
Training Workbook
on Water Safety Plans
for Urban Systems





Training Workbook
on Water Safety Plans
for Urban Systems



WHO Library Cataloguing in Publication Data

Training workbook on water safety plans for urban systems.

   1. Drinking water.  2. Urban water supply.  3. Water supply.   4.  Water purification

   ISBN  978 92 9061 402 9          (NLM Classification: WA 675)

© World Health Organization 2008

All rights reserved. 

The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever on the part 

of the World Health Organization concerning the legal status of any country, territory, city or area or of its authorities, or concerning the delimitation 

of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or recommended by the World Health 

Organization in preference to others of a similar nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are 

distinguished by initial capital letters.

The World Health Organization does not warrant that the information contained in this publication is complete and correct and shall not be liable for 

any damages incurred as a result of its use.

Publications of the World Health Organization can be obtained from Marketing and Dissemination, World Health Organization, 20 Avenue Appia, 

1211 Geneva 27, Switzerland (tel: +41 22 791 2476; fax: +41 22 791 4857; e-mail: bookorders@who.int). Requests for permission to reproduce WHO 

publications, in part or in whole, or to translate them – whether for sale or for noncommercial distribution – should be addressed to Publications, at 

the above address (fax: +41 22 791 4806; e-mail: permissions@who.int). For WHO Western Pacific Regional Publications, request for permission to 

reproduce should be addressed to Publications Office, World Health Organization, Regional Office for the Western Pacific, P.O. Box 2932, 1000, Manila, 

Philippines, fax: +632 521 1036, e-mail: publications@wpro.who.int



CHAPTER 1 | iii

Acknowledgement
The World Health Organization is grateful to all who made this publication possible.  In particular, WHO would like to thank 

the principal authors, Dr Annette Davison and Dr Daniel Deere, both directors of Water Futures Pty Ltd, Sydney, Australia.  

The following five distinguished reviewers provided comments which improved the workbook considerably.

Dr Shoichi Kunikane, Shizuoka University, Japan (formerly National Institute of Public Health, Japan) �

Mr Francisco Arellano, Maynilad Water Services Inc., Philippines �

Prof Tran Duc Ha, Hanoi Civil Engineering University, Viet Nam �

Mr Noupheauk Virabouth, Water Supply Authority, Lao People’s Democratic Republic  �

Prof Zhang Rong, National Center for Rural Water Supply Technical Guidance, CDC China �

Prior to its publication, these training materials had been tested in three “Training of Trainers” workshops in collaboration 

with the Singapore Public Utilities Board (PUB), the International Water Association (IWA) and the USAID/ECO-Asia Project 

on 3–5 December 2007, 22–25 April 2008,  21–24 October 2008 and in various national workshops in China, Lao People’s 

Democratic Republic, Philippines, and Viet Nam.  

This publication is part of WPRO’s Water Safety Plan program that was supported by AusAID.  We are grateful to AusAID for 

their vision, financial support and continuous assistance to promote and develop drinking water safety in this Region.

Special thanks are due to Dr Genandrialine Peralta, WHO consultant on water safety for technical editing, Mr Floyd Whaley 

for editing the manuscript, Mr Alex Pascual for the graphics and layout design, Ms Raquel Amparo, WHO WPRO, for the 

secretarial and administrative support, and Mr Terrence Thompson, Regional Adviser in Environmental Health, for overall 

publication coordination and management.

Abbreviations
AusAID Australian Agency for International Development

BAC Biological activated carbon

CT Contact time (chlorine)

GDWQ Guidelines for Drinking Water Quality

HACCP Hazard Analysis Critical Control Point

HOCl Hypochlorous acid

ISO International Organization for Standardization

MWSI Maynilad Water Services, Inc

RABQSA Registrar Accreditation Board Quality Society of Australasia

THMs Trihalomethanes

USEPA United States Environmental Protection Agency

WHO World Health Organization

WPRO Western Pacific Regional Office

WSPs Water Safety Plans



iv | CHAPTER 1



CHAPTER 1 | v

Every year, thousands of deaths due to diarrhea, cholera, typhoid and other gastrointestinal diseases have been attributed 

to poor water, sanitation and hygiene not just in this region but globally.  Diarrheal diseases could be avoided if water 

suppliers would ensure the safety of drinking water from source to consumer.  Guided by the national drinking water 

regulations, the health based targets of maximum allowable concentration for microbiological, chemical, physical and 

radiological parameters in drinking water could be achieved through the application of the multiple barrier approach 

to risk management in water supply.  This is the overall principle and goal of Water Safety Plans.

This workbook is intended to be used for training within the Region emphasizing a systematic and preventive risk-

based approach to avoid drinking water contamination towards improvement of public health.  The strategy is to 

use multiple barriers so that if one barrier fails, the water stays safe.  The intended users are possibly water supply 

practitioners at all levels especially water quality managers, operators, regulators, assessors, academics, consultants, 

NGOs, and international organizations.

WHO has introduced Water Safety Plan (WSP) in the 3rd Edition of the WHO Guidelines for Drinking Water Quality to 

provide a systematic approach for improving and maintaining drinking water safety.  This training material is intended 

to provide participants with an understanding of the key concepts of the WSP and how to further communicate those 

concepts to others in future training sessions.  The training should also provide a networking opportunity for WSP 

trainers to get together and discuss WSP training experiences with a view to maintaining a long-term network of 

mutual support to help facilitate WSP implementation.

The objective of this workbook is to serve as a guide to facilitate WSP development for an organized water supply that 

is managed by a water utility or similar entity.  WSPs can be tailored diff erently for each specifi c water supply system.  

This workbook is generic and is not specifi c to any particular country.  It is anticipated that trainers in each country 

would develop their own WSP training material which would be linked directly to country drinking water standards and 

implementing guidelines as well as being written in other appropriate languages.

The workbook is intended to be used in a step wise fashion, to guide the user through each step in the development 

of a WSP.  Each step has been described concisely in the body of the text with detailed examples to help illustrate 

what is involved at each step.  A set of pro forma worksheets are given in Appendix A which, if completed for a specifi c 

system, will provide a fi rst draft of a WSP.  A sample WSP is also provided in Appendix B based on an actual WSP case 

study developed and implemented in the region.  The draft Water Safety Plan should be revised accordingly as more 

information and experience is gained during its implementation.

The document is structured according to the WSP developed by WHO and draws from a worldwide body of practical 

experience.  It begins with an introductory section designed to orient the user and facilitate the process of starting a 

WSP.  The document addresses each WSP step and provides the following information: (a) what each step involves; 

(b) an explanation of each step including examples; and (c) examples of exercise sheets (Annex A) that can be used to 

complete the WSP.

Foreword
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The WSP book “Annette Davison, Guy Howard, Melita Stevens, Phil Callan, Lorna Fewtrell, Dan Deere and Jamie Bartram 

(2005) Water safety plans: Managing drinking-water quality from catchment to consumer” can be accessed from the 

Internet at:

www.who.int/water_sanitation_health/dwq/wsp0506/en/.  

Another good resource is the WHO WSP Portal at:

www.who.int/wsportal/en/
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