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NOTE 

The views expressed in this repon are those of the participants in the Global Meeting on the 
Revision of WHO Guidelines for Drinking-Water Quality and do not necessarily reflect the 
policies of the World Health Organization. 

This report was prepared by the Regional Office for the Western Pacific of the World Health 
Organization for governments of Member States and for the participants in the Global Meeting on 
Revision of WHO Guidelines for Drinking-Water Quality held in Tokyo, Japan from 23 to 
29 May 2002. 
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SUMMARY 

The Global Meeting on the Revision of WHO Guidelines For Drinking-Water Quality 
(GDWQ) was held in Tokyo, Japan from 23 to 29 May 2002. The WHO Western Pacific 
Regional Office in collaboration with the Headquarters, Geneva, organized the meeting. 

This meeting had the following objectives: 

1. To review the outputs of the two technical working groups on the revision of the 
"chemical" and the "protection and control" aspects, as well as a limited review of the 
output of the third working group on the revision of the "microbial" aspects of the 
current GDWQ; 

2. to discuss and finalize the Chemical Safety of Drinking-Water: Assessing Priorities for 
Risk Management, developed and field-tested under the joint leadership of the WHO 
Regional Offices for the Western Pacific and South-East Asia; 

3. to assess the effectiveness of the 1993 GDWQ and incorporate regional and country 
perspectives in its revision based on the assessments carried out and feedback 
provided during the regional workshops; 

4. to develop a plan of action for the publication and dissemination of the third edition of 
GDWQ;and 

5. to provide recommendations for: 
(a) development of a practical protocol on chemical contaminants of health and 
aesthetic significance; and 
(b) reviewing and updating the drinking-water quality monographs on arsenic, 
fluoride, and nitrate/nitrite. 

A total of 51 participants including12 country representatives who were technical 
government officials, water supply agencies, and academics attended the workshop. The 
participants were from Cambodia, China, Fiji, Japan, Lao People's Democratic Republic, 
Malaysia, Mongolia, Nepal, Philippines, Samoa, Thailand, Tonga, and Viet Nam. A list of 
participants is given in Annex 1. 



1. INTRODUCTION 

1.1 Background Information 

The fIrst WHO document dealing specifIcally with public drinking-water quality was 
published in 1958 as International Standards for Drinking Water. It was subsequently revised in 
1963 and in 1971 under the same title. In 1984-1985, the fIrst edition of the WHO Guidelines for 
Drinking-Water Quality (GDWQ) was published in three volumes: Volume 1, 
Recommendations; Volume 2, Health Criteria and Other Supporting Information; and Volume 3, 
Surveillance and Control of Community Supplies. Second editions of these volumes were 
published in 1993, 1996, and 1997, respectively. Addenda to the fIrst and second editions were 
published in 1998, addressing selected chemicals only. An addendum on microbiological aspects 
reviewing selected microorganisms was published in 2002. 

It was agreed in 1995 that the GDWQ would be subject to a rolling revision process. 
Through this process, microbial and chemical aspects of drinking-water would be subject to 
periodic review, and documentation related to aspects of "protection and control" of public 
drinking-water quality is progressively prepared. This process was initiated at a meeting of the 
Coordinating Committee for the Rolling Revision of the WHO Guidelines for Drinking-Water 
Quality, at which three working groups were established. The first meeting of the working group 
was in 1995 to address microbial and chemical aspects and later the protection and control 
aspects of public drinking-water quality. The plan for the preparation of the substantive content 
of the updated GDWQ was agreed at a planning meeting in Berlin, Germany in June 2000. 

The Global Meeting on the Revision of WHO Guidelines for Drinking-Water Quality was 
held in Tokyo, Japan from 23 to 29 May 2002. The participants were country representatives of 
the Western Pacific Region, South-East Region, members of the working groups on chemical 
aspects and protection and control aspects; WHO secretariat from six regional offIces, observers, 
and temporary advisers to WHO. The findings and conclusions of the two regional meetings 
held in Fiji (from 29 October to 1 November 2001) and Malaysia (from 12 to 
15 November 2001) were incorporated during this global meeting. 

1.2 Objectives 

The objectives of the Global Meeting on the Revision of WHO Guidelines for 
Drinking-Water Quality were: 

1. to review the outputs of the two technical working groups on the revision of the 
chemical and the protection and control aspects of the current GDWQ; 

2. to discuss and fInalize Chemical Safety of Drinking-Water: Assessing Priorities for 
Risk Management, developed and field-tested under the joint leadership of WHO's 
Regional OffIces for the Western Pacific and South-East Asia; 

3. to incorporate regional perspective in the revision of the current GDWQ; 

4. to develop a plan of action for the publication and dissemination of the third edition 
ofGDWQ; and 

5. to provide recommendations for: 

(a) development of a practical protOCol on chemical contaminants of health 
and aesthetic significance; and 
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(b) reviewing and updating the drinking-water quality monographs on arsenic, 
fluoride, and nitrate/nitrite. 

1.3 Participants 

A total of 51 participants including12 country representatives who were technical 
government officials, water supply agencies, and academics, attended the workshop. The 
participants were from Cambodia, China, Fiji, Japan, Lao People's Democratic Republic, 
Malaysia, Mongolia, Nepal, Philippines, Samoa, Thailand, Tonga, and Viet Nam. Staff from 
WHO Headquarters and six WHO Regions, temporary advisers who served as coordinators, 
members of the Chemical Aspects and Protection and Control Technical Working Groups, and 
observers and representatives of international organizations, also attended the global meeting. A 
list of participants is provided in Annex 1. 

1.4 Organization of the Meeting 

The workshop consisted of plenary sessions to discuss general issues and two technical 
working groups namely (a) protection and control group and (b) chemical group, which held 
simultaneous sessions. The workshop programme is attached as Annex 2, and a list of documents 
distributed during the workshop as Annex 3. The documents include country papers on specific 
issues such as chemical protocol testing, arsenic and fluoride issues, working papers, and 
case-study reports by the temporary advisers and WHO secretariat members. Copies of these 
documents will be put in a compact disc (CD) to be distributed to all participants. A copy of this 
CD and hard copy of the manuscripts can be obtained from the Regional Office for the Western 
Pacific and WHO Headquarters in Geneva. 

The officers of the workshop were selected as follows: 

Plenary Session 

Chair 
Vice Chair 
Rapporteur 

Protection and Control Group 

Chair 
Vice Chair 
Rapporteur 

Chemical Group 

Chair 
Vice Chair 
Rapporteur 

Dr Soichi Kunikane, Japan 
Dr Chen Yayan, China 
Mr Joselito Riego de Dios, Philippines 

Datuk Dr Ir M.S. Pillay, Malaysia 
Dr Shinee Enkhtsetseg, Mongolia 
Ms Theechat Boonyakarnkul, Thailand 

Professor Yasumoto Magara, Japan 
Dr Nancy Chiu, United States of America 
Ms Marla Sheffer, Canada 

The first two days were plenary sessions with country presentations, followed by 
presentations on the status of development of the guidelines and the supporting documents. The 
two groups convened separately the following days and returned to plenary during the closing of 
the workshop. 
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I.S Opening Session 

Dr Linda Milan, Director, Health Promotion and Protection, Western Pacific Regional 
Office, made an opening address on behalf of WHO Regional Director Dr Shigeru Omi. She 
presented a historical account of the development of the drinking-water quality guidelines as one 
of the important functions of WHO. She then outlined the objectives of the meeting and 
encouraged the participants to come up with a relevant, appropriate and practicable third edition 
of the GDWQ, as well as recommendations and action plans for its implementation at national, 
regional and global levels. Dr Milan concluded her opening remarks by thanking the 
Government of Japan, Ministry of Health, Labour and Welfare, the WHO Collaborating Centre 
at the National Institute of Public Health, and Japan Water Works Association for hosting the 
workshop. The full text of the opening speech is in Annex 4. 

Mr Kazumi Kishibe, Director, Office of Drinking Water Quality, Ministry of Health, 
Labour and Welfare gave a welcome address to the participants on behalf of the Government of 
Japan. Mr Keiichi Ishii, Director, Water Works Engineering General Institute, Japan Water 
Works Association, made a welcome address as host of the meeting. 

2. PROCEEDINGS 

2.1 Country Reports 

The country representatives shared their experiences with chemical testing protocols, their 
participation in the needs assessment survey, the chemicals of concern such as arsenic, fluoride 
and nitrates, as well as their status in terms of drinking-water quality monitoring and setting up 
their own guidelines/standards. Half of the countries in attendance do not have their own set of 
national standards and relied directly on the GDWQ. 

2.2 Summary of Presentations 

The presentations included: 

• Chemical monitoring protocol 

• Water safety plan 

• General issues with the third edition (Chapter I and 3.1-3.5) 

• General issues on Management strategy of chemicals 

• General issues with the third edition - setting national standards 

• Short-term exposure 

• Water quality standards database 

• Drinking-water treatment 

• Fluoride in drinking-water 

• Arsenic in drinking-water 

• Desalination 
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• Resource and source protection 

• Ground water monograph 

• Surface water monograph 

• Toxic cyanobacteria 

• Nitrate and nitrite in drinking water 

• Monitoring and assessment 

• Monitoring of drinking-water quality in urban areas 

• Monitoring and assessment of small community supplies 

• Providing information to the public 

• Materials and chemicals used in the production and distribution of 
drinking-water 

• Materials approval and certification programme 

• Household plumbing, 

• Application of the GDWQ 

• Drinking-water for travellers 

• Indirect potable use of treated wastewater 

• Water quality in emergencies. 

3. SUMMARY OF DISCUSSION 

3.1 Plenary 

3.2 Discussion and Specific Recommendations on General Issues of the Third Edition of 
GDWQ 

3.2.1 Water safety plan 

During the revision of the WHO GDWQ leading to the third edition, the value of the water 
safety plan approach has repeatedly been highlighted. The potential for application of the water 
safety plan has been evaluated in a series of expert review meetings in Berlin (2000), Adelaide 
(2001) and Loughborough (2001). A text on the water safety plan approach and application of 
Hazard Analysis Critical Control Point (HACCP) approach to water supply was introduced by 
Melita Stevens, Guy Howard and Ingrid Chorus. 

3.2.2 Chapter 1 and 3 

John Fawell presented a draft revision of Chapter 1 and 3.1-3.5 of the current Volume 1 of 
GDWQ as well as "3.6 Management". 
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3.2.3 Setting national standards 

Felipe Solsona presented his own version of the document on setting national standards for 
drinking-water quality in developing countries. 

3.2.4 Short-term exposure 

Hiroki Hashizume explained the activities on the short-term exposure standards, showing 
the outline of a possible web site for short-term drinking-water quality standards. It should be 
clearly stated that it is during emergency situations where short-term standards are used to 
evaluate the water. Information on possible linkages could be found in the WHO Regional 
Office for Europe's report on terrorist attacks on water supply. Participants from Asian countries, 
such as Mongolia and Malaysia, which have experienced accidental exceedences, pointed out the 
need for the short-term standards. However, the difficulty to derive such standard values was 
noted considering a need for a quick and continuous revision of the values. Thus, the need for 
additional resources to support these revisions is repeatedly expressed by some members. Titles 
(guideline value, guidance value, etc.) should be well defined so that there is no confusion with 
the GDWQ guideline values. 

Jamie Bartram clarified that this issue is different from application of GDWQ in 
emergencies. There is a need to pay special attention to vulnerable groups and preventive actions 
at emergencies are important. A general guidance to deal with the chemical exceedences is 
needed. Although microbial aspects were already discussed, health consequences should be 
elaborated at the Chemical Working Group, with a need for better communication with citizens 
not to cause panic. 

3.2.5 Water quality standards database 

Hiroki Hashizume explained the WHOlFood and Agriculture Organization of the Untied 
Nations (FAO) collaborative initiative to develop databases on water quality standards and water 
regulations. An outline of the database was provided. Some participants pointed out possible 
difficulties with establishing such a database because information on water quality is, in general, 
quite complicated and it will take considerable time and resources to realize. Mr Hashizume 
asked participant to supply information relevant to the database. If participants have their own 
database,or know that such standards are to be established soon, WHO would be delighted to 
have such data. The standards database is expected to help countries to develop drinking 
water-quality standards as well as serve research and academic purposes. Countries cooperation 
to supply their data to the database is highly expected. 

3.3 Discussion and Specific Recommendations of the Protection and Control Working 
Group 

This session addressed the specific support documents for the third edition of the GDWQ 
The country representatives provided their comments to the presentations and also made sure that 
the documents were appropriate and practicable for implementation in their respective region. 
Concern was raised on the use of proper English language and common technical terms. The 
participants were requested to continue reviewing the documents and to send their comments to 
WHO Headquarters by the end of July 2002 all comments could be integrated prior to the Final 
Task Force meeting in MarchlApril2003. 
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The scope and objectives of the Protection and Control Working Group are: 

• Review the development of documents prepared for the chemical aspects of 
the third edition, have scientific discussion on major issues if they emerge and 
on issues of special regional interests, confirm texts to be incorporated into the 
third edition, and confirm the next steps to be taken. 

• Exchange information and opinions on drinking-water quality management, 
including microbiological aspects, with experts participating from countries in 
the Western Pacific Region and reflect the result in the third edition if 
appropriate. 

Kazuhisa Matsuda, Ministry of Health, Labour and Welfare, was invited to present Japan's 
strategy for drinking-water quality management in relation to GDWQ. Representatives of Asian 
countries such as China, Nepal, and Mongolia, were invited to present their strategy for 
drinking-water quality management in relation to GDWQ. Houssain Abouzaid introduced one of 
the Eastern Mediterranean Region's concerns, intermittent water supply. 

3.3.1 Drinking-water Treatment 

(1) Fluoride in drinking-water 

The group was informed that the monograph is being finalized. However, individual 
country experiences/situation concerning the matter is requested to form part of the document. 
The discussion continued and revolved around two major issues: (1) the beneficial effect; and 
(2) adverse health impact of fluoride. There was an observation that the fluoride problem in 
drinking-water is understated due to lack of information and it needed further study, particularly 
those cases in China and India. It was said that fluoride is probably more significant than 
arsenic. 

Creating awareness on the threat of fluoride is necessary. Similarly, research should be 
done on small-scale removal of fluoride from drinking-water. On the issue of water fluoridation, 
it was clarified that WHO position on fluoridation as an effective health intervention still holds 
as contained in WHO assembly reference resolution. However, there was a recommendation that 
the matter be reviewed to ensure consistency with current research. Meanwhile, there was an 
observation that artificial fluoridation, like the use of chewing gum, is irrelevant for the 
discussion on drinking-water. Water fluoridation remains and continues to be favoured as a 
practical pH intervention to prevent dental carie. Further, it was suggested that WHO should 
state that in proper amount of fluoride is beneficial. There was a suggestion that the monograph 
should not mix discussion on the beneficial use of fluoride with adverse health effects to prevent 
controversy. A short discussion on method of analytical measurement of fluoride should also be 
included. 

(2) Arsenic in drinking-water 

The draft monograph as presented is available on the website. While there are still 
unresolved issues on the analytical methodology for arsenic, the document is expected to be 
finalized in 2003 prior to the World Water Forum in Kyoto. Arsenic will be a part of the session 
by WHO. 

Submission of individual country reports on the matter was encouraged. The group agreed 
that a format/model will be developed by WHO to facilitate reporting. It was emphasized that 
the guideline value remains 0.01 mgfl or 10 ppb. 
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On another issue, suggestions were made to further study the effectiveness of water 
filtration on the removal of arsenic, as well as human exposure to arsenic through other media 
like food and air. It was learned that information on low-cost treatment of arsenic is available on 
the water aid website. 

(3) Desalination 

WHO periodically receives requests for guidance concerning desalination for 
drinking-water. No readily-available text on this theme has been identified and literature 
concerning health aspects has not been considered. The Berlin Meeting endorsed the need for 
specific guidance in this area. It was recommended that GDWQ third edition include guidance 
on applicability of the GDWQ to desalinating systems and that a free-standing monograph also 
be prepared. 

In May 2001, Joint WHOIUNEPIROMPE (Regional Organization for the Protection of the 
Marine Environment) Consultation for Planning the Preparation of the Water Quality Guidelines 
for Desalination was held in Bahrain. The meeting endorsed the WHO's developing guidance 
text on desalination. 

There is a clear public health argument for providing guidance on the use of desalinated 
water for drinking-water. Desalination within particular WHO regions is already common and is 
increasing rapidly globally. There are likely to be particular chemicals and microbes that would 
be identified as being of particular importance in desalinated water. Of these, particular concern 
was expressed regarding the presence of microbes due to blending of final waters, which, 
because they were derived from coastal and marine sources, may not be adequately addressed in 
the GDWQ. Similar concerns were noted about particular chemicals. It was stressed that any 
microbes or chemicals, identified as being of particular relevance that may not be covered by the 
current GDWQ reviews should be forwarded to the respective working groups with a 
recommendation for review. The joint consultation pointed that WHO should convene an 
international workshop on the contribution of finished water to micro and macro nutrition. 

Houssain Abouzaid together with Hiroki Hashizume presented current development of the 
guidance text through an initiative lead by the WHO's Regional Office for the Eastern 
Mediterranean in collaboration with WHO Headquarters, United Nations and other appropriate 
agencies. A draft to be incorporated into the third edition and the work plan was introduced and 
comments, if any, are expected to be submitted to WHO shortly. 

3.3.2 Resource and source protection 

(1) Groundwater monograph 

The second edition of the GDWQ states that: "protection of water supplies from 
contamination is the first line of defence. Source protection is almost invariably the best method 
of ensuring safe drinking-water and is to be preferred to treating a contaminated water supply to 
render it suitable for consumption". This is an essential component for the critical control point 
approach being taken during preparation of the third edition in the guidelines for control of 
microbiological quality of water with respect to characterising source water as a basis both for 
decisions on management of the catchment area, improving well-head protection and on 
treatment options. 

The guidance is to focus on the following key issues: (1) scientific evidence-based review 
of processes in aquifers and the effectiveness of source protection measures, and (2) review of 
experience with different approaches to protection of groundwater at local and broader levels. 
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Information on protection and management of groundwater sources used for drinking-water 
supply based on the hazard assessment and critical control point approach will be included in the 
third edition, supported by comprehensive coverage of the key issues is to be provided in a 
free-standing monograph. 

Ingrid Chorus together with Oliver Schmoll presented the scope and purpose, as well as 
the status of preparation of the monograph.. Table of contents and examples of two chapters 
highlight the structure and approach taken. There is an aim for free standing monograph and 
substantiation document for WHO guidelines. Multi-barrier approaches and managing the 
barrier efficiency was discussed. Empowerment of the health sector for groundwater protection 
as well as socio-economic aspects were also discussed 

The use of the expression: "out of sight, out of mind" was suggested. The importance of 
inter-sectoral collaboration was emphasized. The problem of watershed protection on the Pacific 
islands in which activities are difficult to control and private bore-holes are widespread was 
highlighted. The limitation of the document to "water quality" was addressed, and reasons for 
this decision were given. The integration of the gender issue in relation to management of water 
was suggested. There were four volunteers for reviewing the document namely Malaysia, Lao 
People's Democratic Republic, Tonga and New Zealand. 

(2) Surface water monograph 

To provide guidance on how to estimate or assess the level of microbial contamination in 
surface-water source waters based on knowledge of the catchment area in order to determine the 
level of water treatment needed to meet drinking water quality targets, WHO together with a 
number of experts have been working to develop Surface Water Monograph. 

The scope and purpose as well as the status of preparation of the monograph were 
presented by Oliver Schmoll. Currently only the structure, time frame and identified authors are 
available. The structure will be similar to the Groundwater Monograph; the specific differences 
were presented. 

Case studies are invited with the length between a few sentences and few pages, to 
highlight problems, assessment approaches and/or management approaches. The need for the 
guidance on trans boundary management was emphasized. The difference in scale for large 
cities, small-scale for rural areas was discussed. The issue was raised on availability of 
recreational use of rivers impairing drinking-water use and actually causing health problems. It 
was agreed that a stand-alone document on springs was not needed since this is covered 
sufficiently in the GDWQ and in the Groundwater Monograph. Han Heijen is coordinating a 
monograph on rainwater. 

(3) Toxic cyanobacteria 

The Monograph on Toxic Cyanobacteria in Water was released as a WHO co-publication 
with E&FN Spon in January 1999 and has been well received. Since publication of the monograph, 
a significant body of new information has become available. The need for an updated second edition 
was recognized in the Berlin Meeting. The meeting endorsed the proposal of the of the Protection 
and Control Working Group to discuss document updating with selected experts in 2003 
informaIly at the fifth international conference on toxic cyanobacteria in Australia and to develop a 
programme of work. 

A guide on the public health significance, monitoring and management of toxic 
cyanobacteria was presented by Ingrid Chorus. The document presented contains information on 



- 9 -

the epidemiological and toxicological evidences and occurrence of toxic cyanobacteria. A water 
safety plan using a HACCP approach is identified as an ideal procedure for prevention. One of 
the issues raised during the discussion was the provision of guideline value for toxic 
cyonabacteria due to lack of toxicological data. The tolerable daily intake (TDI) may not be a 
suitable unit of measurement for recreational exposure, 

It was suggested that all procedures already established in documents should continue. 
ICDS should be involved in reviewing the procedures. WHO should endorse the update once 
new evidence is available. 

(4) Nitrate and nitrite in drinking-water and human health 

Hiroki Hashizume briefly explained that a draft of the monograph and its plan of work, 
including further feedback from the regions, was discussed and confirmed. 

The outline and status were discussed. The monograph is now under contract for final 
editing. In parallel, an annex is to be prepared for more global information on occurrence in 
drinking-water, which should not delay publication. Information about occurrence of nitrate 
should be provided to Hiroki Hashizume within the next three months. The document is to be 
printed for the World Water Forum in Kyoto in March 2003. The countries were asked to give 
information on any nitrate problems to Mr Hashizume. 

3.3.3 Monitoring and assessment 

(1) Chemical monitoring protocol 

The current guidelines do not provide sufficient information, particularly with respect to 
poorer countries, to be able to prioritise and select the chemicals that should be included in 
routine monitoring and assessments. At the Berlin Meeting, the Working Group recommended 
that an application-based document be prepared. It was further suggested that the existing 
document on rapid assessment of land-based sources of pollution be used as a key text. It was 
agreed that some guidance be included in the third edition of Volume 1, with an additional 
monograph developed. It was suggested that the latter should be available as close to the 
pUblication of the third edition as possible. Draft texts have been developed through two 
meetings of experts in Bangkok and field trials in the regions. 

Terrence Thompson explained the development of the text titled Chemical Safety of 
Drinking Water - Assessing Priorities for Risk Management, including the lessons learned from 
the field trials. Cambodia, Nepal, the Philippines and Thailand, where field trials were 
conducted, outlined the trials and their comments on the documents. 

(2) Monitoring of drinking-water supply and quality in urban areas 

The 1995 Coordinating Committee recommended that guidance on this theme be 
developed, field tested and revised by the time of preparation of the third edition of the GDWQ. 

Pilot projects have been successfully identified to develop materials for dissemination. 
Within Africa, the Robens Centre and the Water, Engineering and Development Centre (WEDC) 
initiated a project in Uganda with support from the United Kingdom's Department of 
International Development and as a result produced three manuals. They will now be tested in 
another African country and in Bangladesh. A parallel activity is underway in Latin America, 
being 'undertaken by Pan-American Centre for Sanitary Engineering and Environmental Sciences 
(CEPIS) with support from the United States Environmental Protection Agency (USEPA). 
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. Guy Howard gave a presentation on development of the project, the WEDC-hosted 
website for .comments. and collection of additional experience, and an expert meeting held in 
2001 to review the gUidance document. Felipe Solsona presented the Latin America situation. A 
consolidated document dealing with urban areas for the third edition of the Guidelines and 
inclusion of recommendations within Volume I will be presented and confirmed. It was 
recommended that the consolidated document be released as a free-standing publication. 

Guy Howard also presented recent development. The need for the document and the 
materials developed to date were explained. Some of the materials are available on the web, 
www.lboro.ac.uklwatermark.Animportant element is focus on incremental improvement. A 
new version will be made available on CD or through e-mail upon request. 

The following documents are needed: 

Urban water supply surveillance procedure manual 
Water quality surveillance practical guide 
Guidelines surveillance and control for drinking-water qUality and water supply. 

For urban surveillance, pilot activities were done in Bangladesh, Ghana and Uganda. It 
was highlighted that surveillance should not only be done for piped water supplies as water is 
provided through many other means. 

In the GDWQ a matrix has been developed for identifying vulnerable groups and for 
targeting surveillance activities. 

Other aspects that were discussed include low cost testing, water usage studies, targeting 
audiences for surveillance information and linking surveillance to improvement. 

(3) Monitoring and assessment of small community supplies 

The 1998 Working Group Meeting agreed that Volume 3 of the Guidelines should in due 
course be slightly expanded in order to also address monitoring, assessment and improvement of 
small community supplies in intermediate and high-income countries, to balance the low
resource orientation of the present volume. 

In addition, it was agreed that the experience of applying the guidance of the current 
Volume 3 in projects from different regions needs to be collected. This should lead to a revised 
section in the GDWQ third edition, and into an updated version of the current Volume 3. An 
offer of cooperation had been received from United Kingdom Drinking-Water Inspectorate 
(DWl/UK) in relation to treatment of small supply systems and was accepted at the Berlin 
Meeting. 

Guy Howard presented the development of the work. The need for expanding and 
upgrading immediately the current GDWQNolume 3, which is generally assessed to be good, 
though insufficiently use due to unsatisfactory awareness of its existence. These include small 
supplies in the European Union, United States and Australasia, 

Areas of improvement identified were: 

Small supply 
Community-based monitoring in low, middle and high-income countries 
Applicability of Water Safety Plans 
Rapid assessment methodologies 

• 
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There is an urgent need to market these document to target audiences. New actions have 
come into the scene as a result of privatization and this needs to be considered. 

(4) Providing information to the public 

Guy Howard presented the development of the work, such as a web site on experiences of 
encouraging information sharing with the public and case studies on procedures. A work plan 
was presented as well and the next steps will be identified. 

The Berlin Meeting highlighted the need for some guidance on public participation and 
information sharing. These include: 

• Boil order notice 

• Risk communication and establishing tolerable disease burdens 

• Chemicals with acute health effects in emergencies 

• Dissemination of general information on water-quality 

(5) Water quality in emergencies 

This area has been discussed at the previous Protection and Control Working Group 
meetings in Bad Elster (1996) and Medmenham (1998). Progress has been slow, in part due to 
the need to harmonize work with parallel activities and, in particular, the inter-agency document 
on environment and health in emergencies. 

Proposed action relating to water-quality in emergencies has been modified by successive 
Coordinating Committee and Working Group meetings in response to improved understanding of 
the availability of information and requirement for guidance. The 1998 Working Group meeting 
agreed that a text concerning the application of the GDWQ in emergencies was required. The 
1998 Working Group meeting also separated this from the need for guidance on disinfection. 

It was recommended that the following actions be taken: 

• Subsequent editions of the Environment and Health in Emergencies document should 
be reviewed by the Drinking-water Committee to ensure that water quality issues were 
adequately addressed and were consistent with the GDWQ. 

• Some statement was required in the GDWQ third edition that dealt with the 
application of the Guidelines in emergency situations. 

John Fawell explained the development of the Environment and Health in Emergencies 
document. There are occasions when chemicals in drinking-water exceed guideline values for 
short periods of time; however these may not necessarily be a health problem. The proposed 
guidelines provide background and an explanation of the methods used to derive guideline 
values. It was pointed out however that any advice given related to exceedences of chemical 
guideline values must be made provided the water is known to be microbiologically safe. Other 
aspects discussed included consumer acceptability of water supplies, the situation where 
mixtures of chemicals are involved and the importance of effective communication between 
relevant authorities. 



- 12-

3.3.4 Materials and Chemicals Used in the Production and Distribution of Drinking-Water 

(1) Materials approval and certification programme 

The 1995 Coordinating Committee meeting identified materials and chemicals used in the 
production and distribution of drinking-water as one of the principal thematic areas, which 
should be addressed by the Protection and Control Working Group. 

The Berlin Meeting noted that wider policy discussion was required concerning the 
approach to contaminants derived principally from materials and chemicals used in the 
production and distribution of drinking-water. 

The draft monograph on the theme was reviewed at the Berlin Meeting. It provided 
general guidance on establishment of programmes and background information on some 
schemes, which governments or purchasers might wish to recognize. Meeting participants 
endorsed the need for such guidance and recommended that the document be aimed at countries 
that lack a programme of product licensing and wish to develop one. It should not promote 
particular programmes. It was agreed that a description of selected available programmes in 
which health concerns were appropriately dealt with be included in the document. 

Hiroki Hashizume explained the development of the work as three-storied documents; a 
draft to be incorporated into the third edition, a compact fact sheet, and a detailed document for 
publication for reference and further development. 

This is an important part in the third edition of the WHO GDWQ. Many contributors have 
done this work. The details of this document were briefly introduced including the rational. 
objectives, regulatory framework elements, institutional organizational structure and set of rules 
and criteria. Following this, Mr Minoru Uchida from the Ministry of Health, Labour and 
Welfare of Japan and Mr Takayuki Sakamoto of Japan Water Works Association explained the 
Japanese Certification system and the procedure for certification. This document will serve as a 
guide for countries to develop their own certification mechanisms. At this time it is under peer 
review. It was agreed that this document will be made available for review by member countries 
after it has gone through the WHO public review system. 

(2) Water hygiene in household plumbing 

Improper design and installation of plumbing fixtures in household plumbing systems is a 
public health concern, especially when drinking-water becomes contaminated with sewage. 

An approach had been received from the World Plumbing Council (WPC) to investigate 
the feasibility of collaborative activity within the field of good practice in plumbing in relation to 
health protection. In parallel, the Microbiology Working Group has noted the need to develop an 
expert literature review in relation to water-quality changes in distribution to inform the 
development of the third edition of the GDWQ. 

The Berlin Meeting participants recommended that the offer of WPC to draft guidance on 
this be accepted. Coordination with the International Reference Centre of Netherlands (IRC). the 
Hague, who developed and published an earlier text on this theme, should be established. For 
consistency, WPC should be aware of ongoing work on materials and chemicals used in the 
production and distribution of drinking-water and are included in the list of reviewers of the 
corresponding text. 
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Hiroki Hashizume mentioned that "Guidelines on Health Aspects of Plumbing" is being 
revised by the WPC. Mr Hashizume briefly introduced the outline of work by WPC. Peer 
review process is now being done. This is the opportunity for inputs from everyone. The health 
aspects and 17 related principles of plumbing were listed. Examples of health related problems 
were not included in the draft. Participants were requested to provide information on health 
aspects of plumbing such as cross connections. 

The problem of lead pipes rehabilitation was discussed and it was suggested that guidance 
for this must be provided. this being a time consuming and costly exercise. It was also agreed 
that cross- referencing be made to other documents on related aspects of plumbing. 

(3) Drinking-water quality for travellers 

The 1995 Coordinating Committee meeting recommended that the Protection and Control 
Working Group considered the needs for guidance concerning drinking-water quality for 
travellers. Based on frequent requests to WHO for advice on this issue. the need to provide 
guidance with international recognition and because of evidence of health effects. the Working 
Group endorsed the need to develop a document on advice to travellers. 

A short document and technical review on this theme have been prepared and subjected to 
limited peer review. It was suggested to go through a further short focused peer review. 
including by Rodney Cartwright from the United Kingdom. prior to release to the public domain 
for comment. 

Hiroki Hashizume explained the development of the issue. including the peer review and 
preparation for public domain review. 

Ali Basaran introduced the "Healthy Tourism" programme within WHO's Regional Office 
for the Western Pacific. which can benefit from this document. 

It was reported that many countries have requested WHO to provide guidance on water 
quality and tourism. It is essential that generic guidelines be prepared for the countries. which 
can be adapted to country-specific situations taking into account cultural sensitivities. The group 
noted that it is important to protect the local population against imported diseases and to protect 
travellers' health and safety. 

(4) Indirect potable use oftreated wastewater 

The need for guidance in this area is driven by its global relevance. During the Berlin 
Meeting. concern was expressed that care should be taken that WHO was not seen to be 
endorsing a practice over which there were legitimate health concerns. 

A review of the state of knowledge about the indirect re-use of treated wastewater through 
groundwater is being done. Roger Aertgeerts briefly introduced the current development, such 
as the expert consultation on health risks in aquifer recharge by reclaimed water. 

The document on this aspect is currently being prepared. Aquifer recharge is being 
practiced in many countries. especially those that are water stressed. Legislation is lagging 
behind and international protocols on good practice is lacking. It was pointed out that improving 
recharge practices was important and the situation in different countries needs to be assessed. 
The deadline to submit the chapter is 31 May 2002. This document aims to give advise to 
regulators and consists of introduction. driving force. existing recharge application. etc. Health 
is one component in impact assessment in aquifer recharge. This section addresses the need for 
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integrated assessment, socio-economic and environmental issues in policy setting and 
preliminary environmental health assessment. 

Health ris.k assessment techniques are a scientific basis. for .regulatory measures. This part 
focuses. the revIew of ~eal~ nsk assessment methods, legIslatIOn concerning drinking water 
productIOn and the applIcatIOn of the parameter approach methodology. Public awareness and 
acceptance issues were also considered. The draft is expected to be ready by July 2002 and the 
review process is expected in September or November 2002. 

Recharge water quality criteria were raised and it was agreed that clear guidelines are 
needed. Members were asked to provide comments on this and related issues. The documents 
will be reviewed and revised and made available for peer review. Bank infiltration should be 
considered separately. 

3.4 Discussions and Specific Recommendations of the Chemical Aspects Working Group 

3.4.1 General Issues of the Third Edition 

Dr Bartram explained that the structure of the committee to oversee the development of 
drinking-water guidelines had been decided at the Berlin meeting. Most work is to be done 
within three working groups - the Microbial Aspects Working Group, the Chemical Aspects 
Working Group, and the Protection and Control Working Group. There is also a radiological 
component to the committee, which will have input from the WHO Radiological Programme. 

At the Berlin meeting, the procedures to be used in updating the Guidelines for the rolling 
revision process were recorded. These procedures were published last year and will be 
periodically updated. Several aspects of the policies and procedures manual that need to be 
considered at this meeting include definitions of analytical and technical achievability, the 
applicability of weightings of public health significance (e.g., DALYs) for the Chemical Aspects 
Working Group, and the need to derive short-term guidelines. 

The main content of the policies and procedures manual is a three-page table that describes 
the process for the development and publication of the Guidelines, including all steps in the 
process between evaluating the initial proposal to consider a chemical by the WHO Secretariat 
and endorsing the final guidelines document by a Final Task Group meeting. 

In the rolling revision process, Volume 1- Summary Statements, will be published at 
shorter intervals (every five years). In place of Volume 2 guideline documents will be either the 
international peer-reviewed assessments used to derive the guideline documents, such as EHCs 
and Concise International Chemical Assessment Documents (CICADs), or, if no international 
source documents are available or if they are so old that they are redundant, new reviews that 
will be published as self-contained monographs .. The Volume 1 summary statements will refer 
directly to these source documents. All documents will be available on the internet in 
downloadable format, as well as on a CD-ROM for easier access by developing countries. The 
CD-ROM will be updated annUally. 

(1) Treatment Achievability 

Mr Jackson provided detailed referenced information on the achievable removal of many 
guideline chemicals in countries with good treatment technology, noting that there are no data for 
some chemicals. He explained that it is not straightforward to cost out the various treatment 
options to be used.in removing chemicals to achieve concentrations below their guideline values. 
This would need to take into consideration a variety of factors, including the raw water 
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concentrations, the proposed guideline values, technically feasible treatment processes and their 
degree of difficulty, as well as the flow, the life of the mechanical plant and civil structures, 
amortized capital and operating costs, etc. It is very difficult to construct a unified cost database. 
For example, the one applicable in the United Kingdom would not be applicable elsewhere. 
Similarly, monetarizing the benefits to health is not a straightforward process. 

As a result, Mr Jackson has proposed a qualitative approach in which the different 
treatment processes are assigned a rank, ranging from 1 to 6, representing their relative difficulty 
(as well as reflecting their relative cost). Dr Bartram pointed out that the pressure to move in this 
direction was relatively strong. He suggested that it was important to give examples of treatment 
processes ranked as the easiest (#1) and that more elaborate discussion - including their degree 
of technical difficulty and cost - of two of the most representative techniques in each of the six 
categories was needed. A write-up on the ranking system for treatment technologies is needed 
for the Third Edition, and information relevant to each chemical dealt with in the Guidelines 
needs to be added to the summary statements. 

(2) Analytical Achievability 

Professor Magara explained that different countries and different laboratories have 
different analytical capabilities. The costs involved with the analysis of samples include the costs 
of instruments, reagents and the cost associated with the amount of time it takes to analyse each 
sample. He has prepared short summaries of the various analytical techniques and their detection 
limits for most of the chemicals that are new to the Third Edition or are being revised. 

It was explained that it was important to work out what we mean by analytical 
achievability for the purposes of guideline derivation. A ranking system along the lines of that 
developed for treatment technology would be useful, ranging from easy to difficult to very 
difficult to impossible to analyze. Each country could choose to accept a different level of 
analytical achievability. This might mean revisiting those guideline values that were designated 
as provisional on the basis of their analytical achievability. In the summary statements, those 
methods that can achieve the guideline value would be described. 

Professor Magara will attempt to put together a table for all chemicals, providing their 
analytical techniques, detection limits, and rankings of achievability. It has been suggested that 
the detection limit should be at least 20% of the PQL, and this should be defined clearly in the 
Guidelines. 

(3) Criteria for Inclusion 

The criteria for inclusion are outlined in the policies and procedures manual. Chemicals 
are divided into three groups. The first group consists of chemicals that the Working Group has 
decided not to include in the Guidelines because these chemicals do not occur in drinking water. 
The second group belongs to chemicals that do not occur in drinking water at levels near the 
guideline values (therefore are not established). The reason for the second groups must be 
clearly explained. The third group consists of those chemicals that meet the criteria for inclusion 
and for which guideline values are derived. 

It was suggested that G 1.11 in the policies and procedures manual be reworded as follows: 
"The criteria to determine whether to derive a guideline value are: evidence for occurrence in 
drinking-water combined with evidence of actual toxicity close to or above the health-based 
guideline value." 
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It was noted that although one of the criteria for inclusion was occurrence in 
drinking-water, there are few data on occurrence of chemicals in water. It was suggested that a 
database on occurrence would be extremely useful and should be suggested as a general issue 
with the plenary group. It was also suggested that "credibility of occurrence" should be included 
in the criterion, for those chemicals that have not been detected because they have never been 
looked for but which may reasonably be expected to occur in drinking-water. 

To illustrate the process that should be followed depending on whether or not the chemical 
fulfils the various criteria for inclusion, the Working Group prepared a flow chart, which is 
attached to this meeting report (see Annex 5). 

Marla Sheffer will review all Volume 1 - Summary Statements to ensure that it is clear and 
that the chemicals satisfy the criteria for inclusion. It should also explain why no guideline 
values were derived for certain chemicals. 

(4) Uncertainty Factors 

John Fawell explained how uncertainty factors are applied to the lowest-observed-adverse
effect level or no-observed-adverse effect level (LOAEUNOAEL - low adverse effect level or 
no adverse effect level) for the most biologically significant endpoint. They are determined by 
consensus. They range from 1 to 10 for intra-species variation, interspecies variation, adequacy 
of the database (which includes use of a LOAEL instead of a NOAEL and short duration of the 
study) and nature and severity of the effect (e.g., teratogenicity, possible carcinogenicity related 
to the TDI end-point). 

If the total uncertainty factor is greater than 1000, the guideline value is designated as 
provisional. The total uncertainty factor should not exceed 10 000. If the risk assessment would 
lead to a higher uncertainty factor, then the resulting tolerable daily intake (TDI) would be so 
imprecise as to lack meaning. 

It was suggested that the uncertainty factor description currently contained in Volumes I 
and 2 should be incorporated into the policies and procedures manual. A linkage to 
Environmental Health Criteria (EHC) 170 should be maintained. 

(5) IARC Categories 

It was noted that Volume 1 needs to be clearer on the use of (International Agency for 
Research on Cancer) IARC categories and that IARC's policy that its categories should not be 
used to determine regulatory action. A categorization in I, 2A or 2B triggers a look at the 
mechanism of action, which will result in classification as a threshold or non-threshold 
carcinogen. This will be reflected in the policies and procedures manual. 

(6) Requests for Review by JMPR or JECFA 

Several chemicals have been or will be referred to the Joint FAOIWHO Meeting on 
Pesticide Residues (JMPR) or Joint FAO/WHO Expect Committee on Food Additives (JECFA) 
for review. For these chemicals, it was suggested that it would be useful to specify the requested 
output from JMPR and JECFA in advance of their review. Specifically, the Working Group 
would appreciate it if the reviews included derivation of an average daily intake (ADI), data 
related to the credibility of occurrence of the chemical in drinking-water, and any data on 
differentiation between long-term and short-term exposures. 
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(7) Dermal and Inhalation Exposure 

The section on dermal and inhalation exposure (section 12.3 in Volume 2) needs to be 
expanded to deal with concerns relating to trichloroethene, THMs, etc. It will be explained that 
in most cases we do not have enough data to take these exposure routes into consideration, but 
where such data exist, they can be taken into account. This will be moved to the policies and 
procedures manual. 

(8) Quality of Evidence 

The Working Group recognizes that it needs a classification of quality of evidence to be 
developed and applied in the rolling revision process after the Final Task Group meeting in 
February 2003. This will ensure that the microbiological and chemical working groups work 
together, not independently, which in turn will ensure consistency in approach. 

(9) Short-term Exposure 

It is necessary to investigate how to deal most appropriately with short-term excursions 
above the guideline value for small groups of chemicals that are regularly involved in emergency 
situations, such as cyanide and petroleum hydrocarbons. We need to prepare a draft on the 
application of existing guideline values to inform decision-making around short-term 
exceedences the text of which will be included in the Third Edition. Later in the revision 
process, we need to include explicit instructions regarding the health significance of short-term 
exceedences for a few chemicals. We need a general description of actions and decision-making 
in emergency situations which should be coordinated with the environmental sector. The same 
should apply for chemicals that frequently occur in real-world spills and exceedences. Summary 
statements should describe the health significance of short-term exceedences of their guideline 
values. 

It was suggested that IPCS be asked to review information regarding spill events in order 
to put together a short list of chemicals for discussion at the next Working Group meeting. 

(10) Categorization of chemicals 

The working group considered that chemical contaminants in drinking-water may be 
categorized in various ways. It was agreed that the most appropriate way to categorize chemicals 
is according Lo their primary source of contaminant. This aids in the development of approaches 
that are designed to prevent or minimize contamination, rather than those that rely solely on the 
measurement of contaminant levels in final waters. 

Sources of chemicals in drinking-water related to health are divided into six major source 
groups: 

Source of chemical constituents 

Naturally occurring 
climate 

Industry and human settlements 

Examples of sources 

Rocks, soils and the effects of the geological setting and 

Mining (extractive industries) and manufacturing and 
processing industries, sewage, solid wastes, urban 
runoff, fuel leakages 



Agricultural activities 

Water treatment and distribution 
systems 

Chemicals used in 
water for Public Health 

Cyanobacteria 
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Manures, fertilisers, intensive animal practices and 
pesticides 

Coagulants, disinfection by-products, and piping 
materials 

Larvaecides used in the control of insect vectors 

Microcystins-LR etc 

Some contaminants may fall into more than one categories but the primary category is the 
one under which the guideline summary evaluation is listed. In addition the categories are not 
always clear cut. The group of naturally occurring contaminants includes many of the inorganic 
chemicals that are found in drinking-water as a consequence of release from rocks and soils by 
rainfall. However, some of these substances may become problematical only under specific 
circumstances in which man has caused environmental disturbance such as in mining areas. 

(11) Chemical Working Group Coordinators 

There are currently four chemical coordinators (pesticides, disinfectants and disinfection 
by-products, inorganics, organics), as well as coordinators for analytical and treatment 
achievability. It is recommended that we shift to a more management-driven approach. 
Pesticides and disinfectants and disinfectant by-products (DBPs) will be retained as two 
categories with their own coordinators. However, the remaining organics and inorganics will be 
split between source-derived chemicals and additives. Jamie Bartram has asked the Working 
Group to comment on the appropriateness of asking Joe Cotruvo, who is responsible for 
materials in the Protection and Control Working Group, to take on the role as coordinator for the 
new additives category. 

(12) DALYs 

Carolyn Vickers explained that DAL Ys (disability-adjusted life years) can be calculated 
by multiplying the number of affected persons by duration and by severity of the effect. DALY s 
take into consideration both mortality (years of life lost) and morbidity (years of life disability). 
Specific considerations for DALY s include age weighting, discounting, baseline health and 
co-morbidity. A paper prepared by the National Institute of Public Health and Environment 
(RIVM) of Netherlands examined the relevance of DALY s for drinking-water guideline 
derivation. It suggested that one common standard be set for acceptable health loss by any agent 
in drinking-water, local demographic and epidemiological data be used to convert to the number 
of cases of an index illness; and dose-response models and consumption data be used to derive 
the maximum acceptable concentration of the agent in drinking-water. 

Examples of the use of DAL Ys for chemicals (e.g., fluoride, arsenic) as well as for 
microbiological burden of disease were given. Issues for chemicals include the availability of 
epidemiological data, knowledge of exposure-effect relationships, and cumulative exposure. It 
was recommended that the authors of the RIVM paper be contacted to provide more detail on 
how to use DALY s to derive water quality guidelines. 

DALY s are a way to measure public health outcomes for both microbial and chemical 
agents in a common manner. We need to start to take account of this concept in the Guidelines 
in the future. After the Third Edition, it is recommended that we amend our approach to take 
into account public health weighting using the DALY approach. 
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3.4.2 Inorganics 

Aluminium: Retained as is 

Ammonia: Retained as is 

Antimony: The document has been reviewed and is ready to go out for wider consultation. 
The document suggests that a higher guideline value may be justified. 

Arsenic: The document can now be revised based on the new ERC on arsenic and should 
be ready in a few weeks. The summary statement must refer to the management guidance 
document on arsenic. 

Asbestos: Retained as is 

Barium: The document has been completed and is ready for public review. It raises the 
issue as to whether barium actually causes an increase in blood pressure in humans. 

Beryllium: Beryllium does not fit the criteria for inclusion, as it is not expected to be 
found in drinking-water. It will therefore be deleted from the Guidelines, except for a summary 
statement explaining why it is not included. 

Boron: Boron is to be revised in response to the recent ERC on boron as well as later 
emerging data. Australia was suggested as a lead country. 

Cadmium: The document has been updated to incorporate the recent JECFA evaluation. 
As JECF A proposed no change to the PTWI, the guideline value will remain unchanged. 

Chloride: Retained as is 

Chromium: This guideline should be revised, as National Toxicology Programme (NTP) 
is doing new toxicology studies. 

Copper: This document is ready for wider review. 

Cyanide: This guideline should be revised in response to a CICAD that is in preparation. 
Guidance on short-term exposures to cyanide is also being prepared. 

Fluoride: Fluoride was discussed in detail at the plenary session. The need to take into 
account local conditions and local water consumption patterns should be emphasized. It was 
pointed out that the document deals with naturally occurring excess fluoride rather than with 
added fluoride. There is a need to refer to the management guidance document available on 
fluoride in the summary statement. 

Hardness: Retained as is 

Hydrogen sulfide: Retained as is 

Iron: Retained as is 

Lead: Retained as is 
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Manganese: This document is ready for public review. The provisional guideline value 
has been changed from 0.5 to 0.4 mg/litre based on new dietary intake data. 

Mercury: Various sources (CICAD, UNEP, EPA) are to be checked to determine if 
inorganic mercury is detected in drinking-water at concentrations that are hazardous to health. If 
it is not, then the guideline value will be dropped, but the chemical will be retained in the 
guidelines. 

Molybdenum: This document is a high priority for revision because of exposure of and 
impact on bottle-fed infants. The USA (EPA) and Austria were suggested as possible lead 
countries. 

Nickel: A new study has just been received. It needs to be reviewed before determining 
whether nickel will be included in the Third Edition or moved to the rolling revision process. 

Nitrate/nitrite: This has been referred to JECFA for consideration, and it is on their 
June 2002 agenda. After that meeting, it will be decided if nitrate/nitrite will be added to the 
rolling revision. If it is, then the management guidance document on nitrate/nitrite will need to 
be referred to in the summary statement. 

pH: Retained as is 

Selenium: Retained as is 

Silver: This guideline needs to be changed from "unnecessary to derive a guideline value" 
to "no adequate data with which to derive a guideline value" due to its advocated application to 
drinking-water. 

Strontium: Evaluations are in progress. Once they are complete, it will be decided 
whether strontium will be added to the rolling revision. 

Sulfate: New studies have been incorporated into the revised document, which is ready for 
review. 

Inorganic tin: Inorganic tin does not occur in drinking-water and therefore does not fulfil 
the criteria for inclusion. It will no longer be included in the Guidelines. 

Uranium: The document has been revised and is out for review. It is also under revision. 
The summary statement must refer to depleted uranium and cross-reference to the Depleted 
Uranium (DU) document. 

Vanadium: EPA is working on vanadium, and there is a CICAD on vanadium. If 
vanadium is found to occur in drinking-water, it will be added to the rolling revision. 

3.4.3 Disinfectants and Disinfectant By-products 

John Fawell explained that EHC 216 was intended to be the basis of the revision of the 
guidelines on disinfectants and disinfection by-products and noted that many of the data 
contained in it were generated in response to the research gaps indicated in the 1993 Guidelines. 
Health Canada, the US EPA and John Fawell prepared these documents. 

In response to an observation that some of these documents had not been written from the 
perspective of the EHC, it was reiterated that only where no internationally peer-reviewed 
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assessment was available would reviews be based on another high-quality published assessment, 
and that summaries based on those reviews would therefore need to be published. If new studies 
have appeared since the publication of the international assessment that is consistent with the 
international assessment, then they should be mentioned in the summary statement. If, however, 
these new studies would change the interpretation of the international assessment, then they 
would deserve full review as in the old procedure. 

Published reviews are considered to be those published in reputable peer-reviewed 
literature as well as international peer-reviewed reviews and reviews by government agencies 
that have undergone their own peer reviews as part of the publication process. 

As some review documents have been produced for disinfectants and DBPs that were not 
required, but which update earlier guideline documents, these will be made available on the Web 
site. It will be explained in the preface to the Guidelines that these documents have been 
prepared for national purposes, which is why they have been included when others have not. 

Jamie Bartram also pointed out that a table showing which DBPs are associated with 
which disinfectants will be included in the "chapeau" to the disinfectants section. 

***** 

Chloramines (Monochloramine, Dichloramine, Trichloramine): The draft document 
should be available for review in a couple of weeks. The EHC found that there were no new data 
to indicate that the TDI used in the Second Edition should be changed, and available data are still 
insufficient for the establishment of guideline values for di- and trichloramine. 

Chlorine: Retained as is 

Chlorine dioxide (includes Chlorate, Chlorite): A document will be ready by the end of 
June. 

Iodine: Iodine has been covered in the document on drinking-water treatment for 
travellers. The Chemical Aspects Working Group needs to review the final conclusion document. 
WSHlPCS will refer iodine to JECFA. 

Bromate: EPA needs to rewrite their document to reflect the EHC. The original guideline 
value of 25 ugllitre recommended in the 1993 Guidelines for Drinking-Water Quality was 
provisional because of limitations in available analytical and treatment methods at that time. 
However, it is now concluded that the PQL is 5 ugllitre and a concentration of 10 ugllitre is 
technically achievable. The summary statement for bromate will be prepared and will make 
reference to the EHC. The Working Group is aware of new information that could lead to a 
change in approach to guideline derivation for bromate, so bromate will be in revision. EPA has 
been requested to avoid use of a body surface area correction in part of its analysis so that its 
analysis can be used directly by WHO, as well as to use at least some peer reviewers that would 
be acceptable for the WHO peer review in order to expedite the review process. 

Chlorate: See chlorine dioxide 

Chlorite: See chlorine dioxide 

Calcium hypochlorite: This chemical is essentially covered by the data on chlorine, and it 
is therefore not considered necessary to develop a separate guideline value for calcium 
hypochlorite. 



- 22-

2-Chlorophenol: Retained as is 

2,4-Dichlorophenol: Retained as is 

2,4,6-Trichlorophenol: Retained as is 

Formaldehyde: As a new CICAD has just been prepared on formaldehyde, John Fawell 
will take a look at it to determine if it will substantially change the current guideline value. If not, 
the current guideline value will be retained. 

Acetaldehyde: There is only limited evidence for exposure from drinking-water, and it is 
not toxic at the low concentrations found. It will not, therefore, be considered for evaluation. 

MX: EPA and Japan are to check their occurrence data on MX. If it is found at high 
concentrations, a guideline value will be derived. If it occurs at concentrations far below the 
guideline value, no guideline value is necessary. A sentence needs to be added to the summary 
statement regarding the non-use of the body surface area correction. 

THMs (Bromoform, Dibromochloromethane, Bromodichloromethane, Chloroform): 
The guideline document is not yet ready. Health Canada will attempt to get it ready so that it can 
be included in the Third Edition. 

Chlorinated acetates (Monochloroacetate, Dichloroacetate, Trichloroacetate): EPA 
needs to find out whether monochloroacetate occurs at concentrations near or above the 
guideline value. If it does not, then no guideline value is necessary. For dichloroacetate, a new 
study by DeAngelo et al. (1999) is under analysis by EPA, which, if used as the key study, would 
advocate an entirely new approach to guideline development for the chemical. As a result, the 
1993 guideline will be retained, and it will be noted that the guideline will be revised to 
incorporate the EHC as well as new, longer-term studies. For trichloroacetate, EPA will rewrite 
their document to use the TDI derived in the EHe. 

Brominated acetates (Monobromoacetate, Dibromoacetate, Bromochloroacetate): 
Available data are inadequate to establish guideline values for monobromo- (newly added to list 
of chemicals for consideration) and bromochloroacetate. For dibromoacetate, which does not 
currently have a guideline value, a provisional guideline value of 100 /LgIlitre will be derived 
(provisional because of the limited database). It will also be noted that a multigeneration 
reproductive study is currently being reviewed. 

Chloral hydrate: The 1993 guideline value will be retained, and the guideline will be 
under revision, based on a new NTP study, which may change the carcinogenicity classification, 
and the fact that the EHC and the CICAD on chloral hydrate derived different TOls from 
different studies. 

Chloroacetaldehyde: Although chloroacetaldehyde is known to occur in drinking-water, 
its concentrations are uncertain, and there are no toxicological data suitable for risk assessment. 
Therefore, no guidance document will be prepared at this time. 

1,1-Dichloropropanone: Although l,l-dichloropropanone is known to occur in 
drinking-water, its concentrations are uncenain, and there are no toxicological data suitable for 
risk assessment. Therefore, no guidance document will be prepared at this time. 
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l,l,l-Trichloropropanone: Although 1.1,I-trichloropropanone is known to occur in 
drinking-water, its concentrations are uncertain, and there are no toxicological data suitable for 
risk assessment. Therefore, no guidance document will be prepared at this time. 

Chloroacetones: There are insufficient data to prepare a guideline on this compound at 
this time. 

Dichloroacetonitrile: Dichloroacetonitrile will be in revision because the Chemical 
Aspects Working Group has concerns regarding the TDI derived in the EHC, which apparently 
came from a study that was discounted elsewhere because of the vehicle used. EPA also has 
concerns regarding the end-point and the uncertainty factors used. These concerns will be 
referred to IPCS. The guidance document will be revised by EPA once the position ofIPCS has 
been clarified. 

Dibromoacetonitrile: EPA will rewrite their document using the uncertainty factor used 
in the EHC. 

Bromochloroacetonitrile: Available data are insufficient to serve as a basis for derivation 
of a guideline value for bromochloroacetonitrile. 

Trichloroacetonitrile: EPA is to check their occurrence data on trichloroacetonitrile. If it 
is not found in drinking-water, because of its instability, then the chemical will be dropped from 
the Guidelines, as it does not fulfil one of the criteria for inclusion. 

Cyanogen chloride: This guideline is based on cyanide, which is currently under revision 
because a CICAD is in preparation. Although EHC 216 stated that there was no new information 
to justify changing the guideline value, the Working Group felt that there may have been 
important studies that were not considered in detail by the Task Group. Carolyn Vickers will 
indicate the importance of the drinking-water issue to the country preparing the CICAD source 
document. It was noted that the guideline value needs to be expressed in terms of cyanogen 
chloride, which is the chemical measured in drinking-water. The guideline document for 
cyanogen chloride will be revised by EPA once the CICAD on cyanide is fmalized. 

Chloropicrin: Retained as is 

Sodium dichloroisocyanurate: This chemical has been referred to JECFA and is on their 
agenda. Chlorinated isocyanurates should be considered instead of just sodium 
dichloroisocyanurate. 

3.4.4 Acceptability 

John Fawell has revised the previous text on acceptability. Information on microbial and 
chemical acceptability needs to be brought together in the Third Edition. In addition. the topic of 
water salinity needs to be expanded upon in order to respond to the concerns of many users of the 
Guidelines. 

The text under Corrosion Control in Volume 1 needs to be expanded on to deal with 
corrosivity (leaching of lead, pH, Langelier index, aggressivity). Health Canada has a document 
in preparation, which should be completed in 6-8 months. They will liase with Peter Jackson 
when it is completed. It is expected that a course of action will be recommended at the next 
Working Group meeting. 

Information on geosmin etc. should be added to the taste and odour text. 
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Text to the effect that any abnormal changes in ammonia levels need to be checked should 
be added to the summary statement for ammonia. 

Text has been prepared on substances whose aesthetic effects would normally lead to the 
rejection of the drinking-water at concentrations Significantly lower than those of concern for 
health. For those substances, the health-based guideline values would be designated with a "C" 
(for consumer complaints) and a foomote would be included explaining that while the substances 
are of health significance, they would not normally be considered appropriate for routine 
monitoring because the water would normally be rejected by consumers well before reaching the 
guideline value. 

3.4.5 Organics 

Carbon tetrachloride: The document will be rewritten to reflect the uncertainty factor used 
in the 1999 EHC source document, which will result in a change in the guideline value from 2 to 
4 JLgIlitre. 

Dichloromethane: This document is under revision to take into consideration new data 
that are not yet available. 

l,l-Dichloroethane: Retained as is 

1,2-Dichloroethane: Retained as is, except that the statement "There are no suitable long
term studies on which to base a TDI" will be deleted from the summary statement. 

l,l,l-Trichloroethane: The old guideline value was provisional because it was based on 
inhalation studies. New oral NTP studies have been reviewed to determine whether the guideline 
value needs to be revised. As the new studies lead to a guideline value of 1.8 mgllitre, the old 
guideline value of 2 mgllitre is retained. However, the guideline value no longer needs to be 
provisional, as it is based on an oral rather than on an inhalation study. 

Vinyl chloride: A 1999 EHC has been published. However, no quantitative risk 
characterization was conducted in the EHC. Therefore, the guideline document derives a 
guideline using the US IRIS (2000) risk assessment. 

l,l-Dichloroethene: This is under revision, as the CICAD has not yet been prepared. 

1,2-Dichloroethene: Retained as is 

Trichloroethene: Health Canada is working on this document. When it is ready, it will be 
sent to IPCS for a limited review, followed by a public review. It was noted that several other 
agencies/countries have recently reviewed trichloroethene, including EU, OECD, NTP and 
Australia. If the peer/public reviews are completed in time, the chemical will be included in the 
Third Edition. 

Tetrachloroethene: Retained as is (there are no new data, despite the IARC 
reassessment). 

Benzene: Retained as is 

Toluene: A revised document has been prepared, based on a new review by Agency for 
Roxic Substance and.Disease Registry (ATSDR), but there is no change in guideline. 
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Xylenes: Retained as is. When the DECD review on xylenes becomes available, the 
document can be revised. 

Ethylbenzene: Retained as is 

Petroleum oils: The document is almost complete. It does not propose a guideline value. 

Nitrobenzene: This is under revision, as an EHC is in preparation. The occurrence data 
need to be examined to determine if the chemical occurs in drinking-water. 

Styrene: Retained as is 

PADs: Retained as is 

Benzo(a)pyrene: Retained as is 

F1uoranthene: There is no guideline value for fluoranthene, as it occurs in drinking-water 
at concentrations well below those that are toxic. 

1,4-Dioxane: Members of the Working Group need to check their occurrence data to 
determine if this chemical occurs at concentrations associated with health effects. If it does not, 
no guideline value will be derived. 

Cblorobenzenes (Monocblorobenzene, l,2-Dichlorobenzene, l,3-Dicblorobenzene, 
1,4-Dichlorobenzene, Trichlorobenzenes): All retained as is. Exposure data on these 
chemicals are to be reviewed as part of the rolling revision process to determine if the chemicals 
occur in drinking-water and at what concentrations. 

Di(2-etbylbexyl)adipate: The progress of research on the endocrine disrupting potential 
and reproductive toxicity of this chemical will be monitored, and exposure data will be reviewed. 

Di(2-etbylbexyI)phtbalate: The progress of research on the chemical's endocrine 
disrupting potential and reproductive toxicity will be monitored. 

Acrylamide: The draft has been updated, but there are no significant new data to warrant 
changing the guideline value. However, the reclassification by rARC to 2A (from 2B) needs to 
be mentioned. Although data suggesting higher intake from food have recently been published, 
the guideline value is based on acrylamide's carcinogenicity, so changing the allocation to 
drinking-water would not change the guideline value. 

Epichlorohydrin: The draft has been updated, but there are no significant new data to 
warrant changing the guideline value. 

HexachIorobutadiene: The document has been updated, but there is no reason to change 
the guideline value. 

EDTA: Retained as is 

MTBE: The 1998 EHC will be reviewed to determine whether a guideline value should be 
derived. Health Canada and EPA will check to see if there are any new data of significance. 
Health Canada has agreed to draft a guidance document. This parameter is also of aesthetic 
concern and will be added to that section as well. 
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Nitrilotriacetic acid: Retained as is 

Organotins (Dialkyltins, Tributyltin oxide, Others): There is no indication that TBTO 
is found in drinking-water, so it fails to fulfil the criteria for inclusion. There are insufficient 
data to derive guideline values for any other organotins. 

Cyanobacterial toxins: microcystin-LR: Cyanobacteria occur widely in lakes, reservoirs, 
ponds and slow-flowing rivers. Many species are known to produce toxins, a number of which 
are of concern for health. There are a number of cytotoxins, which vary in structure and may be 
found within cells or released into water. There is wide variation in the toxicity of recognized 
toxins (including among different varieties of a single toxin, e.g., microcystins), and it is likely 
that further toxins remain unrecognized. 

The health hazard is primarily associated with overgrowth (bloom) events. Such blooms 
may develop rapidly, and they may be of short duration. In most circumstances, but not all, they 
are seasonal. 

Analysis of these substances is also difficult, although rapid methods are becoming 
available for a small number, e.g., microcystins. In addition, analytical standards are frequently 
not available. The preferred approach is, therefore, monitoring of source water for evidence of 
blooms, or bloom-forming potential, and increased vigilance where such events occur. 

A variety of actions are available to decrease the probability of bloom occurrence, and 
some effective treatments are available for the removal of cyanobacteria or cyanotoxins. For 
these reasons, monitoring of cyanotoxins is not the preferred focus of routine monitoring and is 
primarily used in response to bloom events. While guideline values are derived where sufficient 
data exist, they are intended to inform the interpretation of data from the above monitoring and 
not to indicate that there is a requirement for routine monitoring by chemical analysis. 

Further information may be found in Toxic cyanobacteria in water: A guide to their public 
health consequences, monitoring and management, by Chorus and Bartram (1999). 

Cylindrospermopsin: See cyanobacterial toxins: microcystin-LR above. This chemical 
has been put forward to the rolling revision. 

3.4.6 Pesticides 

It was explained that the pesticide section had been lost from the fmal report of the Berlin 
Meeting and was reconstructed after the fact, which meant that some of the thinking was lost. In 
particular, it is difficult to state why a pesticide was not to be included in the Guidelines, because 
the rationale for this decision was lost. The decision at the meeting was that JMPR should be the 
authoritative source for risk assessment information .. 

Jamie Bartram pointed out that for those pesticides that are being referred to JMPR for 
evaluation, we need to look at their credibility of occurrence first. 

In terms of the summary statements, it was decided that the Chemical Abstract Services 
(CAS) registry numbers should be added to the summary statements for the pesticides, and a 
thorough index was needed. Some of the things that need to be included in the index are groups 
of chemicals, such as chlorophenoxy herbicides, and the various chemical names for the same 
pesticide. 
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It was noted that all the WHO Pesticides Evaluation Scheme (WHOPES)-recommended 
compounds and formulations for the control of mosquito larvae should be added to the Working 
Group's work plan and referred to JMPR for review, if not already reviewed. The fact that they 
are WHOPES-recommended compounds should be added to the summary statements. Since this 
is a WHO project, not only the active ingredients but also the formulations need to be considered. 
It was suggested that a generic review of these formulations (e.g., emulsifiable concentrate, 
granule) needs to be prepared for the rolling revision. 

John Fawell has prepared the following text, which will appear in the "chapeau" on 
pesticides: A number of substances are used to control the aquatic larval stages of insects of 
public health significance. In considering pesticides that are used to control such organisms and 
that may enter water used for drinking, every effort should be made not to develop guidelines 
that are unnecessarily stringent. This approach enables a suitable balance to be achieved 
between the protection of drinking-water quality and the control of insects of public health 
significance. However, it is stressed that every effort should be made to keep the concentration 
of any larvicide as low as possible. It should also be noted that the guidelines developed usually 
refer to lifetime exposure, whereas exposure to larvicides is most likely to be intermittent. It 
would, therefore, be appropriate to use an allocation of 10% of the ADI for drinking-water for 
such use where the guideline value is based on an allocation of 1 %. 

Oliver Schmoll made a request for information on which pesticides commonly used for 
agriculture are most likely to be mobile (based on half-life, octanol-water partition coefficient, 
soil adsorption coefficient), to predict whether the pesticides are likely to reach water by leaching 
through the subsurface. This information will be used in the monograph being prepared on 
groundwater protection. Similar information is needed for the chemical protocol monograph. 
John Fawell is aware of someone who could provide this information, and Jamie Bartram will 
arrange the financial resources. 

* * * * * 

Alachlor: Alachlor is to be retained, and JMPR is requested to evaluate it as a high 
priority. 

Aldicarb: Aldicarb has been revised according to the 1992 JMPR assessment. The 
guideline value derived is very similar to the previous guideline value, which is therefore 
retained. 

Aldrin and dieldrin: This document has been revised according to the 1994 JMPR 
assessment. The guideline value has been retained. 

Ametryn: Ametryn is being referred to JMPR to evaluate as a high priority as part of the 
rolling revision process. 

Amitraz: This is a new pesticide, evaluated based on a 1998 JMPR assessment. Because 
amitraz degrades rapidly in the environment, it is not expected to occur at measurable 
concentrations in drinking-water supplies. Consequently, amitraz will not be included in the 
Guidelines, as it fails to fulfil the criteria for inclusion. 

Atrazine: Atrazine will be retained, and JMPR will be requested to evaluate it as a high 
priority as part of the rolling revision process. 
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Bendiocarb: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Bentazone: The document has been updated based on the 1998 JMPR assessment The 
guideline value has been retained. 

Binapacryl: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Bromophos: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Captafol: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Carbaryl: The JMPR report has just been released, and the new document on carbaryl 
will be brought forward when it is completed. It will be part of the first round of the rolling 
revision. Japan has occurrence data available. 

Carbofuran: Carbofuran was evaluated in the 1998 Addendum based on the 1996 JMPR 
assessment, and the guideline value has therefore been retained. It was decided that it was 
unnecessary to wait for the 2002 JMPR assessment, which deals primarily with acute toxicity. 

Chlordane: The document has been revised based on the 1994 JMPR assessment, and the 
guideline value has been retained. 

Chlordimeform: A review of this chemical was not requested by any country, and the 
Berlin meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Chlorobenzilate: This chemical is unlikely to occur in drinking-water. It therefore will 
not be included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Chlorothalonil: This chemical is unlikely to occur in drinking-water. It therefore will not 
be included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Chlorotoluron: This chemical is retained, and JMPR should be requested to evaluate it as 
a low priority as part of the rolling revision process. 

Chlorpyrifos: A new document has been prepared based on the 1999 JMPR evaluation. 
A guideline value of 30 JLgIlitre has been derived. Japan has occurrence data available. 
Chlorpyrifos is a WHOPES-recommended insecticide for the control of mosquito larvae. 

Cyanazine: This chemical is retained, and JMPR should be requested to evaluate it as a 
low priority as part of the rolling revision process. 

Cytluthrin: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 
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Cypermethrin: This chemical is unlikely to occur in drinking-water. It therefore will not 
be included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Cypermethrln, alpha: A review of this chemical was not requested by any country. and 
the Berlin meeting decided that it should not be included in the Guidelines. It will therefore not 
be considered further. 

DDT and metabolites: The document has been revised according to the 2000 JMPR 
assessment. This revision leads to a change in the guideline value from 2 to 1 /lgnitre for DDT 
and its metabolites. 

Deitamethrin: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Diazinon: This chemical is unIikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. 

1,2-Dibromo-3-chloropropane: This chemical is to be retained, and JMPR should not be 
requested to evaluate it. 

Dichlobenil: JMPR will be asked to evaluate this chemical as a medium priority as part of 
the rolling revision process. 

2,4-D: 2,4-D has been retained and the document updated based on the 1997 JMPR 
evaluation. 

1,2-Dichloropropane: This chemical is retained, and JMPR should be requested to 
evaluate it as a low priority as part of the rolling revision process. 

l,3-Dichloropropane: This chemical is retained, but the literature will be rechecked with 
a view to seeing if it fails to fulfil the criteria for inclusion (i.e., no occurrence in drinking-water). 

l,3-Dichloropropene: This chemical is retained. Although the Berlin meeting suggested 
that JMPR should be requested to evaluate it as a low priority, the Working Group felt that 
information should first be reviewed on its occurrence to determine if it satisfies the criteria for 
inclusion. 

Dichlorvos: Although the Berlin meeting suggested that this chemical is unlikely to occur 
in drinking-water and therefore should not be included in the Guidelines, the Working Group 
recommended that it be considered as part of the rolling revision process based on the 1993 
JMPR assessment. 

Dicofol: Although the Berlin meeting suggested that this chemical is unlikely to occur in 
drinking-water and therefore should not be included in the Guidelines, the Working Group 
recommended that it be considered as part of the rolling revision process based on the 1992 
JMPR assessment. 

Diflubenzuron: The JMPR assessment has just been received, and the new document will 
be prepared as part of the first round of the rolling revision process. Diflubenzuron is a 
WHOPES-recommended insecticide for the control of mosquito larvae. 
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Dimethoate: A new document has been prepared based on the 1996 JMPR assessment. 
This chemical is considered to be in revision, as information on occurrence needs to be collected. 

Dinoseb: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Diquat: This chemical is retained in the Guidelines, and the document has been revised 
based on the JMPR evaluation. The guideline value is now provisional based on both analytical 
and treatment achievability. 

Diuron: JMPR is requested to evaluate diuron as a medium priority as part of the rolling 
revision process. 

Endosulfan: This chemical is included in the Third Edition based on the 1998 JMPR 
evaluation. The guideline value is 20 JLgIlitre. 

Endrin: This chemical is included in the Third Edition based on the 1994 JMPR 
evaluation. The guideline value is 0.6 JLgllitre. 

Ethylene dibromide: The document has been revised based on the 1994 JMPR 
assessment. The guideline value is retained. 

Ethylene thiourea: This chemical is unlikely to occur in drinking-water. It therefore will 
not be included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Etofenprox: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Fenamiphos: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Fenitrothion: This chemical is included in the Third Edition based on the 2000 JMPR 
assessment. The guideline value will be derived using a 5% allocation of the WI to 
drinking-water, because 95% of the daily intake appears to be from food. 

Fenthion: Fenthion is a WHOPES-recommended insecticide for the control of mosquito 
larvae. A guidance document should therefore be prepared for fenthion based on the 1997 JMPR 
assessment, as part of the rolling revision process. 

F1uoroacetamide: A review of this chemical was not requested by any country, and the 
Berlin meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Formothion: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Glyphosate and AMPA: This is retained, and the monograph has been updated based on 
the 1997 JMPR assessment. JMPR has established a group AD! for AMPA alone or in 
combination with glyphosate. 

Heptachlor and heptachlor epoxide: The document has been revised based on the 1994 
JMPR assessment. The guideline value is retained. 
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Hexachlorobenzene: The document has been revised based on the 1997 IPCS EHC, as the 
JMPR assessment is too old. The guideline value is retained. 

Hexacblorocyclobexanes (mixed isomers): These chemicals are unlikely to occur in 
drinking-water. They therefore will not be included in the Guidelines, as they do not fulfil the 
criteria for inclusion. 

Iodofeopbos: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Isoproturon: This chemical is retained, and there is no need to request a JMPR 
evaluation. 

Lindane: The document has been revised based on a 1997 JMPR evaluation. The 
guideline value has changed from 2 to 0.3 JLg/litre. 

Malathion: A guideline value was derived based on the 1997 JMPR evaluation. 
However, as the chemical occurs at concentrations much lower than the guideline value, the 
Working Group considered that it was unnecessary to derive a guideline value for malathion. 

MCPA: This chemical is retained, and JMPR should be requested to evaluate it as a low 
priority as part of the rolling revision process. 

Metbamidopbos: This chemical is unlikely to occur in drinking-water. It therefore will 
not be included in the Guidelines, as it does not fulfIl the criteria for inclusion. 

Metbomyl: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Metboprene: Methoprene is a WHOPES-recornrnended insecticide for the control of 
mosquito larvae. A guidance document should therefore be prepared for methoprene based on 
the 2001 JMPR assessment, as part of the rolling revision process. 

Metboxychlor: This chemical is retained, and JMPR should be requested to evaluate it as 
a high priority as part of the rolling revision process. 

Metolachlor: This chemical is retained, and JMPR should be requested to evaluate it as a 
low priority as part of the rolling revision process. 

Mirex: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Molinate: This chemical is retained, and JMPR should be requested to evaluate it as a 
high priority as part of the rolling revision process. Japan has occurrence data available. 

Monocrotopbos: This chemical has been withdrawn from use in many countries and is 
unlikely to occur in drinking-water. It therefore will not be included in the Guidelines, as it does 
not fulfil the criteria for inclusion. 

Oxamyl: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. 
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Parathion: A new document has been prepared based on the 1995 JMPR evaluation. 
However, as the pesticide occurs at concentrations well below those at which toxic effects are 
observed, it was felt to be unnecessary to derive a guideline value. 

Parathion-methyl: A new document has been prepared based on the 1995 JMPR 
evaluation. However, as the pesticide occurs at concentrations well below those at which toxic 
effects are observed, it was felt to be unnecessary to derive a guideline value. 

Pendimethalin: Although the Berlin meeting recommended that the pesticide be 
withdrawn from the Guidelines, Japan has requested that it be retained due to its high usage in 
Asia. JMPR will be requested to review the pesticide as part of the rolling revision process. 

Pentachlorophenol: This chemical is retained, and JMPR should be requested to evaluate 
it as a medium priority as part of the rolling revision process. 

Permethrin: The document has been revised based on the 1999 JMPR evaluation. The 
Secretariat should confirm with WHOPES that permethrin is no longer used as a larvicide. 

2-Phenylphenol and its sodium salt: A new document has been prepared based on the 
1999 JMPR evaluation. The Working Group has determined that no guideline value is 
necessary, as the pesticide occurs at concentrations much lower than those at which adverse 
health effects are observed. In addition, it was suggested that exposure and occurrence data 
should be collected in order to verify whether this pesticide satisfies the criteria for inclusion. 

Phorate: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfIl the criteria for inclusion. 

Phoxim: A review of this chemical was not requested by any country, and the Berlin 
meeting decided that it should not be included in the Guidelines. It will therefore not be 
considered further. 

Pirimiphos-methyl: Pirimiphos-methyl is a WHOPES-recommended insecticide for the 
control of mosquito larvae. A guidance document should therefore be prepared for 
pirimiphos-methyl based on the 1992 JMPR assessment, as part of the rolling revision process. 

Propanil: It is considered unnecessary to derive a guideline value for propanil, as it is 
readily transformed into toxic metabolites. 

Propoxur: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfIl the criteria for inclusion. 

PyrethrinsJPyrethrum: A review of this chemical was not requested by any country, and 
the Berlin meeting decided that it should not be included in the Guidelines. It will therefore not 
be considered further. 

Pyridate: This pesticide is not persistent and is only rarely found in drinking-water. It 
therefore will not be included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Pyriproxyphen: Pyriproxyphen is a WHOPES-recommended insecticide for the control 
of mosquito larvae. A guidance document has been prepared for pyriproxyphen based on the 
1999 JMPR assessment. The guideline value is 300 tlgnitre. 
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Quintozene: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Simazine: This chemical is retained. and JMPR should be requested to evaluate it as a 
high priority as part of the rolling revision process. 

Temephos: Temephos is a WHOPES-recommended insecticide for the control of 
mosquito larvae. Temephos should be referred to JMPR for review as part of the rolling revision 
process, as a high priority. 

Terbuthylazine: This chemical is retained, and there is no need to request a JMPR 
evaluation. 

Toxaphene: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines. as it does not fulfil the criteria for inclusion. 

Triazophos: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines. as it does not fulfil the criteria for inclusion. 

Trichlorfon: This chemical is unlikely to occur in drinking-water. It therefore will not be 
included in the Guidelines, as it does not fulfil the criteria for inclusion. However. it was noted 
that the pesticide is scheduled for JECFA review in 2003. 

Trifluralin: This chemical is retained, and there is no need to request a JMPR evaluation. 

2,4-DB: This chemical is retained, and JMPR should not be requested to evaluate it. 

Dichlorprop: This chemical is retained, and JMPR should be requested to evaluate it as a 
low priority as part of the rolling revision process. 

Fenoprop: This chemical is retained, but there is no need for a new JMPR evaluation. 

MCPB: This chemical is unlikely to occur in drinking-water. It therefore will no longer 
be included in the Guidelines, as it does not fulfil the criteria for inclusion. 

Mecoprop: This chemical is retained, and JMPR should be requested to evaluate it as a 
medium priority as part of the rolling revision process. 

2,4,5-T: This chemical is retained. and JMPR should be requested to evaluate it as a 
medium priority as part of the rolling revision process. 

3.4.7 Timetable 

The Final Task Group meeting is at the beginning of April 2003. The participants at this 
meeting will need to receive all documentation mailed to them in mid-December. As a result, all 
draft documents need to be submitted to WHO Headquarters by the end of July 2002, and all 
fmal documentation (following the incorporation of review comments from the peer and public 
review processes) needs to be received by WHO Headquarters by the end of November 2002. 

Phil Callan will be working on writing and pulling together the Third Edition for four 
months in Geneva. His e-mail address is callanp@who.int. All documents should be sent to 
him. Once received, they will be sent out for peer review, then posted on the Web site for three 



- 34-

months for public comment. They will need to be posted by the end of July 2002 in order to 
meet the deadlines. It is preferable that they be posted as a set, if possible. 

Although it was recommended at the Berlin meeting that the documents be posted for 
public comment without the guideline value derivation, it was recognized that this would entail a 
lot of work. As well, as the guidelines are in most cases based on international peer-reviewed 
assessments that are readily available, it would be quite easy for the public to calculate the 
guideline values themselves. As a result, it was suggested that the following statement be added 
to each document: "This guideline value is recommended for consideration by the Final Task 
Group meeting." In addition, the header and footer on each document will read as follows: Draft 
Document for Consideration at the Final Task Group Meeting, 29 March - 6 April 2003." 

It was suggested that the focus of the peer reviewers be targeted specifically on whether or 
not they were aware of any key additional data on exposure, toxicology, etc. that would 
substantially change the guideline derivation. 

It was also suggested that the next Chemical Aspects Working Group meeting be held 
immediately following the Final Task Group meeting in Geneva in April 2003. 

3.4.8 Items of chemical aspects not dealt in the Tokyo Meeting 

Laboratory quality 

4. ADOPTION OF THE REPORT 

A draft report of the whole meeting, prepared by the rapporteurs, were presented and 
discussed. Afterwards, the group unanimously approved the minutes of the meeting with 
revision. 
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OPENING ADDRESS BY DR S. OMI, 
REGIONAL DIRECTOR, WHO WESTERN PACIFIC REGIONAL OFFICE, 

AT THE GLOBAL MEETING ON THE REVISION OF THE WHO GUIDELINES 
FOR DRINKING-WATER QUALITY 

Tokyo, Japan, 23-29 May 2002 

Delivered by Dr Linda Milan, Director, DHP 

MR K. KISHIBE, DIRECTOR, OFFICE OF DRINKING WATER QUALITY 
MANAGEMENT WATER SUPPLY DIVISION, HEALTH SERVICE BUREAU, MINISTRY 
OF HEALTH, LABOUR AND WELFARE; MR K. ISHII, DIRECTOR, WATER WORKS 
ENGINEERING GENERAL INSTITUTE, JWWA; DISTINGUISHED EXPERTS, 
PARTICIPANTS, COLLEAGUES, LADIES AND GENTLEMEN, 

On behalf of Dr Shigeru Omi, Regional Director, WHO for the Western Pacific, I am 
honoured to welcome you to this global meeting on the revision of the WHO Guidelines for 
Drinking-Water Quality. If Dr Omi were here today he would have been extremely pleased to 
see, not only such a broad representation, but also an impressive concentration of experts, 
scientists, managers, and technicians who are working in the field of water supply and sanitation. 
The high level of interest shown in this workshop is a very encouraging signal to us that the 
subject matter is important to all of you. 

There is no question that safe and adequate water supply and sanitation is a fundamental 
human need. However, we also do know that such a basic need has not been fully met in many 
developing countries of the world including those in the Western Pacific Region. WHO, together 
with other partner agencies, has supported Member States in their efforts to improve access to 
adequate and safe water supplies. In fact, as far back as 1958, among the major focus of 
activities has been the development of norms and guidelines related to drinking-water quality and 
supporting countries in their application. 

Let me just give you some bit of history. The "International Standards for Drinking-Water 
Quality," the first document dealing specifically with public drinking-water quality, was 
published in 1958. This was subsequently revised in 1963 and 1971. The first edition of the 
Guidelines for Drinking-Water Quality (GDWQ), the successor of this earlier edition, was 
published in 1984. And the current second edition of GDWQ was published between 1993 and 
1997. 

The Guidelines for Drinking-Water Quality are used worldwide and they provide a basis 
for development and management of national and international standards for drinking water 
quality. They also contain information on good practice, which is a valuable resource tool used 
extensively by practitioners. 

Since the last update of the GDWQ in 1993 onwards, new evidence about water-related 
bacteriological and chemical influences on health has emerged. Therefore, as most of you may 
recall, in 1995 it was agreed that the GDWQ would be updated through a series of meetings to be 
held in 2001 through to 2002. These meetings were intended to ensure that as many countries as 
possible participate actively in the process so that the resulting GDWQ reflects, more accurately, 
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issues related to source, purification, distribution, testing, safety plans, communities, households 
and so on. 

In addition to establishing actual guideline values, the new WHO Guidelines for Drinking
Water Quality will pay more anention to various aspects of good practice. It is particularly 
important to know the actual situation regarding how "safe" the drinking-water is and the 
feasibility of applying the GDWQ to the actual problems or realities encountered in the field. 

As contribution to the review and revision process in the Western Pacific Region, national 
capacity to survey and monitor drinking water quality were assessed in three Pacific island and 
six mainland Asia countries. In collaboration with the WHO South East Asia Regional Office 
(SEARO), a protocol on the chemical aspects of drinking-water quality was developed. This 
protocol was introduced and is being field-tested in the same nine countries of the Western 
Pacific Region. The Region also collaborated with WHO Headquarters and others in the review 
of various documents prepared for the revision of the second edition of the Guidelines in two 
"writers' meetings" held in the United Kingdom. Two regional workshops were convened to 
review the status of implementation of the current GOWQ and gather input from Member States 
to this global meeting. The first one was held in Fiji in October 2001, and brought together 30 
persons from 23 Pacific island countries. The second was held in Malaysia in November 200 1, 
and was anended by 23 persons from 11 mainland Asia countries. Through these two workshops 
the participants not only had an opportunity to share their experiences, strengths and weaknesses, 
but also learned from each other. These also served to establish a "network" among the 
participants and identify "lead" countries in implementing various aspects of the GOWQ. 

We are now coming towards the end of this revision process. This Global Meeting is 
being held to formulate the third edition of the GOWQ, to be published in 2003. The third 
edition will reflect the latest knowledge of the adverse health impacts of microbial and chemical 
elements in drinking water (with a view to formulate best practice for reducing their adverse 
health impacts, as well as the protection and control of the water source and the supply system). 
Also included will be a protocol for monitoring chemical parameters in drinking water. This 
protocol will serve to guide countries on how to decide what chemical indicators to monitor 
based on their national circumstances. 

This meeting, therefore, has important objectives to achieve. These are to: 

1. review the outputs of the two technical working groups on the revision of the 
"chemical" and the "protection and control" aspects, as well as a limited review of the 
output of the third working group on the revision of the "microbial" aspects of the 
current GOWQ; 

2. discuss and finalize the protocol on chemical aspects of drinking water quality 
developed and field-tested under the jOint leadership of the WHO Regional Offices for 
the Western Pacific and South East Asia; 

3. assess the effectiveness of the 1993 GOWQ and incorporate regional and country 
perspectives in its revision based on the assessments carried out and feedback 
provided during the Regional Workshops; 

4. develop a plan of action for the publication and dissemination of the third edition of 
GDWQ;and 
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5. Provide recommendations for: 
(a) development of a practical protocol on chemical contaminants of health and 
aesthetic significance; and 
(b) reviewing and updating the drinking-water quality monographs on arsenic, 
fluorides, and nitrates. 

I am confident that these objectives will be met. As mentioned earlier in this talk, we do 
have a truly global and broad-based participation. The experts and the members of the technical 
working groups come from different parts of the world. Among the participants are officials and 
staff of national regulatory and enforcement agencies and national programme managers 
responsible for setting drinking-water quality standards; staff from all six WHO regions and from 
headquarters and those from partner agencies. Given your respective expertise and experience 
and your collective effort, I am sure you will come up with a relevant, appropriate and 
practicable third edition of the GDWQ, and recommendations and action plans for its 
implementation at national, regional and global contexts. 

I wish all of you a very productive seven days. I will be looking forward to the outcome 
of this milestone meeting that will open a new chapter in "safe drinking-water" and contribute to 
better public hygiene, health and quality of life. I will also be interested in hearing your concerns 
and the solutions you will be proposing as the "way forward." Thank you for sharing your time 
for this endeavour. 

Finally, I would like to take this opportunity to thank the Government of Japan and our 
colleagues in the Ministry of Health, Labour and Welfare and the WHO Collaborating Centre at 
the National Institute of Public Health, Japan for their kind support and the excellent 
arrangements they have made for the meeting. I would also like to thank the Japan Water Works 
Association for allowing the meeting to be held in their premises with the state-of-the-art support 
facilities. 

Thank you and good day. 
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OUTLINE SCHEME FOR DEVELOPMENT OF GDWQ SUMMARY STATEMENTS, 
RISK ASSESSMENTS AND GUIDELINES 

New chemical proposed 

Review literature on 
occurrence and/or 
credibility of 
occurrence in drinking
water 

International RA exists 

Review literature for 
major development 
since report finalization 

no new dev 

APPLY 
CRITERIA 
FOR 
GUIDELINE 
DERIVATIO 

PASS 

FAIL .-....... -.- ... ~ 

Trigger for review of existing 
chemicals 

APPLY 
CRITERIA 
FOR 
WHETHER 
TO 
REVIEW IN 
GDWQ 

Prepare brief statement 

FAIL 
................ -........-.... ~ 

indicating why evidence does not 
support credibility of occurrence in 
drinking-water for inclusion in 
GDWQ summary/recommendations 

PASS 

new 
develo ment 

Prepare: 
(a) brief statement 
indicating why evidence 
supports credible 
occurrence in drinking
water, (b) short 
summary of information 
on health effects, 

International RA does 
NOT exist 

Liaise with 
PCS to agree process by 
whichRA 
will be 
produced/updated 

referring to international FAIL 
RA and any subsequent··_·······_············ 
studies considered; 

APPLY 
CRITERIA 
FOR 
GUIDELINE 
DERIVATIO (c) explanation why 

considered impossible 
or inappropriate to 
derive GV. 

Fail as left 
....... - ... ~ plus publish 

RA 

(as above changing (c) to explanation of 
derivation of GV) 

PASS 

! I 

I I 
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PLAN OF WORK (GDWQ) 

STANDALONE COUNTRY 
PEER REVIEW 

WEBSITE 
DOCUMENT DATA INPUT COMMENT FINALIZE 

Arsenic June - end of Aug June - August Sept - end of Nov December 2002 

N03.NOz Same Same Same December 2002 

Fluoride Same Same Same December 2002 

Materials and June - July 
August - October December 2002 Chemicals (WPRO/SEARO) 

Plumbing June - August 
August 

September-
December 2002 (tentative) (Health Problem) November 

Desalination December 2004 

FINALIZE DRAFT 
PEER REVIEW FINALIZE 

FOR PEER REVIEW 

Ground Water August 2002 ~ January 2003 

Surface Water December 2003 ~ ? 

Cyanobacteria December 2003 ~ ? 

URBAN AREAS BEING FINALIZED CONSOLIDATION 
SURVEILLANCE LATIN AMERICA SOON TO BE INTO VOLUME 4 
AND CONTROL SMALL & MEDIUM COMPLETED BY 2004 

SIZED TOWNS ~ 

Rural areas 
Establish WG 

Update 2005/2006 2003/2004 

INCORPORATED 
31 JUNE 2002 JUL - SEP 2002 OCT - DEC 2002 

INTO 3n1 EDITION 

• Materials and 
chemicals 

• Travellers 

• Surface water 

Ground water 
Text to be sent to WHO Peer Review Website Comment 

• 
• Monitoring 

a) Urban 
b) Small 

• Desalination Ready 
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FINALIZE DRAFT FOR 
PEER REVIEW 

Chemical 
Material 
Protocol 

Arsenic Country data 
June - end of 
August 2002 

N03-N02 Country data 
June - August 
2002 

Fluoride Country data 
June - August 
2002 

Materials and June - July 2002 -Chemicals (SEAROIWPRO) 

Plumbing Health data June 20022 

Ground water August 2002 

Surface water December 2003 

Cyanobacteria December 2005 

Surface water 

a) Urban 

b) Latin Soon to be 

c) Small & completed 

Medium 

d) Rural 

Water Safety 
Plan 

Guidelines 
forDWQ 
standards in Ready 
developing 
countries 

Desalination 

PEER PUBLIC 
REVIEW COMMENT 

Done Sep-Dec (Web) 

June - Nov 2002 

June - Nov 2002 

June - Nov 2002 

June - Nov 2002 

Aug - Nov 2002 

FINALIZE 

December 
2002 

Dec 2002 

Dec 2002 

Dec 2002 

Dec 2002 

Dec 2002 

January 2003 

Consolidation 
into Vol. 4 by 
2004 

200512006 

April 2003 
(Berlin) 

2005/2006 

Dec 2004 

1 
1 
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