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NOTE 

The views expressed in this report are those of the participants in the Workshop on Drinking 
Water Quality Surveillance and Safety and do not necessarily reflect the policies ofthe World 
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Organization for governments of Members States in the Region and for the participants in the 
Workshop on Drinking Water Quality Surveillance and Safety held in Kuala Lumpur, Malaysia 
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SUMMARY 

The Workshop on Drinking Water Quality Monitoring and Surveillance was conducted in 
Kuala Lumpur, Malaysia from 12 tol5 November 2001 by the World Health Organization 
Western Pacific Regional Office. 

The objectives of the workshop were to: 

(I) review progress made by countries and areas in developing safe water supplies 
consistent with the 1993 guidelines for drinking water quality (GDWQ); 

(2) assess the practicability of the 1993 GDWQ and the associated implementation 
mechanisms in protecting public health; 

(3) prepare a framework for developing national action plans for overcoming 
constraints to implementing the 1993 GDWQ; and 

(4) provide recommendations for: 

(a) the development of a practical protocol to guide countries in deciding what 
chemical contaminants and health and aesthetic parameters are to be monitored on 
a priority basis; 

(b) consideration in the ongoing review and updating of the 1993 GDWQ by 
meetings of global experts; and 

(c) the review and updating of the drinking water quality monographs on 
arsenic, fluorides, and nitrates. 

The workshop was attended by 24 participants from Brunei Darussalam, Cambodia, China, 
Hong Kong (China), Macao (China), Japan, Lao People's Democratic Republic, Malaysia, 
Mongolia, Philippines, Republic of Korea, Singapore, Viet Nam; two observers from Malaysia 
and Hong Kong; two WHO consultants; and three WHO staff members, serving as the secretariat. 

The proceedings consisted of presentations of country and area reports, case-study reports 
and working papers, summarizing the activities undertaken by the countries and areas and WHO 
to implement the GDWQ. Participants conducted two rounds of group discussions. The 
workshop arrived at the following conclusions and recommendations: 

I. Water resources are under increased risk of microbiological and some chemical 
contamination. 

2. There is inadequate commitment from most countries and areas to allocate internal 
and external resources for water quality monitoring. 

3. Most countries and areas in the Region continue to have difficulty in monitoring 
and maintaining safe water supply in remote water sources especially in the peri-urban and 
rural areas. 
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4. Field test kits are used in the Region to monitor selected parameters. However, 
standards for their use are not included in the current guidelines. 

5. There is a wide variation in the number and types of parameters being monitored in 
the RegIOn. There are common parameters that are monitored following the guidelines. 

6. Among the important chemical contaminants are: 

arsenic and fluoride from natural sources 
nitrates from agriculture 
disinfection-by-products due to use of chlorine 

7. Chlorination continues to be the most widely used disinfection method in the 
Region. However, there is some concern about disinfection-by-products. 

8. Fluoridation of drinking water is still practiced in four out of 13 countries and areas. 
However, its benefits to control dental caries need further evaluation. 

9. There is a need for more advocacy and public awareness on the importance of good 
water quality and its impact on health and quality of life. 

10. Five out of 13 countries and areas in the Region have drinking water standards 
while others are using the WHO guidelines. Some countries and areas have separate 
standards for urban and rural water supply systems. 

11. A majority of the countries and areas expressed having difficulty in obtaining 
technical and financial support for water quality monitoring. While in some countries and 
areas, there are adequate resources. 

12. Collaboration among water and health agencies needs improvement. 

13. There is limited dissemination of water quality data within the countries and areas. 

Recognizing the diversity of the countries and areas and as a result of the deliberations 
among the participants, the following recommendations were put forward: 

Water quality parameters and disinfection 

1. Guidelines related to drinking water quality should include methods to prioritize 
parameters for monitoring. 

2. In view of increasing concern due to disinfection-by-products, other methods of 
disinfection in addition to chlorination of drinking water should be explored. An 
indicator for disinfection-by-products should be identified. 

Monitoring and surveillance 

3. Disease surveillance should be linked to water quality monitoring in order to demonstrate 
the effectiveness of water quality control. 

4. Monitoring of water quality should be risk-based regardless of rural or urban setting. 
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5. The advantages and disadvantages of various standard methods of different analytical 
methods should be studied, documented and widely distributed. 

6. All countries and areas should ensure adequate protection of all water sources from 
contamination. 

Data management and information dissemination 

7. An inter-sectoral data management system should be developed to include water quality 
and public health data. 

8. Greater involvement of nongovernmental organizations and other stakeholders to 
advocate for more support in water quality management should be encouraged. 

9. Consumer confidence should be enhanced through greater dissemination of water quality 
monitoring results. 

10. Training and information on water quality monitoring, surveillance and control should be 
available to all who need it for public health purposes. 

II. Technical water quality and public health information should be simplified and 
disseminated to policy makers and consumers. 

12. The mass media should effectively be used to increase awareness on the importance of 
safe drinking water quality. 

Training and institutional strengthening 

13. Quality assurance and quality control programmes should be developed in each country 
and area. 

14. In collaboration with more advanced countries in the Region, external partner agencies 
should develop and provide training on laboratory quality assurance and quality control. 

15. Use of and training on field-test kits should be encouraged and such knowledge should be 
shared within the Region. 

16. Countries and areas should establish training programmes in collaboration with academic 
and other relevant institutions. 

17. Skills on social marketing and communicating for better results on water quality issues 
should be developed. 

18. Where it does not exist, each country and area should consider establishing a national 
committee consisting of water agencies, stakeholders, and other relevant agencies to 
address issues related to safe drinking water supply. 

19. Countries and areas should clearly define the roles and responsibilities of specific 
institutions relevant to water quality surveillance programmes. 

20. Development and maintenance of a regional collaboration network should be encouraged 
with support from external agencies to address the following: 

(a) Arsenic (Focal country - China) 

(b) Fluoride (Focal country - Mongolia) 

(c) Nitrates (Focal country - Japan/China) 
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(d) Field-test kits (Focal country - Malaysia) 

(e) Disinfection and disinfection-by-products (Focal country - Korea) 

(f) Quality assurance/quality control (Focal country - Singapore/Malaysia) 

(g) Legislation, standard setting, regulations, and implementing guidelines 
(Focal country -Philippines) 

(h) Human resources development/management (Focal country - Japan/Malaysia) 



1. INTRODUCTION 

1.1 Background information 

Safe and adequate water and sanitation is a fundamental human need. However, this need 
has not been fully met in many developing countries in the Western Pacific Region. WHO, 
together with other partner agencies, has supported countries and areas in improving access to 
clean water and adequate sanitation. Since 1958, WHO's focus has been primarily on providing 
norms and guidelines related to drinking water and sanitation. The first most comprehensive 
WHO guidelines for drinking water quality (GDWQ) was 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. 

From time to time these guidelines have been reviewed and updated as necessary. The 
second edition is currently under review and an updated/revised GDWQ (i.e. the Third Edition) 
is scheduled for publication in 2003. This is done to reflect the latest knowledge on the health 
impacts of mainly microbial and chemical elements in drinking water and to formulate best 
practices to reduce risk and achieve maximum health benefits. 

In order for countries and areas to participate more fully in the revision of the existing 
guidelines and formulation of the new GDWQ, a regional meeting for Asian countries was held 
in Kuala Lumpur, Malaysia from 12 to IS November 2001. The meeting reviewed the progress 
made by the countries and areas in developing safe water supplies consistent with current 
guidelines; assessed the 'practicability' of the current guidelines; prepared a framework for 
developing national action plans; and provided input/recommendations for the revision of the 
existing guidelines. 

1.2 Objectives 

The objectives of the meeting were to: 

(I) review progress made by countries and areas in developing safe water supplies 
consistent with the 1993 GDWQ; 

(2) assess the practicability of the 1993 GDWQ and the associated implementation 
mechanisms in protecting public health; 

(3) prepare a framework for developing national action plans for overcoming 
constraints to implementing the 1993 GDWQ; and 

(4) provide recommendations for: 

(a) the development ofa practical protocol to guide countries and areas in 
deciding what chemical contaminants and health and aesthetic parameters are to 
be monitored on a priority basis; 

(b) consideration in the ongoing review and updating of the 1993 GDWQ by 
meetings of global experts; and 
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(c) the review and updating of the drinking water quality monographs on 
arsenic, fluorides, and nitrates. 

1.3 Participants 

From 13 members countries and areas, a total of 24 participants who were technical 
government officials, water supply agencies, and academics, attended the workshop. The 
participants were from Brunei Darussalam, Cambodia, China, Hong Kong (China), Macao 
(China), Japan, Lao People's Democratic Republic, Malaysia, Mongolia, Philippines, 
Republic of Korea, Singapore, Viet Nam; two observers from Malaysia and Hong Kong; two 
WHO consultants; and three WHO staff members, serving as the secretariat. A list of 
participants, observers, consultants, and secretariat members is given in Annex 1. 

1.4 Organizations 

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 the implementation 
of the 1993 GDWQ, working papers and case-study reports by the consultants and WHO 
secretariat members. Copies of these papers can be obtained upon request from the WHO 
Regional Office for the Western Pacific. 

The officers of the workshop were selected as follows: 

Chairperson Datuk Ir. Dr Mukundan Sugunan Pillay, Malaysia 

Vice- Chairpersons Professor Qin Yuhui, China 

Dr Somphone Dethoudon, 
Lao People's Democratic Republic 

Rapporteurs Engineer Bonifacio Magtibay, Philippines 

Engineer Joselito Riego de Dios, Philippines 

1.5 Opening remarks 

On behalf of Dr Shigeru Omi, WHO Regional Director for the Western Pacific, 
Dr Ali Basaran, Regional Adviser on Environmental Health, delivered an opening speech. He 
emphasized the importance of the drinking water guidelines, which are on a rolling revision 
every ten years. He also challenged the group to come up with recommendations on how to 
improve the 2003 guidelines. Thanking the Malaysian Government for hosting the workshop, 
Dr Basaran concluded his opening remarks. The full text of the opening speech is in Annex 4. 
Datuk Ir. Dr Mukundan Sugunan Pillay, Director, Engineering Services Division, Ministry of 
Health Malaysia delivered the welcome address. He recognized the importance of providing 
country inputs to the GDWQ and learning how the guidelines are being implemented in each 
country and area. He welcomed all participants to Malaysia and hoped for their fruitful 
deliberation during the workshop. He also expressed his appreciation to WHO for selecting 
Kuala Lumpur as the venue of this important event. 
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2. PROCEEDINGS 

2.1 Country and area reports 

On the frrst day, the participants reported on the progress in developing and implementing 
drinking water quality guidelines in their respective countries and areas. The experiences were 
varied but most of them reported good success in promoting access to clean drinking water 
during the last decade. Half of the member countries and areas have their own national drinking 
water standards while half follow the WHO guidelines. 

Drinking water monitoring is regularly undertaken in all countries and areas with as low as 
15 parameters in Mongolia to about 30 to 96 parameters in other countries and areas. Turbidity 
is popularly used as indicator of water treatment efficiency. Monitoring cost is a big issue in all 
countries thus risk management approach was found useful by some countries and areas to 
prioritize key parameters to identify critical points and high risk areas. Malaysia is in the process 
of developing a drinking water quality index. Water quality surveillance in rural areas is a 
limitation for many countries including Cambodia, Laos People's Democratic Republic and 
Viet Nam. Likewise, there is no analysis of epidemiological data alongside drinking water 
quality data in many countries and areas in the Region. 

Arsenic was found to be an emerging drinking water quality issue in Cambodia, China, 
Japan, Lao People's Democratic Republic, Mongolia and Vietnam while fluoride was reported to 
be a problem in Cambodia, China and Mongolia. Nitrates were found to be important in many 
agricultural settings in all countries especially in China, aside from major threat from industrial 
pollution. Hong Kong, Japan, and Korea offer public access to water quality monitoring results 
through publications and the Internet. Japan is especially concerned with water supply protection 
and security from terrorist attacks while Hong Kong (China), Macao (China), and Singapore 
raised the importance of source protection including reservoirs, watershed and catchment areas. 
Seawater desalination systems will be used in some countries such as Brunei Darussalam and 
Singapore. The Philippines proposed that the bottled water industry should be regulated more 
and that portable testing kits should be included in the new WHO guidelines. 

Disinfection methods such as chlorination, ozonation, nanofiltration and UV irradiation 
are being used in the region although there was a general caution for disinfection-by-products 
(DBPs) such as trihalomethanes as a result of chlorination. Due to lack of freshwater, use of 
seawater and reclaimed water will increase as alternative sources of domestic water supply in the 
Region dwindle. Portable water quality kits were found useful in providing early warning of 
contamination and in screening of new water sources. Some countries and areas still practise 
mass fluoridation but are now judiciously evaluating its practicability. 

A water quality survey and needs assessment mission were carried out by two WHO 
consultants in six countries, namely Cambodia, China, Lao People's Democratic Republic, 
Mongolia, Philippines, and Viet Nam. These surveys were conducted to assess the physical, 
chemical and microbiological parameters being monitored by relevant institutions, technical 
capacity and human resources, as well as the equipment and infrastructure available in each 
country. Detailed reports are available from the WHO Regional Office for the Western Pacific. 
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2.2 Summary of working papers 

There were eight presentations made by WHO staff and resource persons. Mr S. Godfrey 
presented the results of his three-country needs assessment survey along with the formulation of 
a framework for a Plan of Action for Asian countries. Dr A. Basaran gave a historical account of 
the revision process of the WHO drinking water guidelines, emphasizing the Berlin and Australia 
meetings. He also gave a summary of principles of sampling, frequency of monitoring, criteria 
setting, quality assurance, among others. Mr S. Iddings presented the arsenic issues within the 
Mekong countries. He also presented Water for Health programme. Dr G. Peralta presented the 
WHO guidelines section by section, describing the significance of each parameter, the source 
and health effects. She also explained the formula used by WHO to derive the guideline values. 
Dr S. Ambu shared the experience of the Environmental Health Research Centre in capacity 
building and human resources management while Mr P. Heinsbroek introduced the community 
based management - participatory approach (PHAST) for improving sanitation in rural areas. 

2.3 Summary of group discussions 

2.3.1 First round of group work 

On the second day, the participants were divided into four groups to address regional 
concerns. Each of the groups had an assigned facilitator from WHO, while the members elected 
the group's chair and rapporteur. The following were the outputs of their deliberations: 

A. How do you prioritize chemical parameters to be monitored in surface and groundwater 
sources? 

It was the group's general recommendation that there should be a section in the new WHO 
guidelines on how to prioritize parameters to be monitored for surface water and groundwater. 
The participants identified the following priority criteria used in their own countries: 
(I) evidence based - occurrence of the problem, (2) health effect and consumer complaints, 
(3) capacity and available equipment to analyze the parameters, and (4) included in the WHO 
guidelines. Some of the countries and areas raised their current concerns, for example, Viet Nam 
- dioxins; Korea - new microbes, DBPs, pesticides, taste and odor; Japan - various coliforms; 
Macao (China) - salinity; Lao People's Democratic Republic - calcium and iron; Hong Kong 
(China) - new microbes and DBPs.B. What major limitations do individual countries face in 

covering appropriate biological/physical/chemical parameters? 

The participants articulated the sentiments of the Region by grouping the constraints into 
four categories: manpower, machines and methods, money, and management. The following 
provides some details. 

• Manpower (inadequate number of staff, no regular training/re-training, rapid turnover) 

• Machines and methods (lack of laboratory equipment, no field test kits, machines 
present but no maintenance, quality assurance/control of labs, poor access to facilities) 

• Money (no allocated budget, not enough budget, not enough operations money) 

• Management (no central committee, no programmes, no standard operating 
procedures, no data analysis, database, usage, and dissemination, not enough advocacy 
for safe drinking water) 
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C. What measures are being undertaken to protect water sources in your countries and 
areas and what recommendations do you have to WHO in what they could/should 
include in the revision of the GDWQ? 

Existing measures currently available in the Region are legislation and standards, 
protection zones, control of wastewater discharge, "polluter pays principle", solid waste 
management, coordination of concerned agencies, and land use zoning. The participants 
recommended for WHO and member countries and areas to; 

(a) define the extent of water source protection programme 

(b) consider alternative sources of water such as reclaimed water (for artificial recharge 
and water supply augmentation), ice water (snow), and sea water 

(c) use appropriate pipe materials for different climates 

(d) use proper methods of groundwater extraction to protect the source 

(e) promote inter-agency collaboration for water and wastewater quality surveillance 

D. What progress has been made in implementing the WHO GDWQ in each of your 
countries? 

The participants evaluated the status of their respective countries in relation to the WHO 
GDWQ. The WHO GDWQ is fully utilized in developing and planning their own standards. 
However, the hard copies are limited and it was suggested that future copies could be in 
CD-ROM format. Less than half of the countries and areas have their own standards while the 
rest follow the WHO guidelines. The emerging issues such as arsenic and DBPs have become 
driving forces to develop standards. There was a common problem of monitoring the water 
quality in rural areas. WHO should set up basic parameters to use especially where resources are 
scarce. 

2.3.2 Second round of group work 

The participants were required to provide recommendations to overcome the limitations 
identified above with a view to developing national action plans. These are listed below: 

A. Manpower 

• Nongovernmental organizations and private institutions should be accredited for training 
rural public health staff. 

• A central training centre should be established and/or training needs should be linked to 
existing university programmes. 

• On the job training should incorporate training of trainers. 

• The performance of those who are trained should be audited and monitored. 
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• There should be increased collaboration between agencies through the establishment of a 
central committee. This committee should be legally mandated as the recognized group for 
water quality. 

• Incentives should be offered to personnel that are trained so that they do not move onto 
another job. 

• Senior staff should be monitored on their success to pass on information to their younger 
assistance and counterparts. 

B. Machine/Methods 

• Advantages and disadvantages of various standard methods oflaboratory analysis should be 
included in the WHO guidelines. 

• In-country quality assurance and quality control programmes should be developed with 
assistance from WHO. 

• All countries and areas should be encouraged to establish a centre for accreditation of 
laboratories in each country and area. 

• Parameters should be prioritized according to geographical location. 

• Field test kits should be applicable to specific sites with a number of key parameters. 

• Standards should be cross-checked on a regular basis between laboratories and between 
samples analyzed with field kits and laboratories. This cross verification should be on 
specified period by national laboratories. Equipment specifications should be standardized. 

c. Money 

• In-country resources should be optimized to avoid duplication of efforts. 

• Other stakeholders such as nongovernmental organizations, communities, and private 
companies should be encouraged to participate in the water quality sector in order to reduce 
the government's financial burden. 

• Equitable management and division of funds should be established in both rural and urban 
areas. 

• Regional bilateral support should be encouraged between countries and areas. 

• A percentage of the construction costs of water supply systems could be reserved for 
operation and maintenance and water quality surveillance and monitoring. 

• Private companies should be encouraged to submit samples to government laboratories at a 
fee. 
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D. Management 

• Each country and area should establish an inter-agency central water quality committee. 

• In order to support those countries and areas without a surveillance programme, an 
international steering committee could be formed. This committee could exist as an e-mail 
based advisory group. 

• A water quality database should be created and maintained in each country and area. 

• Increased advocacy for safe water through events such as World Water Day should be 
encouraged. 

• Technical water quality and public health information should be simplified and presented to 
policy makers and consumers. 

• Local media (newspaper, radio) and the Internet are possible tools to improve dissemination 
of importance of water quality. 

3. CONCLUSIONS AND RECOMMENDATIONS 

3.1 Conclusions 

The workshop arrived at the following conclusions and recommendations: 

(1) Water resources are under increased risk of microbiological and some chemical 
contamination (both naturally occurring and man-made from agriculture and industry). 

(2) There is inadequate commitment from most countries and areas to allocate internal 
and external resources for water quality monitoring. 

(3) Most countries and areas in the Region continue to have difficulty in monitoring 
and maintaining safe water supply in remote water sources especially in the peri-urban and 
rural areas. 

(4) Field test kits are used in the Region to monitor selected parameters. However, 
standards for their use are not included in the current guidelines. 

(5) There is a wide variation in the number and types of parameters being monitored in 
the Region. There are common parameters that are monitored following the guidelines. 

(6) Among the important chemical contaminants are: 

arsenic and fluoride from natural sources 

nitrates from agriculture 

disinfection-by-products due to use of chlorine 
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(7) Chlorination continues to be the most widely used disinfection method in the 
Region. However, there is some concern about disinfection-by-products. 

(8) Fluoridation of drinking water is still practiced in four out of 13 countries and 
areas. However, its benefits to control dental caries need further evaluation. 

(9) There is a need for more advocacy and public awareness on the importance of good 
water quality and its impact on health and quality of life. 

(10) Five out of 13 countries and areas in the Region have drinking water standards 
while others are using the WHO guidelines. Some countries and areas have separate 
standards for urban and rural water supply systems. 

(11) A majority of the countries and areas expressed having difficulty in obtaining 
technical and financial support for water quality monitoring. While in some countries and 
areas, there are adequate resources. 

(12) Collaboration among water and health agencies needs improvement. 

(13) There is limited dissemination of water quality data within the countries and areas. 

3.2 Recommendations 

Recognizing the diversity of the countries and areas and as a result of the deliberations 
among the participants, the following recommendations were put forward: 

Water quality parameters and disinfection 

1. Guidelines related to drinking water quality should include methods to prioritize 
parameters for monitoring. 

2. In view of increasing concern due to disinfection-by-products, other methods of 
disinfection in addition to chlorination of drinking water should be explored. An 
indicator for disinfection-by-products should be identified. 

Monitoring and surveillance 

3. Disease surveillance should be linked to water quality monitoring in order to 
demonstrate the effectiveness of water quality control. 

4. Monitoring of water quality should be risk-based regardless of rural or urban setting. 

5. The advantages and disadvantages of various standard methods of different analytical 
methods should be studied, documented and widely distributed. 

6. All countries and areas should ensure adequate protection of all water sources from 
contamination. 

Data management and information dissemination 

7. An inter-sectoral data management system should be developed to include water quality 
and public health data. 

8. Greater involvement of no ngov em mental organizations and other stakeholders to 
advocate for more support in water quality management should be encouraged. 
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9. Consumer confidence should be enhanced through greater dissemination of water quality 
monitoring results. 

10. Training and information on water quality monitoring, surveillance and control should be 
available to all who need it for public health purposes. 

11. Technical water quality and public health information should be simplified and 
disseminated to policy makers and consumers. 

12. The mass media should effectively be used to increase awareness on the importance of 
safe drinking water quality. 

Training and institutional strengthening 

13. Quality assurance and quality control programmes should be developed in each country 
and area. 

14. In collaboration with more advanced countries in the Region, external partner agencies 
should develop and provide training on laboratory quality assurance and quality control. 

15. Use of and training on field-test kits should be encouraged and such knowledge should 
be shared within the Region. 

16. Countries and areas should establish training programmes in collaboration with academic 
and other relevant institutions. 

17. Skills on social marketing and communicating for better results on water quality issues 
should be developed. 

18. Where it does not exist, each country and area should consider establishing a national 
committee consisting of water agencies, stakeholders, and other relevant agencies to 
address issues related to safe drinking water supply. 

19. Countries and areas should clearly define the roles and responsibilities of specific 
institutions relevant to water quality surveillance programmes. 

20. Development and maintenance of a regional collaboration network should be encouraged 
with support from external agencies to address the following: 

(a) Arsenic (Focal country - China) 

(b) Fluoride (Focal country - Mongolia) 

(c) Nitrates (Focal country - Japan/China) 

(d) Field-test kits (Focal country - Malaysia) 

(e) Disinfection and disinfection-by-products (Focal country - Korea) 

(f) Quality assurance/quality control (Focal country - Singapore/Malaysia) 

(g) Legislation, standard setting, regulations, and implementing guidelines 
(Focal country - Philippines) 

(h) Human resources development/management (Focal country - JapanlMalaysia) 
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ANNEX 2 

PROGRAMME OF THE WORKSHOP 

Registration 

Opening Ceremonry 

Introduction to the workshop objectives and expectations 

Administrative briefing and group photograph 

Tea/Coffee break 

Presentation of country reports by participants from Brunei Darussalam 
Cambodia, China, Hong Kong, Japan, Lao PDR, Macao, Malaysia, 
Mongolia, the Philippines, Republic of Korea, Singapore and Viet Nam 

Lunch 

Country reports (continued) 

Tea/Coffee break 

Plenary discussion 

End of day's session 

Cocktails 

Summary of country reports including survey results for the six 
Mainland Asian Countries: Cambodia, China, Lao PDR, Mongolia 
the Philippines and Viet Nam 

Water for Health - Rolling revision of WHO's Guidelines for Drinking 
Water Quality 

Tea/Coffee break 

Presentation of WHO Guidelines for Drinking Water Quality 
(section-by-section) 

Plenary discussion 

Lunch 

Mekong Countries' Arsenic Issues and Opportunities 
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Review and updating GDWQ 
- Chemical protocol 
- Bacteriological issues 
- Protection and control 

Orientation on group discussion 

Tea/Coffee break 

Group Discussion 
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LIST OF DOCUMENTS DISTRIBUTED DURING 
THE WORKSHOP 

Title Author (5) 

Opening Speech Shigeru Omi 

WHO Guidelines for Drinking Water Quality Gene Peralta 

Water for Health: Rolling Revision of the WHO Drinking Steve Iddings 
Water Quality Guidelines 

Synthesis Report Findings and Recommendations Sam Godfrey and Guy Howard 

Needs Assessment of Drinking Water Quality Surveillance 

Monitoring and Assessment of Microbiological Quality Sam Godfrey 

Needs Assessment of Drinking Water Quality Surveillance and Sam Godfrey 
Control in China, Lao PDR, Mongolia, and Philippines 

Participatory Hygiene and Sanitation Transformation (PHAST) Paul Heinsbroek 

Overview: Field Testing of Chemical Protocol Workshops Philip Kingston 
Cambodia, Lao PDR, Viet Nam, Mongolia, Philippines 

Chemical Safety of Drinking Water: Identifying Priorities using Darryl Jackson 
Limited Information 

Guidelines for Drinking Water Quality Vol 1 WHO 
Recommendations 

Report of Drinking Water Quality Committee Meeting, Berlin, WHO 
5-9 June 2001 

Meeting on Effective Approaches to Regulating WHO 
Microbiological Drinking-Water Quality, Adelaide, Australia, 
14-18 May 2001 

Country Report Brunei Pengiran Dr Haji Khalifah bin 
Pg Hj Ismail 

Country Report Cambodia Dr Prak Piseth Raingsey, Mr 
Peng Navuth, and Dr Mao Saray 

Country Report People's Republic of China Zhang Yinfa and Qin Yuhui 

Country Report Hong Kong (China) Chi Keung Raymond Chan 

Country Report Macao (China) Tang Chi Ho 

Country Report Japan Jun Ishiwata and Mari Asami 

Country Report Lao PDR Soutsakhone Chanthapone and 
Somphone Dethoudom 

Country Report Malaysia Mukundan Sugunan Pillay and 
Keah Kwee-Chu 
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Country Report Republic of Korea Young-Gwan Cho and Yong-
Chan Seo 

Country Report Mongolia Ulziikhutag Bayar and Sanduijar 
Bumaa 

Country Report Philippines Bonifacio B. Magtibay and 
Joselito Riego de Dios 

Country Report Singapore Charlie Tan and Tiew King 
Nyau 

Country Report Viet Nam Le The Thu and Tran Quang 
Toan 
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RD'S OPENING ADDRESS AT THE 
WORKSHOP ON DRINKING WATER QUALITY 

SURVEILLANCE AND SAFETY 
KUALA LUMPUR, MALAYSIA, 12 TO 15 NOVEMBER 2001 

ANNEX 4 

HONOURABLE MINISTER OF HEALTH, CONSULTANTS, PARTICIPANTS, 
COLLEAGUES, LADIES AND GENTLEMEN, 

As you look around you, you will note that all the mainland Asia Member States in the 
Western Pacific Region are represented at this workshop. 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. 

The Guidelines related to drinking water quality (or GDWQ) provide a basis for 
development and management of national and international standards for drinking water quality. 
They are used worldwide, and also contain information on "good practices" which serves as a 
high quality resource that is used extensively by "practitioners". 

The GDWQ were first published in 1984. They have subsequently been reviewed and 
updated to reflect the latest knowledge on the health impact of microbial and chemical elements 
in drinking water. The updating process has also provided a mechanism for formulating best 
practices to reduce the adverse effects of these elements and to achieve maximum health benefits 

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

In addition to establishing actual guideline values, the new GDWQ will pay more attention 
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 
realities of problems in the field. 

Outputs from this Regional meeting will be considered at the "Global Meeting on the 
Revision of WHO Guidelines for Drinking Water Quality" in early 2002. 

In this workshop, you will have the following important tasks to carry out. You will have 
to: 

(1) review progress made in each of your countries; 
(2) assess the effectiveness of the 1993 GDWQ; 
(3) prepare a framework for developing national action plans; 
(4) provide recommendations for: 

(a) the development ofa practical protocol on chemical contaminants and health to be 
monitored; 

(b) consideration in the ongoing review and updating of the 1993 GDWQ by a meeting 
of global experts to be hosted by SEARO in November 2001; 
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(c) reviewing and updating the drinking water quality monographs on arsenic, 
fluorides, and nitrates. 

You are managers and technicians of national authorities responsible for setting drinking 
water quality standards. Many of you are also involved in implementation of drinking water 
quality monitoring and surveillance programmes. You therefore have a very important public 
health function and responsibility. I am sure you will do your utmost to come up with relevant, 
appropriate and practicable recommendations and action plans. 

I wish all of you a very productive four days. I will be looking forward to hearing your 
concerns and the solutions you will be proposing. 

I would also like to take this opportunity to thank the Government of Malaysia and our 
colleagues in the Ministry of Health for their kind support and the excellent arrangements they 
have made for the workshop. 

Thank you. 



Country Water Water Cost of 
Resources Supply Water 

Brunei 4 main 99% of Single rate 
Darussalam rivers population charged for 

served with each user 
piped category 
potable except for 
water. 4 domestic 
water use, from 
supply O.11 ¢/ml to 
systems $1.l0/ml 
operate 
nationwide. 

Cambodia 2 main 54.3% of 
rivers. population 
Abundant has access 
ground to safe 
water water 
available. supply 

services. 

China 61.4% of 
people 
from rural 
areas have 
access to 
safe 
drinlcing 
water 

SUMMARY OF COUNTRY REPORTS - Kuala Lumpur Meeting 

Institutions Sanitation, National Policies & Water Quality 
Involved in WWand Vision & Legislation Management 

Water Supply Solid Waste Strategies Infrastructure 
Mgt Practices 

Water Water Supply WHOGDWQ, 
Services Act 1968 EHS,PWD, 
Department Department of 

Laboratory 
Services 
7 laboratories 9 
technical 
personnel 

PPWSA, Water and Standards vary 
DPWS, Sanitation according to 
MIME, Guidelines testing 
DRWS, 1995,Policy laboratory. 
MRD, Framework for 
MOWRAM Rural Water 

Supply and 
Sanitation 
Sector 200 I. 
Water Law, Sanitary 
Prevention and Standards for 
Control of Drinking Water 
Water Quality, MOH, 
Pollution Law, EPA 
Regulation on 
Urban Water 
Supply 

Water Water Source 
Quality Protection & 

Parameters Control 
Monitored 
14 Proposed 

Effluent & 
Discharge 
Standards 

32 Proposed 
National 
Action Plan for 
Prevention of 
Pollution of 
Water Sources. 

96 Regulation on 
Pollution 
Prevention and 
Control of the 
Protected 
Source Water 
Area for 
Drinlcing 
Water Supply 

Water Quality 
and Health 

In 2000, zero 
mortality due 
to waterborne 
diseases 

Diarrhea, 
dysentery, 
typhoid fever, 
cholera, 
hepatitis, 
parasites, 
gastro-enteritis 
are common. 
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Hong Kong 20% from 99.9% of Charges Water 
catchments population vary Supplies 
8oolo from served with depending Department, 
East River fully treated on grade Advisory 
in China. water. and use, Committee on 
17 from no the Quality of 
reservoirs, charge to Water 
20 treatment HK$IO.931 Supplies, 
plants. m' DOH 

Japan 71 % surrace 96.3 % of Water Supply 
water, the total Division, 
26% ground population MHLW 
water, served with 
3% Others piped 

water. 
11,000 
water 
utilities. 

Macao 97% of raw 82% of Average Macao Water 
water urban cost of Supply Co. 
comes population US$0.6/m' Ltd., Private 
Zhuhai, and 13% of with a min. Bottling 
China. 3 islands charge of Companies 
treatment population US$4.5/mo. 
plants. have access for private 

to safe residences 
water. 3 
distribution 
networks. 

--- ------ -------

WHOGDWQ, 94 
Water Science Data 
Division of available at 
WSD,144 wwwlinfo. 
chemists, gov.hklwsd 
technicians and Iwq/indexe. 
support staff, 18 htm 
laboratories (2 
accredited by 
HOKLAS) 

Water Supply Drinking Water Standard 
Law, Water Quality items 46, 
Quality Standards, Monitoring 
Control Law, MHLW items 35, 
Water Works Desirable 
Law Items 13 

EEC Standards, 44 
Urban Council 
Laboratory, 
Macao Health 
Service, 
Laboratory and 
Research Center 

Cases for 
2000: 
Dysentery 313, 
Cholera 12, 
Typhoid 106, 
Paratyphoid 
13, Hepatitis A 
501 

Special Law Cryptosporidio 
for the sis outbreak in 
Conservation June 1996 
of Water 
Quality in 
Lakes, Source 
Water Law 

Limited data 
on water borne 
diseases. 
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Malaysia 120 river 98% of the Charges State Water Inadequate 
basins. 462 urban vary Supply sanitary 
water popUlation according to Department, facilities. 
treatment served by State Water State Public 29.5% of the 
plants. 98% piped Authorities. Works urban 
of drinking water. Department, population 
water from Rural areas State Water use septic 
surface supplied by Supply tanks, 59.5% 
water and sanitary Board, sewerage 
2% from well Federal system and 
ground (22.9%), Public Works 11% have no 
water gravity Department proper 

feed system facilities. 
(55.8%) Poor solid 
and wastes 
rainwater disposal. 
harvesting Disposal is 
(21.3%) through 

landfills, 
incineration 
and 
composting. 
Increased 
agricultural 
activities and 
industrial 
operations. 

Mongolia 70% 30.8 % use Water supply 
Surface piped Usage 
water and water, Department 
30% 24.8% use 
Ground trucked 
water water, 

36.7% use 
water from 
tanks and 
9.I%use 
untreated 
water 

8'" The National 
Malaysia Environmental Drinking Water 
Plan Quality Act Quality 
(2001- 1974, Local Surveillance 
2005) Government Program in 

Act 1976, place. Agencies 
Street involved: 
Drainage and MOH-UDWQS, 
Building Act SMHSD,DHO, 
1974, Town FPWD,SPWD, 
and Country DPWD,FDOC, 
Planning Act RDOC,FDOE, 
1976, andRDOE. 
Sewerage 323 PH 
Services Act personnel. 
1994, Land 12+ 
Conservation Laboratories 
Act 1960, 
Water Supply 
Enactment 
1955, Mining 
Enactment 
1929 

Mongolian 
National 
Standard for 
Drinking Water, 
State 
Inspectorate for 
Health 

.L-

30 Environmental 
Quality Act 
1974, 
Sewerage 
Services Act 
1993, Waters 
Act 1920 
(reviSed 1989), 
Land 
Conservation 
Act 1960. 

15 

In the past 10 
years, average 
incidence rate 
per 100,000: 
Cholera 4.28, 
Typhoid and 
Para-typhoid 
5.46, 
Dysentery 1.23 
and Hepatitis 
A 3.63. 

Fluorosis 
found in 641 
out of 1000 
people 
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Philippines 12 water 87% of Charges DOH Inadequate 
resources total vary DPWH sanitary 
regions households according to DILG facilities. 
(WRR). have access waterworks NWRB Only 92.3% 
343 river to safe operators. LWUA of urban and 
basins. 77% water. On the DENR 69.8% of 
of domestic Water average cost LLDA rural 
water from supplies per MWSS, population 
surface come from household is LGUs, have access to 
water and Level [- 5% of the NGOs, sanitary 
23% from Point Total Academe, toilets. 
ground Source Family Community- Sewerage 
water. (39%),11- Income. based system covers 

Communal organizations 11.5% of the 
Faucet population. 
systems The rest use 
(18%), 111- septic tanks or 
Waterwork none at all. 
s system Poor solid and 
(30%) and liquid wastes 
doubtful disposal. 
sources Increased 
(13%). agricultural 

activities and 
industrial 
operations. 

Singapore Limited 100% of the Average Public Entire area 
water population increase of Utilities sewered. 
resources. is served 1.12%/year, Board 87.5% ofth. 
Water is with piped from solid waste is 
imported potable 47.9¢/ml in incinerated 
from water 1990 to 53.7 12.5% is land 
Malaysia to ¢/m1 in filled. 
augment 2000 
need 
14 
reservoirs 6 
water 
treatment 
plants. 

DOH's Sanitation MM Drinking 
National Code [RR Water Quality 
Objectives 1999, Water Monitoring 
for Health Code of the Committee, 
1999 Philippines Local Drinking 

1976, Local Water Quality 
Water Utilities Committee. 
Act 1973, 3,000 Sanitary 
Accreditation Inspectors 
of Water nationwide. 
Analysis 119 accredited 
Laboratories water 
1979, Water laboratories. 
Usage and 
Classi fication 
1990, Emuent 
Standards 
1990, 
Philippine 
National 
Standards for 
Drinking 
Water 1994, 
Bottled 
Drinking 
Water 
Guideline 1993 
SDA,SDA WHOGDWQ, 
Regulations, PU8,HSA, 
EPCA,EPCA PAH, FCD 
Regulations, Several 
EPHA, Public laboratories 
Utilities accredited by 
Regulations SAC-SINGLAS 

56 Sanitation 
Code ofthe 
Philippines, 
DENR 
Emuent 
Standards 

118 

[n the past 10 
years, an ave. 
of 12 Cholera 
outbreaks a 
year and 98 
Typhoid 
outbreaks a 
year. Diarrhea 
is still the 
number one 
cause of illness 
in all age 
groups. [n 
2000 morbidity 
rate per 
100,000 is 
1134.5. 

[n 10 years, 
only 1 
waterborne 
outbreak. 122 
cases of 
gastroenteritis 
were reported. 
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South Low on 86.1 % has 70% of MOE,Korea 150 sewage 
Korea water access to production Water end treatment 

resources water cost Resources facilities with 
supply. Corporation, sewage 
Urban Environment service supply 
areas have Management rate of - 68%. 
fully Corporation, 
centralized Water Service 
supply Association, 
~stems. Academe 

Vietnam 66% 50·60% of The average Provincial 
Surface the urban cost of Water Supply 
water population water for Companies, 
source and has access domestic NGOsand 
34% ground to safe use is 4,000 Private 
water water. VND/m' or Companies 

27¢/mJ 

Environme Water Service 
ntal Vision Law, Water 
21, Quality 
Comprehe Preservation 
nsive Law 
Measures 
for Water 
Manageme 
nt 

Direction Law of 
No. 200 of People's Heath 
the Prime Protection 
Minister 1989, Law of 
1994 Environment 

Protection 
1993 

MOE 56 in 2001 
to 85 in 
2005 

Vietnam 1992 Several 
GDWQ parameters 
DOE· monitored 
Technology-
Science, MOH, 
Regional 
Scientific 
Institutes, 
PPMC 
60+ laboratories 

236 diarrhea 
and 
gastroenteritis 
cases per 
100,000 
population 
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