford, 0 X 4  2 I)Q , United Kingdom.
The Atrium, Southern Cíate, Chichester, West Sussex, P019 8SQ, United Kingdom.

For details oí our global editorial offices, for customer services and for information about how 
to apply for permission to reuse the copyright material in this book please see our website at 
www.wiley.com/wiley-blackwell.

The right of the author to be identified as the author of this work has been asserted in accordance 
with the UK (Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, 
or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or 
otherwise, except as permitted by the UK Ciopyright, Designs and Patents Act 1988, without the 
prior permission of the publisher.

Designations used by companies to distinguish their products are often claimed as trademarks.
All brand names and product names used in this book are trade names, service marks, trademarks 
or registered trademarks of their respective owners. The publisher is not ass<K.iated with any product 
or vendor mentioned in this book.

Limit of Liability/Disclaimer of Warranty: While the publisher and author(s) have used their 
best efforts in preparing this book, they make no representations or warranties with respect to 
the accuracy <»r completeness of the contents of this book and specifically disclaim any implied 
warranties of merchantability or fitness for a particular purpose. It is sold on the understanding 
that the publisher is nor engaged in rendering pr<)fessional services and neither the publisher nor 
the author shall be liable for damages arising herefrom. If professional advice or other expert 
assistance is required, the services of a competent professional should be sought.

Library o f Congress Catalogiug-iu-Puhlicdtion Data

Water resources for the built environment: management issues and solutions / edited by (lolin Booth, 
Susanne ('harlesworth. 

pages cm
includes bibliographical references and index.
ISBN 978-0-470-67091-0 (pbk.)

1. Water resources development. 2. Watershed management. 3. Water-supply. 4. Flood control. 
5. City planning. I. Booth, Colin (Colin A.), editor of compilation. 11. Charlesworth, Susanne, 
editor of compilation.

TC4I.Í.W .375 2014 
,VVV9I-dc23

2013041154
A catalogue record for this book is available from the British l.ibrary.

Wiley also publishes its books in a variety of electronic formats. Some c<mtent that appears in print 
may not be available in electronic books.

(iover design by Garth .Stewart
(lover image credit: Photos courtesy of iStock Photo, Alan Murray-Rust, Susanne Charlesworth 
and Kate Heal

Set in Sabon 9/1 Ipt by SPi Publisher Services, Pondicherry, India 
Printed and bound in Singapore by Markono Print Media Pte Ltd

1 2014

http://www.wiley.com/wiley-blackwell


This hook is dedicated to Esmee and F.dryd 

And in loi’iitg memory o f Ronan John Coiighlan Charlesworth
iom/2011 - 2sm/20} t

'So go and run free with the angels...'





Contents

Contributors xv
About the Editors xviii

Section 1 Introduction to the Boole 1

Chapter 1 Water Resources: Balancing too Little Versus too Much 3
CoHn A. Booth am i Susanne M. Charlesworth

1.1 Introduction
1.2 Too l.itrle  Versus too M uch
1.3 Structure o f the Book
1.4 Conclusions 
References

Section 2 Water Demand, Policy and Cost 9

Chapter 2 Meeting Demand: Water Strategy, Policy and Legislation 11
Sharron M cEhioumey

2.1 Introduction 11
2 .2  Legislative and Regulatory Fram ew ork for M anaging the Water Resources 12
2 .3  W ater Management and Conservation for the Future 18
2 .4  Conclusions 20
References 20

Chapter 3 Water Privatisation and Regulation: The UK Experience 23
John M cE lJow ney

3.1 Introduction 23
3 .2  The  F irst Co untry  to Fu lly  Privatise its W ater and Sewerage Business 24
3 .3  W ater Privatisation and Structure 25



Contents

3 .4  The Water Industry and the Dom estic M arket 27
3 .5  The Water Industry and the M arket for Business Clustomers 2S
3 .6  Conclusions 30
References 51

Chapter 4 Urban Water Economics 33
G raham  Squires

4.1 Introduction 33
4 .2  Externalities
4 .3  Pollution Contro l {of Water Resources at a

M arket or Zero  Price) 34
4 .4  N atural Resource Econom ics and W ater 57
4 .5  Resource Valuation and Measurement 58
4 .6  International Issues and Development in Water 42
4 .7  Conclusions -̂ 3
References •̂ 3̂

Section 3 Water Infrastructure and Supply 45

Chapter 5 Impacts and Issues of Dams and Reservoirs 47
Kim Tannahill, Peter Mills and C.oUn A. Booth

5.1 Introduction *̂ 7
5 .2  Building Dam s 48
5 .3  H istorica l and G lobal Context 49
5 .4  Environm ental Im pact ‘' I
5 .5  Socioeconomic Impact 52
5 .6  Socioeconomic Impacts of the Lesotho H ighlands Water Project ^2
5 .7  Socioeconom ic Im pacts o f the M an w an  D am , Upper M ekong

River, Ch ina 53
5 .8  Environm ental and Socioeconomic Impacts of the

Three Gorges D am , Ch ina 54
5 .9  Dam R isks ; Incidents and Failures 55
5 .10  Insights into the U N E P  Dam s Project 57
5.11 Conclusions 59
References 59

Chapter 6 Powering the Water industry 61
Jay M illington

6.1 Introduction 61
6 .2  Conventional Approach 61
6 .3  H ydropow er 63
6 .4  M icro and Small H ydros 68
6 .5  Other Factors 72
6 .6  Conclusions 74
Acknowledgem ents 74
References 75



Contents

Chapter? Water Quality and Treatment 77
/. Bryan h.llis

“’ .1 Introduction 77
7.2 W ater Q ua lity  78
7.3 D rink ing  Water Safety Plans 84
7.4 Urban (irovvth and W ater Demand 86
“'.5 Conclusions 89
References 89

Chapter 8 Desalination 92
Augustine Ifdcbuegu , Susafvie  M . Charlesworth anii Colin A. Booth

8.1 Introduction 92
8.2 Desalination Technologies 93
8.3 Developing Technologies 94
8.4 Hconomics o f Desalination 94
8.5 Sm all and Dom estic Scale Desalination Plants 97
8.6 Knvironm ental Impacts 98
8 .7  Renewable Knergy Sources and D esalination 99
8.8 Th e  Future o f Desalination and Sustainable

W ater Supplies 99
8.9 Case Study: The  Tham es W ater Desalination Plant 100
8.10 C.'onclusions 101
References 101

Chapter 9 Delivering and Designing for Potable Water in Buildings 104
Phil Harris

9.1 Introduction 104
9.2  Regulating W ater Supply 105
9.3  W ater Supply to D om estic Lo w -R ise  Buildings 106
9.4  W ater Supply to M edium  and H igh-R ise Buildings

(or ’Ih o se  w ith  Insuffic ient M ains Pressure) I 10
9.5  Pipe Sizing and F lo w  Rate Design in Buildings 1 13
9.6  P ipework M aintenance Issues 1 16
9 .7  Future Issues 118
References 119

Section 4 Water Conservation Strategies 121

Chapter! 0 Water Neutrality -  An Overview 123
Victoria A shton

10.1 Introduction 123
10.2 D efining W ater N eutra lity  124
10.3 Strategics for W ater N eutra lity  Implementation 126
10.4 Funding M echanism s 131
10.5 Conclusions 133
References 134



Contents

Chapter 11 Building Regulations for Water Conservation 135
Sean Churchill, Colin A. Booth and Susanne  M . Charlesworth

11.1 Introduction 155
11.2 W hat are the Building Regulations? 156
11.3 Background to the Changes in Approved Document G  I 57
11.4 Changes to Approved Document G  and the

W ater C a lcu lator for N ew  DweHings 1 59
1 1.5 Rainw ater and Greyw ater Recycling 143
11.6 Case Study: C^alculating Water Usage 144
11.7 Other Household Water Conservation Measures 147
11.8 C:onc!usions 148
References 149

Chapter 12 Rainwater Harvesting -  Reaping a Free
and Plentiful Supply of Water 151
Susanne M. Charlesworth, Colin A. Booth, hrank Warii'ick,
Craig Lashford and Omolara O. Lade

12.1 introduction I ' l l
12 .2  W hat is R ainw ater Harvesting? 1^2
12.3 Policy 1*̂ 3
12.4 Ra inw ater Harvesting Design 1 ‘'4
12.5 Water Q uality  1 *¡6
12.6 Water Q uantity 158
12.7 C:ost-Benefit Analysis and W hole L ife  Costs 1^9
12.8 Case Studies 160
12.9 C'onclusions 161
References 162

Chapter 13 Greywater Harvesting -  Reusing, Recycling and Saving
Household Water 165
E m m a Hatfield, Colin A . Booth and Susanne M. Charlesworth

13.1 Introduction 165
13.2 Insights into G reyw ater Harvesting  166
13.3 The Potential for Using G reyw ater Harvesting  Systems 167
13.4 Case Studies in the United K ingdom  |71
13.5 The Future of G reyw ater Harvesting  1 75
13.6 Conclusions 176
References 177

Chapter 14 Inland Waterway Systems - A Solution to Drought
and Flooding Issues 180
Carly B. Rose and Luke Walker

14.1 Introduction IHO
14.2 The Past 180
14.3 The Present -  Canals in the 20th Century 182


