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Concern for chemical contamination of drinking water is

increasing in both developing and developed countries world-

wide; however, too often, effective risk management is ham-

pered by a lack of basic information. Simple, practical tools are

needed by those responsible for developing effective policies

and making practical decisions in relation to water quality, to

deal with the increasing use of chemicals in industry, agricul-

ture, homes and water supply systems themselves.

In this book, an international group of experts has brought together

for the first time a simple, rapid assessment methodology to assist

in identifying real priorities from the sometimes bewildering list of

chemicals of potential concern. Simply applied, at national or local

levels, the approach allows users to identify those chemicals that

are likely to be of particular concern for public health in particular

settings. The methodology has been tested in the real world in a

series of applications in seven countries; in any given setting, it

led rapidly to the identification of a short list of priorities. 

This text will be invaluable to public health authorities, those

responsible for setting drinking water standards and regula-

tions, drinking water supply surveillance agencies and water

suppliers. The approaches described are universally applicable

and will be of particular value in settings where information on

actual chemical quality of drinking water is limited.

This document is part of the WHO response to the challenge of

emerging chemical hazards in drinking-water. The now well-

documented recognition of arsenic as a problem chemical in

drinking water in South Asia is the best known of these emerg-

ing hazards, but is accompanied by other known and yet-to-be-

recognised hazards. Applying the methodology described will

help in using limited resources to best effect, responding to

known concerns and identifying under-appreciated future issues.

couv_ARP  16.3.2007  7:30  Page 1



couv_ARP  25.9.2007  15:35  Page 2



Chemical safety
of drinking-water:
Assessing priorities
for risk management

Terrence Thompson
John Fawell
Shoichi Kunikane
Darryl Jackson
Stephen Appleyard
Philip Callan
Jamie Bartram
Philip Kingston



Cover photo:
Corbis

Graphic Design and inside photos:
Benoît Deschamps (Lausanne/CH)

Printed in Geneva, Switzerland

WHO Library Cataloguing-in-Publication Data

Chemical safety of drinking-water: assessing priorities for risk management.

1.Potable water – chemistry 2.Water pollution, Chemical. 3.Water pollutants, Chemical
4.Risk assessment – methods 5.Risk management – methods I. World Health Organization.

ISBN 92 4 154676 X (NLM Classification: WA 689)
ISBN 978 92 4 154676 8

©World Health Organization 2007
All rights reserved. Publications of the World Health Organization can be obtained from WHO Press,
World Health Organization
20 Avenue Appia
1211 Geneva 27
Switzerland
(T+41 22 791 3264; F+41 22 791 4857; E bookorders@who.int).
Requests for permission to reproduce or translate WHO publications – whether for sale or for noncommercial
distribution – should be addressed to WHO Press, at the above address
(F+41 22 791 4806; E permissions@who.int). 

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.

All reasonable precautions have been taken by the World Health Organization to verify the information contained
in this publication. However, the published material is being distributed without warranty of any kind, either
expressed or implied. The responsibility for the interpretation and use of the material lies with the reader. In no
event shall the World Health Organization be liable for damages arising from its use.

WHO Library Cataloguing-in-Publication Data 

Chemical safety of drinking water : assessing priorities for risk management. 

Authors: Terrence Thompson … [et al.]. 

1.Potable water – chemistry. 2.Water pollution, Chemical. 3.Water pollutants, 
Chemical. 4.Risk assessment – methods. 5.Risk management – methods. 
I.Thompson, Terrence. II.World Health Organization. 

ISBN 92 4 154676 X (NLM Classification: WA 689) 
ISBN 978 92 4 154676 8 

© World Health Organization 2007 

All rights reserved. Publications of the World Health Organization can be obtained from WHO 
Press, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel.: +41 
22 791 3264; fax: +41 22 791 4857; e-mail: bookorders@who.int). Requests for permission to 
reproduce or translate WHO publications – whether for sale or for noncommercial distribution – 
should be addressed to WHO Press, at the above address (fax: +41 22 791 4806; e-mail:
permissions@who.int).  

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. 

All reasonable precautions have been taken by the World Health Organization to verify the 
information contained in this publication.  However, the published material is being distributed 
without warranty of any kind, either expressed or implied.  The responsibility for the 
interpretation and use of the material lies with the reader.  In no event shall the World Health 
Organization be liable for damages arising from its use.   

The named authors alone are responsible for the views expressed in this publication. 

Cover photo: 
Corbis 

Graphic Design and inside photos: 
Benoît Deschamps (Lausanne/CH) 

Printed in Geneva, Switzerland



Contents
Foreword
Acknowledgements
Abbreviations and acronyms

Part A – Assessing and managing priorities
1 Introduction

1|1 The need for guidance on assessing priorities for risk management
1|2 Objective
1|3 Background
1|4 Administrative and policy context
1|5 How to use this publication
1|6 References
2 General principles and basis for prioritizing chemicals

2|1 Principles for assigning priorities for risk management
2|2 Setting priorities with limited information
2|3 Factors affecting chemical concentrations along pathways
2|3|1 Mixing and dilution
2|3|2 Volatilization
2|3|3 Adsorption
2|3|4 Chemical environment
2|3|5 Biological degradation
2|3|6 Groundwater vulnerability
2|4 Frequent priorities for risk management
2|4|1 Fluoride, arsenic and selenium
2|4|2 Nitrate
2|4|3 Iron and manganese
2|4|4 Lead
2|5 References
3 Developing and implementing risk management strategies

3|1 Identifying priority chemicals in a drinking-water supply
3|2 Drinking-water standards and guidelines
3|3 Overview of management procedures
3|3|1 Health-based targets
3|3|2 System assessment
3|3|3 Operational monitoring
3|3|4 Management procedures
3|3|5 Surveillance
3|4 References

Part B – Identifying specific chemicals
4 Naturally occurring chemicals

4|1 General

vii
ix
xi

15

01

03
03
04
04
06
08
11

13
14
15
15
15
15
15
16
16
16
16
16
17
17
17
19

21
22
22
23
25
25
26
26
26

29

31

33



4|1|1 Approach to dealing with naturally occurring chemicals
4|1|2 Aesthetic effects
4|1|3 Common health hazards
4|2 Environmental factors affecting inorganic constituents in water
4|3 Data sources
4|4 Indicator parameters and simple tests
4|5 Guidance on identifying relevant chemicals
4|5|1 Catchment information
4|5|2 Acidity
4|5|3 Algal toxins
4|6 References
5 Chemicals from agricultural activities

5|1 Introduction
5|2 Data sources
5|3 Use of human excrement, animal manure, inorganic fertilizer and biosolids
5|3|1 Human excrement and animal manure
5|3|2 Chemical fertilizers
5|3|3 Biosolids
5|3|4 Nitrate levels
5|4 Intensive animal practices
5|5 Use of pesticides
5|5|1 Pathways of contamination
5|6 Irrigation and drainage
5|7 References
6 Chemicals from human settlements

6|1 Introduction
6|2 Data sources
6|3 Sewage systems and on-site sanitation
6|4 Waste disposal
6|5 Urban runoff
6|5|1 General considerations
6|5|2 Pathways of contamination by urban runoff
6|6 Fuel storage sites
6|7 Chlorinated solvents
6|8 Public health and vector control
6|9 References
7 Chemicals from industrial activities

7|1 Introduction
7|2 Data sources
7|3 Extractive industries
7|3|1 Extractive industry activities
7|3|2 Effects of mining on water quality
7|3|3 Risk factor checklist

33
33
34
34
34
35
35
38
38
38
39
41

43
43
44
44
44
44
45
46
47
47
48
49
51

53
55
55
56
57
57
57
58
59
59
59
61

63
63
64
64
65
66



v

7|4 Manufacturing and processing industries
7|4|1 Initial indicators
7|4|2 Developing an inventory
7|4|3 Assessing the impact
7|4|4 Site inspection
7|4|5 Risk factor checklist
7|4|6 Pathway considerations
7|5 Reference
8 Chemicals from water treatment and distribution

8|1 Introduction
8|2 Chemicals used in treatment
8|2|1 Disinfectants and disinfection by-products
8|2|2 Coagulants
8|3 Other chemicals and materials used in water treatment
8|4 Distribution systems
8|5 References

Part C – Appendices
Appendix 1 Potential sources and uses of chemicals considered in the WHO

Guidelines for Drinking-water Quality

Appendix 2 Chemicals potentially discharged through effluents from industrial sources
Appendix 3 Association of pesticides with crops and crop types
Appendix 4 Practical comments on selected parameters

Tables
Table 1.1 Categorization of sources of chemicals in drinking-water
Table 3.1 Health-based targets for application to microbial and chemical constituents

of drinking-water
Table 4.1 Environmental factors affecting the distribution of naturally occurring toxic

chemicals in water and soil
Table 6.1 Chemicals derived from human settlements
Table 7.1 Chemical contaminants of extractive industry wastewaters
Table 8.1 Suggested risk management strategies for chemicals from water production

and distribution
Table A1.1 Chemicals considered for health-based guideline values
Table A1.2 Chemicals that may give rise to consumer complaints
Table A2.1 Chemicals potentially discharged through effluents from industrial sources
Table A3.1 Association of insecticides and herbicides with crops and crop types

67
67
67
68
68
69
69
70
73

75
75
75
76
77
77
78

81

83

107

115

123

06
24

36

54
65
79

86
102
110
119



预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_29541


