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NOTE 

The views expressed in this report are those of the participants in the Meeting on the Introduction 
of the 3" Edition of WHO Guidelines for Drinking Water Quality and do not necessarily reflect 
the policies of the World Heallh Organization. 

This report was prepared by the World Health Organization Regional Office for the Western 
Pacific for governments of Members States in the R~gion and for the participants in the Meeting 
on the Introduction of the 3"' Edition of WHO Guidelines for Drinking Water Quality held in 
Kuala Lumpur, Malaysia from 8 to II December 2003. 
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SUMMARY 

A Meeting on the Introduction ofthe 3" Edition of WHO Guidelines for Drinking Water 
Quality was conducted in Kuala Lumpur, Malaysia from 8 to II December 2003 by the World 
Health Organization Western Pacific Regional Office. 

The objectives ofthe meeting were: 

(I) to discuss the revisions and additions that have been introduced in the third edition 
as well as the future methods of introducing changes; 

(2) to review progress made by the countries in the Western Pacific Region in 
developing safe water supplies and national standards; and 

(3) to discuss strategies for the facilitation and the use of the updated guidelines and the 
associated mechanisms in protecting public health. 

The meeting was attended by 28 participants from 27 countries and areas, namely: 
American Samoa, Australia, Brunei Darussalam, Cambodia, China, Cook Islands, Fiji, French 
Polynesia, Hong Kong (China), Japan, Kiribati, the Republic of Korea, the Lao People's 
Democratic Republic, Malaysia, the Marshall Islands, Mongolia, New Zealand, the 
Commonwealth of the Northern Mariana Islands, Palau, Papua New Guinea, the Philippines, 
Singapore, Samoa, Solomon Islands, Tokelau, Vanuatu and Viet Nam. There were two 
observers, one from the Disease Prevention and Control Division in Hong Kong (China), and 
another from the Ministry of Health Labour and Welfare, Japan; and four observers from the 
Ministry of Health, Malaysia. There were two WHO consultants who had served for a number of 
years on the WHO Task Force updating the drinking water quality guidelines, and five WHO 
staff members, serving as the secretariat. 

The meeting consisted of presentations of country papers, case-study reports of activities 
that had been carried out in the field, and staff and consultants' lectures. For the duration of the 
meeting, continuous dialogue occurred between the participants, consultants and observers. This 
dialogue usually focused around the topic that had been previously presented. The presentations 
highlighted the changes in the third edition of the guidelines as well as practical applications of 
this updated document in both the developed and developing country scenarios. 

The following recommendations were extracted from the meeting: 

(I) Technical and scientific input should be provided to the updating of the drinking 
water quality guidelines (DWQG) both at country and regional levels. 

(2) The parameters set in the DWQG should consider the needs of developing countries 
and reflect the constraints of setting drinking water quality parameters that have an 
economic impact on the country. The meeting suggested that perhaps each parameter had 
a DALY attached to it, and some parameters had a range of values. 

(3) The development ofa Pacific Drinking Water Quality Standard for Pacific island 
countries should be considered so that individual countries may adopt it if they wish. 
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(4) The use of household chlorination may be adopted as a regional priority. This 
system should be introduced to developing countries. 

(5) Village-based monitoring of water quality should be promoted through "Health 
Promoting Schools" or other village-based health initiatives. Tool kits should be 
developed in conjunction with other health promotional activities that include the 
necessary equipment to conduct the simple H,S test. 

(6) Technical support should be provided to Member States in the preparation of 
national drinking water quality guidelines and standards. 

(7) The use of Water Safety Plans should be encouraged in the Region and countries 
should be supported with manuals, guidelines and training on the use and implementation 
of this tool. 

(8) Effort should be expanded in countries where toxic chemicals (e.g. arsenic) exist in 
drinking water supplies. Research should be continued and countries be supported to make 
full socia-economic evaluations ofthe situation and create the necessary policies and 
regulation to control the situation. 



I. INTRODUCTION 

A Meeting on the Introduction of the 3,d Edition of WHO Guidelines for Drinking-Water 
Quality was held in Kuala Lumpur, Malaysia, from 8 to II December 2003. 

1.I Background information 

The continuous desire for safe and adequate water and sanitation as a fundamental human 
need among populations is fully recognized by WHO. Although this need has not been fully met 
in many developing countries in the Western Pacific Region, efforts are being put into activities 
that improve the current coverage. Together with other partner agencies, WHO has supported 
Member States in improving access to clean water and adequate sanitation. Since 1958, the 
World Health Organization's focus has been primarily on providing norms and guidelines related 
to drinking water and sanitation. Comprehensive WHO guidelines for drinking water quality 
(GDWQ) were published in three volumes in 1984 (first edition). The current GDWQ (second 
edition) was published, also in three volumes, between 1993 and 1997 and amended between 
1999 and 2000. 

The current guidelines have been reviewed and updated as necessary. As part of the 
review process, two regional meetings were held in 2001, one in F\ji (29 October-I November 
2001) and another in Malaysia (12-15 November 200 I). The meetings reviewed the progress 
made by the countries in developing safe water supplies consistent with current guidelines; 
assessed the 'practicability' of the current guidelines; and provided input/recommendations for 
the revision ofthe existing guidelines. The outputs of these meetings were considered at the 
global meeting held in Tokyo, Japan from 23 to 29 May 2002. 

In April 2003, a Task Force Meeting for the Finalization ofthe 3n1 Edition oflhe 
Guidelines for Drinking Water Quality was held in WHO Headquarters in Geneva. A team of 
global experts reviewed in total the documentation that had been generated over the past two 
years and produced a report (WHO/SDEIWSHl03.03). The information contained in the report 
was introduced into the finalized, third edition document. 

The final output, the third edition, was released in December 2003 and will be ready for 
pUblication in early 2004. This process of consultation and incorporation of the latest scientific 
research reflects the latest knowledge on the health impacts of mainly microbial and chemical 
elements in drinking water and formulates the best practices to reduce risk and achieve maximum 
health benefits. 

1.2 Objectives 

(I) To discuss the revisions and additions that have been introduced in the third edition 
as well as the future methods of introducing changes. 

(2) To review progress made by the countries in the Western Pacific Region in 
developing safe water supplies and national standards. 

(3) To discuss strategies for the facilitation and the use of the updated guidelines and 
the associated mechanisms in protecting public health. 
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1.3 Participants 

The meeting was attended by 28 participants from 27 countries and areas, namely, 
American Samoa, Australia, Brunei Darussalam, Cambodia, China, Cook Islands, Fiji, French 
Polynesia, Hong Kong (China), Japan, Kiribati, the Republic of Korea, the Lao People's 
Democratic Republic, Malaysia, the Marshall Islands, Mongolia, New Zealand, the 
Commonwealth of the Northern Marianas, Palau, Papua New Guinea, the Philippines, Singapore, 
Samoa, Solomon Islands, Tokelau, Vanuatu and Viet Nam. There were two observers, one from 
the Disease Prevention and Control Division in Hong Kong (China), and another from the 
Ministry of Health Labour and Welfare in Japan; and four observers from the Ministry of Health 
of Malaysia. 

There were two WHO consultants, who had served for a number of years on the WHO 
Task Force updating the drinking water quality guidelines, and five WHO staff members, serving 
as the secretariat. 

A list of participants, observers, consultants and secretariat members is provided in 
Annex I. 

1.4 Organization 

The meeting programme is attached as Annex 2, and a list of documents distributed during 
the workshop as Annex 3. The documents include country papers on the implementation of the 
GDWQ, working papers and case-study reports by the consultants and WHO secretariat 
members. Documents also included a number of papers from previous meetings that were added 
for background information. Copies of these papers can be obtained upon request from the 
WHO Regional Office for the Western Pacific. 

Datuk Ir. Dr M. S. Pillay of Malaysia was appointed as Chairperson, Ms Eden Ridep of 
Palau as Vice-Chairperson, and Mr Paul Prendergast of New Zealand and Mr Abraham Hicking 
of the Marshall Islands as Rapporteurs. 

The meeting consisted of presentations of country papers, case-study reports of activities 
that have been carried out in the field, and staff and consultants' lectures. For the duration of the 
meeting, continuous dialogue occurred between the participants, consultants and observers. This 
dialogue usually focused around the topic that had been previously presented. The presentations 
highlighted the changes in the third edition of the guidelines as well as practical applications of 
this updated document in both the developed and developing country scenarios. 

1.5 Opening remarks 

On behalf of Dr Shigeru Omi, WHO Regional Director for the Western Pacific, 
Dr Sigrun Roesel, Acting WHO Representative in Malaysia, delivered an opening speech (the 
text of the speech is provided in Annex 4). She emphasized the importance of clean drinking 
water, the significance of the drinking water quality guidelines and the WHO policy for 
continuously updating this document with state-of-the-art scientific knowledge. She also 
emphasized the importance of each country adopting its own standards based 011 the values 
contained in the guidelines and the applicability to the country's social and economic situation. 

Dr Pillay, Director of Engineering from the Ministry of Health, Malaysia delivered words 
of welcome. He thanked WHO for holding the meeting in Malaysia and wished all participants a 
pleasant stay in the country. 
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1.6 Technical inputs 

Two consultants were appointed to facilitate at the meeting. 

Dr David Cunliffe from the Environmental Health Service, Department of Human 
Services in Australia, was the Chairman at the meeting held in WHO Headquarters in 
April 2003. He is also a member of the Microbiological Aspects Working Group. 

Dr Michael Taylor from the Ministry of Health in New Zealand has been active in the 
WHO GDWQ Task Force for a number of years. Dr Taylor has been instrumental in the 
development of New Zealand's current GDWQ and was the Chief Editor for Drinking-Water 
Standards for New Zealand 2000. He works extensively with the local authorities in 
New Zealand on ensuring water quality is maintained. 

2. PROCEEDINGS 

2.1 Country reports 

At the beginning of the meeting, the participating countries reported on their drinking 
water delivery status and water quality monitoring and surveillance systems. In most 
participating countries, water agencies that deliver water to urban areas are either the Ministry of 
Construction or the Public Works Department. In some countries, semi-autonomous public 
utility boards/authorities, municipalities and local government agencies are the water agencies 
that deliver water to urban areas. In only one country is drinking water being provided by private 
water concessionaires in the urhan cities. 

In rural areas, the water agencies that deliver drinking water are diverse. In most of the 
countries, the agencies that provide water to rural areas are the Public Works Department, 
Ministry/Department of Health, Ministry of Agriculture/Water ResourcelMines and Energy, 
local governments, or private companies. 

In most participating countries, the agencies that regulate the water providers in terms of 
policy, legislation and water quality standards are either the MinistrylDepartment of Health, 
Ministry oflndustry, Mines and Energy, or Ministry of the Environment. Other countries 
reported that their national environment protection agencies are the regulators. Control of 
catchment/source water quality is usually the responsibility of environment and natural resources 
agencies. Water suppliers often have little control over source water quality. 

More than half of the 28 countries reporting have either existing drinking water quality 
standards or have a draft awaiting endorsement from their authorities. It was also reported that 
most countries based their standards on the WHO Drinking Water Quality Guidelines, modifying 
them according to their situation, while others used the United States Environmental Protection 
Agency standards. The other participating countries use or adhere closely to the WHO 
Guidelines. 

The majority of the countries reported having analytical laboratories to support drinking 
water quality monitoring and surveillance. Other countries, mainly in Pacific island countries, 
have limited resources and use portable kits. Most countries have drinking water quality 
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monitoring and surveillance systems in place in both urban and rural areas. Some smaller 
countries acknowledged the need to improve their surveillance in rural areas. 

Participants raised the following concerns and problems: 

• There are a number of water quality problems in the Western Pacific Region, such as 
arsenic, fluorides, salinity and ground water contamination. 

• Urban areas have access to treated water, while rural areas consume untreated water 
and are at risk. 

• Most Member States rely on outdated legislation. 

• There are many varied agencies involved in water systems management with 
fragmented responsibilities and overlapping jurisdictions. 

• Deteriorating infrastructure is a problem, e.g. distribution systems falling into 
disrepair. 

• There are gaps in analytical capabilities and the collection and analysis of baseline 
data. 

• Only a few laboratories are accredited. 

• There is not enough collaboration between wastewater management and water quality 
control. 

• Contamination of groundwater is becoming a major issue. 

• There is not enough emphasis on sanitary surveys and protection of catchment areas. 

• Mixing water in untreated systems is a problem. 

• Chemical and bacteriological problems are everywhere but vary from place to place. 

• Desalination technology is not fully understood by operators and surveillance agencies 
and may not be an appropriate water supply option. 

Concerns and problems specific to the Region include: 

• Island communities have unique communications and transport problems. 

• The resources to do the job are insufficient. 

• There is a lack of trained manpower for operation, maintenance, monitoring and 
surveillance. 

• As a result of the above, there is a need to find other ways, such as: 

o community-based water quality monitoring using low-cost options, 

o low-cost treatment facilities, 



- 5 -

o moving away from water quality management to risk management, and 

o choosing the right set of parameters to measure based on the situation, needs 
and available resources. 

Details from each of the participating countries are presented in Annex 5 

2.2 Summary of working papers 

2.2.1 Identifying coliforms in drinking water 

Dr N.H. Long and Mr S. Iddings presented the WHONiet Nam initiative, which adopted a 
simple technology currently being used in Thailand into the Indochina region. This method of 
determining the presence and/or absence of coliforms in drinking water is a simple and effective 
way of monitoring drinking water at the community level. The system uses a clear, glass bottle 
in which a solution of chemicals is prepared. The solution occupies approximately one third of 
the bottle's volume. A sample of water is then added to this chemical solution and left normally 
for a period of around 24 hours. If coliforms are present, the liquid in the container turns black. 
This is a very visual method to indicate to the community that their water supply is 
contaminated. Copies ofthe documentation and the recipe for the solution were provided to all 
participants. Although this is not seen as a substitute for the current most-probable-number 
(MPN) method of coliform identification, it is a practical and simple method of determining if 
drinking water supplies are contaminated. It is considered useful for countries and rural areas 
where laboratories and analytical equipment are not easily accessible. Dr Long described the 
trials that he had carried out in rural areas in Viet Nam and demonstrated the effectiveness and 
acceptability of the method with the local people. 

WHO has been supporting this activity in Viet Nam for the past two years and is now 
transferring it into the Lao People's Democratic Republic and Cambodia. 

2.2.2 Arsenic mitigation in drinking water in Cambodia 

Dr P. Raingsey and Mr S. Iddings presented the preliminary results of a clinical arsenic 
survey that WHO and the United Nation's Children's Fund (UNICEF) were supporting in one 
region of Cambodia. 

WHO provided funds to carry out a nationwide arsenic mapping survey in 2000. The 
report was subsequently completed early in 2001. The result of this report indicated that in areas 
of Cambodia adjacent to the Mekong River, the groundwater was contaminated with elevated 
levels of arsenic. This prompted a general awareness campaign in the areas where arsenic was 
shown to bevery high. In 2003, WHO and UNICEF collaborated with the Government of 
Cambodia to assemble a team of experts to carry out a clinical evaluation of the population 
where the arsenic levels were shown to be high. The work of the survey completed to date is 
preliminary and the indications are that there may be some clinical signs of arsenicosis in some 
of the community. There is a vast number of variables which impact on the presence of elevated 
levels of arsenic in the body, and samples have been taken from the individuals showing physical 
signs. There is also uncertainty within the scientific community of how this poisoning affects 
people in the long-term. It is planned that follow-up work will be carried out in this area in 2004. 
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2.2.3 Strategies and standards for water quality for drinking and recreation 

Dr Michael Taylor, one of the WHO consultants, presented strategies and standards for 
water quality for drinking and recreation. New Zealand has developed a strategy for the 
protection of drinking water in all regions. The strategy inspects each separate source and carries 
out an evaluation ofthe potential risks that could occur at the site. These risks are all 
documented and steps are taken to reduce potential observed hazards. This technique attempts to 
make the operators and public aware of potential hazards and to introduce either design or 
operational strategies to reduce foreseen contamination. The New Zealand Ministry of Health 
has produced extensive documentation, describing the methodology that is needed to adopt this 
technique of protecting water sources. The participants were provided with extensive 
documentation and guidance by Dr Taylor on the technique and were given an appropriate 
location on the Internet for updated information. This technique, adopted in New Zealand, is 
also used in the third edition of the drinking water quality guidelines in the form ofthe Water 
Safety Plans. 

2.2.4 Disinfection of drinking water: Methodologies and options for household chlorination 

This topic was introduced by Dr T. Fengthong from the Lao People's Democratic Republic 
and Mr S. Iddings. They presented a demonstration project that was carried out in the 
Lao People's Democratic Republic in 2003 on the use of a locally manufactured chlorine solution 
for the disinfection of drinking water by the householder. This technique uses a relatively simple 
technology to convert a simple salt solution into sodium hypochlorite. The intention is to make 
available to the communities a simple and affordable solution to disinfecting their own drinking 
water supply. One of the suppliers had provided the project with a small demonstration unit that 
operated from the normal electrical power supply. The unit produced approximately 20 Iitres of 
the disinfecting solution each day. A similar unit that uses solar panels could be purchased. 

The plenary discussion that followed indicated that there was some interest in the 
technique among participants from the developing countries. However, it was pointed out by the 
presenters that this methodology, which is in its initial stages, would require considerable support 
and understanding of an experienced team of both engineers and health promotion experts for the 
programme to be successful. 

2.2.5 Microbiological aspects of drinking water quality 

Dr Cunliffe, one of the WHO consultants, gave a comprehensive overview of the 
preparation ofthe WHO Guidelines for Drinking Water Quality. He described a range of 
documents that were used to substantiate the values used by the Task Force in the Guidelines and 
introduced risk management rather than a detailed surveillance mechanism. He described the 
reasons why risk management was important. By using this technique, many of the potential 
disease outbreaks attributable to drinking water could be averted. 

He discussed how the new Guidelines adopted health-based targets. In using the 
Guidelines, consideration needs to be given to the overall ability of the country to support and 
adopt policies that reflect the needs of the communities and an understanding of the health 
impacts resulting from them. The targets that each country sets should be realistic and 
achievable, taking into account economic, environmental, social and cultural conditions. 

Dr Cunliffe described in detail the use of the disability adjusted life years (DALYs) system 
of disease risk evaluation and how it applied to the development of the WHO Guidelines for 
Drinking Water Quality. There was a considerable misunderstanding among the participants of 
just how this system was used and how it applied to the GDWQ values. 
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2.2.6 Preparation of national drinking water quality standards 

Mr R. Abrams, Regional Adviser in Environmental Health in the WHO Regional Office 
for the Western Pacific, gave the participants a briefing on the importance of creating national 
drinking water quality standards. The donor community in recent years has requested countries 
to adopt a set of drinking water quality standards that relate in accordance with the strategies that 
they would apply to achieve them. Reporting on the Millennium Development Goals requires 
that a water quality component is included, and Member States should adopt achievable 
standards. 

In recent years, countries such as Cambodia, the Lao People's Democratic RepUblic and 
Virt Nam have moved closer to completed standards with the support of WHO. Pacific island 
countries do not have their own standards unless they have the support ofthe United States of 
America, where USEPA standards are adopted. The participants were encouraged to consider a 
Pacific Island Standard for Drinking Water Quality as many of the countries in the Pacific have 
the same conditions and a Pacific Island Standard could easily be adopted under these 
circumstances. 

Participants from smaller developing countries commented that it was unrealistic to expect 
such countries to make decisions on what degree of departure from the WHO Guideline Values 
was appropriate to their situation on public health grounds. Many smaller nations do not have 
access to the required expertise. The only criterion they are competent to apply is cost. They 
considered that WHO guidance is required to plan incremental improvements, such as clearer 
statements about the relative degrees of risks associated with different water contaminants and 
appropriate milestones of incremental improvements. They considered that the WHO Guidelines 
should be augmented by advisory programmes to the smaller countries, involving assessment of 
their individual needs rather than providing general views of the expert advisors. 

Information material, such as a video of the Walkerton, Canada incident, accompanied by 
a public health / risk management commentary, were thought to be useful. 

2.2.7 Grading of water supplies 

Dr M. Taylor gave a comprehensive presentation on the use of the grading system for 
water supplies in New Zealand. This process was not seen as regulatory, but was used as an 
indicator for local authorities to measure their performance in safe water delivery. 

Water safety plans 

The pros and cons of alternative approaches to product quality control (QC) (i.e. 
compliance of the finished water with drinking water quality standards) and process quality 
assurance (QA) were discussed. 

The process of developing a catchment-to-consumer water safety plan was covered. The 
elements of a water safety plan are: 

• flow chart of the supply; 

• identification of the supply elements in the supply; 

• risk assessment: 
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o identifying the public health risks for each supply element, and 

o assessing the magnitude of a risk and ranking the risks according to their 
magnitude; and 

• risk management: 

o identifying the options (preventive and remedial) for managing each risk, 

o monitoring the risks, 

o assessing the resources (cash, staff, expertise, equipment) needed for each 
option, 

o deciding on the order of priority for managing such a risk (use a cost - benefit 
approach; and 

o developing a programme for managing the risk using the concepts of hazard, 
event, cause, risk, critical point, performance monitoring, preventive 
measures, and remedial measures. 

Public health grading of drinking water supplies 

The purpose of the public health grading of community drinking water supplies is 'to 
provide a public statement of the extent to which a community drinking water supply achieves 
and can ensure a consistently safe and wholesome product'. 

Treatment and distribution systems are separately graded on a five-point scale from 
excellent to unacceptable. 

Factors taken into account in grading the treatment are: the quality of the water source and 
how well the treatment plant is operated, whether the water quality meets the standards, whether 
there are adequate barriers to disease, if monitoring is adequate, and whether staff are well 
qualified, keep good records and are implementing a water safety plan. 

To grade the distribution system, pipe composition, age and condition of the system, 
records of supply pressure, leak detection, mains flushing and cleaning, inspection, maintenance, 
sanitary practice during maintenance, cross connection and backflow prevention, disinfectant 
residuals, customer complaints, reservoir construction and operation are assessed. Also taken 
into account are adequacy of monitoring, compliance with standards, and supervision and 
training of staff. 

Publication of grading details is useful for promoting incremental improvements in water 
supply management. It informs the public about how confident that they can be that their water 
supply is safe to drink, in a way that assists consumers and the media to quantify demands for 
improvement. Supply owners often use the grading as a performance measure in contracts with 
operators. The grading should be done by an independent agency, e.g. the Health Department, to 
ensure impartiality. 
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2.2.8 Monitoring and surveillance of drinking water supplies 

Dr Cunliffe gave a presentation on tile monitoring and surveillance of drinking water 
supplies. He categorized the types of monitoring under the headings: operational, verification, 
surveillance, auditing (water safety plans) and validation. He went tlirough each oftliese 
headings in detail, discussing with the participants any matters of concern that arose during the 
presentation. 

One of the topics, which were discussed in detail, was the level of confidence that the 
agencies had in the methods used for verification of the parameters heing examined. Once again, 
the importance of Water Safety Plans was highlighted. This mechanism, if in place and 
operating effectively, can increase the level of confidence that the supplier and the Health 
Ministry has in the results and the risks of future contamination. 

The meeting spent a considerable amount oftime debating all the issues around 
monitoring and surveillance. There were major differences in the types of monitoring and 
surveillance carried out in Member States due mainly to the level of importance and the 
allocation of resources. It was felt that the implementation of the Water Safety Plans perhaps 
adapted from the New Zealand model would be useful in this context. 

2.2.9 Social mobilization and advocacy for WHO Guidelines for Drinking Water Quality 

Dr S. Mercado, Regional Adviser in Health Promotion, gave a presentation on the 
strategies for incorporating social mobilization and advocacy into the implementation of the 
GDWQ. Often the concepts of good quality and safe water are lost in the technical aspects of the 
process. Dr Mercado higbligbted the need to involve all levels of civil society in the process and 
ensure that the user popUlation had at least some knowledge of the processes that went into it to 
ensure that their drinking water was safe. She encouraged the participants to be the catalysts for 
change. 

The development of national standards for drinking water, based on the WHO Guidelines 
for Drinking Water Quality is a not only a technical intervention of public health experts, but 
also a political intervention. It is political because it involves the government making a decision 
to invest human, material and natural resources, which would favour the social interests of a 
large number of people rather than the narrow interests of a small group of people. The 
government may make this decision unaided, or it may need the help of other stakeholders to 
make the decision. Either way, the process of arriving at a decision that will result in significant 
change requires a deliberate process that requires effective communication with various 
audiences. 

A communications plan should be an integral part of the development of national 
standards for safe drinking water; it should not be an afterthought. 

The introduction of the revision in the WHO Guidelines for Drinking Water Quality is a 
health promotion issue that should involve the following three health promotion actions: 

• health education - with a view to improve health literacy, awareness and behaviour 
change; 

• social mobilization - tapping active community groups and supportive sectors; and 
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• advocacy - to influence change in policy and practices of institutions. 

Perception of risk to quality of life is a more powerful motivator than any other risk. 
Understanding what constitutes "quality of life" will determine your success in identif~ing the 
right motivator. All change is met with resistance. If you introduce change and there IS no 
resistance, then something is wrong. 

3. CONCLUSIONS AND RECOMMENDA nONS 

3.1 Conclusions 

The following conclusions were derived from the discussions of the meeting: 

(I) There is a large variation in the way that Member States ensure the delivery of safe water 
to the population. 

(2) The 3ro Edition of the WHO Guidelines for Drinking Water Quality will be adopted by 
Member States that have their own national standards. 

(3) Many countries do not have their own national standards for DWQ and refer to the WHO 
Guidelines when needed. 

(4) Many countries consider the WHO Guidelines for Drinking Water Quality to be an 
enforceable standard. 

(5) A number of countries have guidelines at the national level and rely on the local 
governments or service providers to set local standards based on scientific research, local 
conditions and economic considerations. 

(6) Developing countries in the Region often have no other option but to use the WHO 
parameters in their standards. They do not have the technical capacity or the resources to adopt 
different values. 

(7) The use of household water treatment systems was considered to be a viable option in 
many small urban and rural areas in the Region. 

(8) The WHO Guidelines are currently used with little awareness and application of risk 
management principles. 

(9) The concept of Water Safety Plans is seen as a viable alternative in areas where 
monitoring is difficult and sometime not practical. 

(10) The use ofH,S system for local monitoring of water quality is seen as a good way to 
encourage communities to monitor their own drinking water. 

(11) WHO is considered as the lead agency with respect to water quality issues WHO is urged 
to maintain this responsibility and expand its efforts, especially in the areas where toxic 
chemicals have been encountered in drinking water. 
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3.2 Recommendations 

The following recommendations were extracted from the meeting: 

(I) Technical and scientific input should be provided to the updating of the drinking water 
quality guidelines both at country and regional levels. 

(2) The parameters set in the GDWQ should consider the needs of developing countries and 
reflect the constraints of setting drinking water quality parameters that have an economic impact 
on the country. The meeting suggested that perhaps each parameter had a DALY attached to it, 
and some parameters had a range of values. 

(3) The development ofa Pacific Drinking Water Quality Standard for Pacific island countries 
should be considered so that individual countries may adopt it if they wish. 

(4) The use of household chlorination may be adopted as a regional priority. This system 
should be introduced to developing countries. 

(5) V iIlage-based monitoring of water quality should be promoted tbrough "Health Promoting 
Schools" or other village-based health initiatives. Tool kits should be developed in conjunction 
with other health promotional activities that include the necessary equipment to conduct the 
simple HzS test. 

(6) Technical support should be provided to Member States in the preparation of National 
drinking water quality guidelines and standards. 

(7) The use of Water Safety Plans should be encouraged in the Region, and countries should ~ 
be supported with manuals, guidelines and training on the use and implementation ofthis tool. 

(8) Effort should be expanded in countries where toxic chemicals (e.g. arsenic) exist in 
drinking water supplies. Research should be continued and countries be supported to make full 
socio-economic evaluations of the situation and create the necessary policies and regulation to 
control the situation. 
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represented Australia at this meeting) 
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E-mail: yinggoh@hotrnail.com 
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E-mail: pisethsey@hotmail.com 
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HONG KONG, CHINA 
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Mr Kin Man Chan 
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Wan Chai, Hong Kong 
Tel.: (852) 2829 4727 
Fax: (852) 2824 0578 
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Department of Health 
PO Box 807, Waigani 
Papua New Guinea 
Tel.: (675) 3013753 
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2. CONSULTANTS 

3. 

Or David Cunliffe 
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Department of Human Services 
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Annex I 



Annex I 

Ministry of Health, Malaysia 

- 20-

Ir Kazal Sinha 
Deputy Director 
Engineering Services Division 
4th Floor, Wisma Sime Darby 
Jalan Raja Laut 
50590 Kuala Lumpur 
Tel.: 603-26949304 
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50590 Kuala Lumpur 

Tel.: 603-26949304 
Fax: 603-26949327 
E-mail: zaharon@hotmail.com 
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50590 Kuala Lumpur 
Tel.: 603-26949304 
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Fax: (632) 521-1036 
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WHO Representative's Office in the South Pacific 
Suva 
Fiji 
Tel.: (679) 3304 600 
Fax: (679) 3300 462 
E-mail: sharpd@fij.wpro.who.int 
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Environmental Engineer 
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Tel.: (675) 325-7827 
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PROGRAMME OF THE WORKSHOP 

Day I - Monday, 8 December 2003 

08:30 - 09:00 -

09:00 - 09:30 

09:30 - 09:45 -

09:45 - 10:30 -

10:30 -13:30 -

15:30-18:30 -

Registration 

Opening ceremony 

Introduction to the meeting objectives 

Administrative briefing and group photograph 

Country reports will be presented in the following order. 

Fiji 
New Zealand 
China 
Lao People's Democratic Republic 
Malaysia 
Solomon Islands 
Kiribati 
Mongolia 
Samoa 
Cambodia 
Tonga 
VietNam 
Republic of Korea 
Singapore 
Australia 
French Polynesia 
Philippines 
American Samoa 
Federated States of Micronesia 
Other countries as indicated 

Plenary session to finalise the country reports and to conclude 
with any questions from the floor. 

Day 2 Tuesday, 9 December 

08.30 - 09:30 - Summary of the country reports 

09.30 - 10:30 - Identifying coliforms in drinking water 

10.30 - 12:00 - Arsenic mitigation in drinking water in Cambodia 

ANNEX 2 

13.30 - 15:30 - Strategies and standards for water quality for drinking and recreation 
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Day 3 Wednesday, 10 December 

08.30 - 09:00 - Summary of the previous day's activities 

09.00 - 10:30 - Disinfection of drinking water 

10.30-13:30 Microbiological aspects of drinking water 

13.30 - 15:30 - Rolling revision of WHO Guidelines for DWQ 

15.30 - 17:00 Preparation of national drinking water quality standards 

Day 4 Thursday, 11 December 

08.30 - 09:00 -

09.00 - 09:30 -

09.30 - 10:30 -

10.30 - 11:00 -

11.00 - 12:00 -

13.30 - 15:00 -

Summary of previous day's activities 

Discussion on the preparation of country-based drinking water quality 
standards 

Monitoring and surveillance. 

Social mobilisation and advocacy for the WHO Guidelines for Drinking 
Water Quality 

Panel discussions and recommendations 

Closing ceremony 
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LIST OF DOCUMENTS 

TITLE DOCUMENT NUMBER 

1. Information Bulletin 1 

2. Information Bulletin 2 

3. Agenda 

4. Timetable 

5. Report - Final Task Force Meeting for the WPRIICP/HSEl4.3/00 I/CWS( I )/2003/2 
Finalization of the 3'd Edition of the Guidelines for 
Drinking-Water Quality, Geneva, Switzerland 
30 March - 4 April 2003 

6. WHO Guidelines for Drinking Water Quality WPRIICP/HSE/4.3/00IlCWS(l)12003/3 
Policies and Procedures for Preparing and 
Updating of the WHO Guidelines for Drinking 
Water Quality, Version at January 2002 

7. WHO Guidelines for Drinking Water Quality WPRIICP/HSEl4.3/001/CWS(l)/2003/4 
Policies and Procedures for Preparing and 
Updating of the WHO Guidelines for Drinking 
Water Quality 
(Draft for consideration at Final Task Force 
Meeting, April 2003) 

8. Developing realistic drinking-water quality WPRIICPIHSEl4.3/00IlCWS(I)/2003/5 
standards 
by Margaret Ince and Guy Howard, UK 

9. Draft - Proposed Cambodian National Drinking WPRlICPIHSE/4.3/00IlCWS(I )12003/6 
Water Quality Standards, Version 4 
as of 21 June 2003 

10. How to Prepare and Develop Puhlic Health Risk WPRlICP/HSE/4.3/00\/CWS(I)/200317 
Management Plans for Drinking-Water Supplies 
Published by the Ministry of Health, New Zealand 

11. Public Health Grading of Community Drinking- WPRlICP/HSEl4.3/00IlCWS(I)/2003/8 
Water Supplies 2003 
Explanatory Notes and Grading Forms 

12. Public Health Risk Management Plan Guide WPRlICPIHSEI4.3/00IlCWS(l)/2003/9 
Treatment Process 
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- Chlorination Disinfection, Version 1, RefP7.1 

13. Public Health Risk Management Plan Guide 
Treatment Process 
- Conventional CoagulationlFlocculationl 
Sedimentation, Version 1, Ref P5.1 

14. Public Health Risk Management Plan Guide 
Worked Example of a Public Health Risk 
Management Plan for Small Supply Using 
Rainwater, Version 1, Ref WI 

15. Public Health Risk Management Plan Guide 
Surface and Ground Water Sources, Version 1, 
RefSl.l 

16. Draft - WHO Guidelines for Drinking Water 
Quality (2003) 

17. Report of Drinking Water Quality Committee 
Meeting, Berlin 
5-9 June 2000 

18. Meeting on Effective Approacbes to Regulating 
Microbial Drinking-Water Quality 
Adelaide, Australia 
14-18 May 2001 

19. Heterotrophic Plate Count Measurement in 
Drinking Water Safety Management 

20. Water Quality - A prerequisite for healthy and 
sustainable development 
The Global Water Initiative, August 2002 

21. Equipping water testing laboratories 
by Neil Durham, UK 

22. Urban water surveillance in Uganda 
by Guy Howard and Paul Luyima 

23. Potable water for all: promotion of solar water 
disinfection 
by Martin Wegelin and Camille De Stoop 

24. The Right to Water 

25. Looking back: Looking ahead 

26. Emerging Issues in Water and Infectious Disease 

27. Speech by the Regional Director 

WPRlICPIHSE/4.3/001 /CWS(I )/2003/1 0 

WPRlICP/HSEl4.3/00 l/CWS(1 )/2003/11 

WPRlICPIHSEl4.3/001/CWS(1 )/2003/ 12 . 

WPRlICPIHSEl4.3/001 ICWS(I)/2003/1 3 

WPRlICPIHSEl4.3/001/CWS( I )/2003I1NF.1 

WPRlICPIHSE/4.3/001/CWS(I)/2003I1NF.2 

WPRlICPIHSE/4.3/00 1 ICWS(I)/2003/INF.3 

WPRlICPIHSEl4.3/00 IICWS(1 )/2003/INF.4 

WPRlICP/HSE/4.3/001/CWS(I)/2003I1NF.5 

WPRlICPIHSE/4.3/001/CWS(I)/2003I1NF.6 

WPRlICPIHSE/4.3/00 I /CWS(I )/2003I1NF. 7 

WPRlICP/HSEl4.3/001/CWS(1 )/2003I1NF.8 

WPRlICPIHSE/4.3/001/CWS(I)/200311NF.9 

WPRlICPIHSEl4.3/00 I ICWS( 1 )/200311NF.1 0 



28. Country reports 

Australia 

Cambodia 

China 

French Polynesia 

Hong Kong, China 

LaoPDR 

Malaysia 

Mongolia 

New Zealand 

Papua New Guinea 

Singapore 

Solomon Islands 
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Role of Monitoring and Surveillance 

Arsenic and Mitigation 

Current Status of Drinking Water and 
Sanitary Standard Development in China 

French Polynesia Report 

Collaborative work between Water Supplies 
Department of Health in Hong Kong 

Safe Drinking Water through Household 
Chlorination: Laboratory trials and its pilot 
application in Sekong, Lao PDR 

National Standard for Drinking Water in 
Malaysia 

Drinking water quality surveillance and 
control in Mongolia 

Drinking-Water Quality Management 

Water Quality Standards for PNG 

Water Supply in Singapore 

Review of Progress in Developing Drinking 
Water Quality, Surveillance and Safety 
Standards 
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OPENING ADDRESS BY DR S. OMI, REGIONAL DIRECTOR, WHO REGIONAL OFFICE 
FOR THE WESTERN PACIFIC AT THE OPENING OF THE MEETING ON THE 

INTRODUCTION OF THE 3RD EDITION OF WHO GUIDELINES FOR DRINKING WATER 
QUALITY, KUALA LUMPUR, MALAYSIA 

8-11 DECEMBER 2003 

On behalf of Dr Shigeru Omi, Regional Director of the World Health Organization 

Regional Office for the Western Pacific, I would like to welcome you all here this week for the 

introduction of the 3rd Edition of the WHO Guidelines for Drinking Water Quality. 

Water is the essence oflife. Without water, human beings cannot live more than a few 

days. It plays a vital role in nearly every function of the body, predicting the immune system and 

the body's natural defences, and helping remove waste matter. 

But to do this effectively, water must be accessible and safe. Contaminated water, 

whether used for drinking or for cooking food, harms people's health and can cause serious 

illnesses. One such illness, diarrhoea, kills over 2 million people every year, the majority of 

which are children in developing countries. Water is also essential for hygiene, growing food, 

keeping animals, rest, exercise and relaxation and is used for a variety of social and cultural 

reasons. 

Access to a regular supply of safe water is a basic human right. But as with other human 

rights, too many people miss out. Of the world's population of 6 billion people, at least J.J 

billion do not have available sources of clean drinking water, such as protected springs and wells. 

Poor water and sanitation also has an impact on education. When safe water and 

appropriate sanitation are provided in schools, increased attendance and a reduction in dropout 

rates result. 

Water is essential for farming and the manufacturing services. Making water more 

accessible to communities can improve families' incomes, for instance boosting crop production 

and the health of livestock. Water sources have been put under great pressure by population 
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increases in developed and developing countries, through pollution by agricultural, domestic and 

industrial waste, and by environmental change. 

In the millennium declaration of 2000 delivered at the close of the summit ofthe United 

Nations in New York, 150 heads of state and government pledged to reduce by half the 

proportion of people without sustainable access to safe drinking water. The Johannesburg 

Declaration adopted at the World Summit of Sustainable Development extended this goal to 

include sanitation as well. WHO is committed to working with the other agencies to ensure that 

the millennium development goals are met and that part of our strategy is to ensure safe water for 

all. 

Safe and adequate water is a basic human need which is not being met in many developing 

countries, including those in the Western Pacific Region. WHO, together with other partner 

agencies, have supported Member States and their efforts to improve access to safe water 

supplies and sanitation. A major focus of WHO activities in this field since 1958 has been the 

development of guidelines related to safe drinking water. 

A key part of the work has been the WHO Guidelines for Drinking Water Quality which 

was published in three volumes in 1984. These guidelines have been part of WHO's mandate 

since 1958. The second edition of the drinking water quality guidelines was published also in 

three volumes between 1993 and 1997. 

The revised third edition was finalized during a task force meeting held in WHO 

Headquarters in Geneva in April 2003. Updated draft guidelines have now been produced and 

are available to the participants at this meeting. 

The objective of this meeting is to introduce Member States to the new drinking water 

quality guidelines which are now in the final draft stage. WHO's policy on future guidelines 

changes will not include the production of a book or manual which contains the guidelines 

values. Modem technology and the use of global communication have enabled the Organization 
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to adopt a rolling revision approach to the publication of the guidelines. It is proposed that the 

task force teams constantly update and review these guidelines. Revised versions will be 

published on a routine basis on the World Health Organization's website. This will enable the 

rolling revision approach to be adopted and ensure that the Member States will have access to 

recent scientific information on current trends from global experts. 

The publication of hard copies is not without cost. Using this modern method of 

dissemination of information will considerably reduce the cost of publication while also allowing 

the most updated available information to be accessible at all times. 

We trust you will gain a lot of information here over the next few days. In return, we ask 

for your feedback so that we can ensure that WHO's future role benefits countries in a positive 

manner and that we are made aware of your requirements and can tailor our programmes to meet 

your countries' needs. 

I wish you well with your deliberations and hope you have an enjoyable stay in Malaysia. 
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SUMMARY OF COUNTRY REPORTS 

At the beginning of the meeting, the participating countries reported on their drinking 
water delivery status and water quality monitoring and surveillance systems. In most 
participating countries, water agencies that deliver water to urban areas are either the Ministry of 
Construction or Public Works Department. Semi-autonomous public utility boards/authorities, 
municipalities and local government agencies were reported as the water agencies that deliver to 
water to urban areas in some countries. Only one country is being provided with drinking water 
from two private water concessionaires in the capital urban cities. 

In rural areas of the participating countries, the water agencies that deliver drinking water 
to its population are diverse. In most of the countries, the agencies that provide water to their 
rural areas are either the Public Works Department, Ministry/Department of Health, Ministry of 
Agriculture/Water Resource/Geology and Mines, Local Governments, or by private companies. 

The agencies that regulate the water providers in terms of policy, legislation, water quality 
standards in most participating countries were either the Ministry/Department of Health, Industry 
and Mines, or Environment. Other countries reported that their national environment protection 
agencies are the regulators. Control of catchment/source water quality is usually the 
responsibility of environment and natural resources agencies. Water suppliers often have little 
control over source water quality. 

More than half of the 28 countries reporting have either existing drinking water quality 
standards or have a draft awaiting endorsement from their authorities. It was also reported that 
most countries based their standards on the WHO Drinking Water Quality Guidelines, modifying 
them according to their situation. The rest of the participating countries mainly use or follow the 
WHO Guidelines. 

Majority of the countries reported having analytical laboratories to support their drinking 
water quality monitoring and surveillance. Other countries have limited resources and use 
portable kits. Most countries have their drinking water Quality monitoring and surveillance 
systems in place in both urban and rural areas. Some smaller countries need to improve their 
surveillance in rural areas 

Details from each of the participating countries are presented in the table below. 



Countries 

American Samoa 

Australia 

Brunei Darussalam 

Cambodia 

China 

Cook Islands 

Fiji 

French Polynesia 
-- -

SUMMARY OF COUNTRY REPORTS 

MEETING ON THE INTRODUCTION OF THE 3RD EDITION OF WHO GUIDELINES 
FOR DRINKING WATER QUALITY 

Kuala Lumpur, Malaysia 
8-11 December 2003 

Analytical 
Water Agency Water Agency WithDWQ Using WHO Laboratory 

Delivery_ Regulator Standards Guidelines Available for 

Urban Rural Urban Rural YeslNo DWQ 
YeslNo 

ASPA (semi- American Samoa EPA Yes-US EPA and No Micro-Asepa/Chemica! 
autonomous govt. ASEPA off island 
agency 

Mainly govt & local Health Health No nat! standards. AUS guidelines use Yes 
govt agencies depts. depts .. AUS drinking water WHO guidelines as a 

(State) (State) guidelines base 

Dept of Water Dept of Water Services No Yes Yes 
Services 

PWSA Private co. Min oflndustry & Yes Yes Yes 
MORD Mine 

Min of Min of Ministry of Health Yes Yes Yes 
Construct Water 
ion Resource 

Min of Work Ministry of Health No Yes Yes 

Public PWD& Ministry of Health No Yes Yes 
Works Min of 
Dept Health 
(PWD) 

Municipalities Ministry of Health Yes Yes Yes 
- - - - - - - -

______ ~_L_~~ _______ _ 

Existing DWQ 
Monitoring 
Surveillance 

System - YeslNo 

Yes 

Monitoring by water 
authorities reported 
to health agencies 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

I 

I~ 
i~ 
>< 

'" 

w ... 



Water Agency Water Agency 
Countries Delivery Regulator 

Urban Rural Urban Rural 

Hong Kong, China Water Supplies Dept Water Supplies Dept of 
of the HKSAR govt the HKSAR govt 

Japan Local govt agencies Large: MHLW 
Others: local govt 

Kiribati Public PUB Ministry of Health 
Utilities MOH 
Board 
(PUB) 

Korea Local govt Min. of Environment 

Laos Min of MOH Ministry of Health 
Construct 
ion & 
Transport 

Malaysia Public Public State govt authority 
Water Works 
Dept Dept & 

MOH 

Marshall Islands MNSCI None RMIEPA 
KAJUR 

Mongolia Water supply & Min. of Environment 
sanitation agency 

New Zealand Munici- Private MOH MOH 
pality 

Northern Mariana Yes No DEQI N/A 
Islands Public 

health 

Palau Bureau of Public EQPB EQPB 
Works-Min of . 
Resources & Dev. 

WithDWQ 
Standards Using WHO 

Yes/No Guidelines 

No Yes, currently WH093 

Yes, rev. in 2003 Yes 

No Yes 

Yes Y es~ as one of the 
references 

Yes Yes 

Yes Yes 

Yes Yes 

Yes Yes 

Yes but not in Yes 
legislation 

YeslEPA & DEQ Similar 

Yes, EQPB modeled Yes-BPH, MOH 
after USA-EPA 

Analytical 
Laboratory 

Available for 
DWQ 

Yes/No 
Yes, LAB avail. For 
DWQ analysis 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes, coliform 

YES,EQPB 

Existing DWQ 
Monitoring 
Surveillance 

System - YeslNo 

Yes, comprehensive 
monitoring prog for 
DWQ 

Yes 

Yes 

Yes 

Yes, in urban areas. 
In rural areas, needs 
to be improved. 

Yes 

Yes 

Yes 

Yes 

Yes, DEQ & Public 
health 

Yes, EQPB, DEH 

"S'" 
~ 
I~ 

.... 
v. 



Water Agency Water Agency 
Countries Delivery Regulator 

Urban Rural Urban Rural 

Papua New Guinea Eda Provl DOH DOH 
Ranu Health 
Water- Works 
board Dept, 

LLG 

Philippines 2 private DPWH DENR, LGU, 
conces~ LWUA" DOH,DA NWRB 
sionaires NWRB 
& 
LWUA 

Samoa Samoa Water MOH MOH 
Authority 

Singapore Public Utilities Board Nail Environmental 
(PUB) Agency (NEAl 

Solomon Islands Solomon RWSS/ EHD Vision, MHMS 
Is. Water EHD, 
Authority MHMS 

Tokelau MOH MOH MOH& -
local 
council 

Vanuatu UNELCO Rural - -
Ltd. Water 

Supply 
Dept, 
Geology 
& Mines 

Viet Nam Water Min. of MOH MOH 
compa- Agricul-
nies ture& 
under Rural Dev 
Min of (Centre 
Cons- for Water 

I 

truction Supply & 
Sanitation 

WithDWQ 
Standards Using WHO 

YeslNo Guidelines 

Yes, being updated Yes 

Yes Yes 

No Yes 

No, being developed Yes 

Included in Pure Food Yes, Pure Food Act 
Act,2003 2003, includes WHO 

std. 

No Yes 

No Yes 

Yes, 2002 Yes 

Analytical 
Laboratory 

Available for 
DWQ 

YesINo 

Yes 

Yes 

No 

Yes 

Yes 

Portable kit 

Yes, but just started 

Yes 

Existing DWQ I 
Monitoring : 
Surveillance I 

System - Yes!No 

Urban - Yes 
Rural- No 

Yes 

Yes 

Yes 

Yes. need improved 
infrastructure 

No 

No 

Yes, needs to be 
improved 
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