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1. INTRODUCTION 

Desalinated seawater or brackish water is an important and rapidly growing source of 
drinking-water. Advances in the technology and economics of desalination are rapidly making 
desalination one of the most desirable options for providing high quality safe drinking-water 
in regions all over the world, especially where fresh water supplies are inadequate to support 
the health and welfare needs of the population. Desalination can also provide an engine for 
enhanced economic growth and improved quality of life.  

To facilitate the introduction of desalination benefits on a wider scale, the World Health 
Organization has embarked on a process of developing WHO guidance on health and 
environmental aspects applicable to the production, distribution and quality of desalinated 
water. Well-reasoned guidance on water quality should facilitate the installation of new 
facilities or upgrading of existing facilities by providing universally accepted quality goals 
and practical considerations. WHO guidance will provide credible, scientifically defensible 
and appropriate recommendations in this area. The proposed WHO guidance on desalination 
for safe water supply would be concerned with water, health and environmental quality issues 
that may be unique to desalination projects, and it will supplement and be closely integrated 
with the main body of the WHO Guidelines on Drinking-Water Quality. 

The Steering Committee for the Preparation of the WHO Guidance Document on 
Desalination for Safe Water Supply met in Manama, Bahrain, on 10 12 May 2004 to initiate 
the process of developing the guidance document and to establish the plan of work and 
nominate and select the chairs and members of the five technical workgroups that would 
formulate the contents of the guidance document. 

Dr Houssain Abouzaid, Chairman of the Steering Committee, welcomed the Committee 
on behalf of Dr Hussein A. Gezairy, WHO Regional Director for the Eastern Mediterranean. 
He noted that the meeting was organized with the support of the United Nations Environment 
Programme, Regional Office for West Asia (UNEP/ROWA) and in close collaboration with 
the Regional Organization for the Protection of the Marine Environment (ROPME). 

The availability of adequate supplies of safe drinking-water, he pointed out, was 
historically the single most critical environmental factor or protection of public health for 
water transmitted disease. Scarcity of adequate water resources was a continually growing 
problem throughout the world and particularly in the Eastern Mediterranean Region of WHO. 

Half of the Region consumed more than 100% of their renewable water resources, and 
the available resources were threatened by many types of water quality degradation. 
Desalination of sea water and brackish water was the major source of supplemental water in 
the Region, but even these waters were being degraded due to oil production related 
contamination and improper waste disposal. 

To facilitate solutions to these water quantity and quality problems, he explained, WHO 
had embarked on development of the Guidance Document on Desalination for Safe Water 
Supply. The recommendation to embark on a WHO desalination guidance document had been 
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endorsed unanimously by the WHO Guidelines for Drinking-Water Quality Committee in 
Berlin, Germany in June 2000, as a result of an initiative from the WHO Regional Office for 
the Eastern Mediterranean (EMRO). A joint WHO/UNEP/ROPME consultation on planning 
the preparation of water quality guidelines for desalination was subsequently held in Manama, 
Bahrain, in May 2001. In its report, the consultation emphasized the need for the  broad 
participation of the relevant  interested organizations and individuals from around the world in 
the process of developing the guidance document, which would be managed by WHO. 

The guidance work was expected to have worldwide impact, due to the already 
extensive and rapidly growing use of desalination as a major method for alleviating water 
shortages. It should contribute to the improvement of the public health and quality of life and 
to economic growth. 

He concluded by thanking Dr Abdul Rahman Al Awadi, Executive Secretary, ROPME, 
Dr Kevin Price, United States Bureau of Reclamation and Dr Jamie Bartram, WHO/HQ for 
their support, although they could not be in attendance for the meeting. 

Dr Habib El Habr, Deputy Director, UNEP/ROWA, welcomed the group and expressed 
need for its guidance and also the strong support of his organization for the development  of 
the guidance document. He pointed out that cooperation between UNEP and WHO had been 
initiated a long time ago, and was continually developing. At regional level, the collaboration 
between WHO/EMRO and UNEP/ROWA had intensified markedly during the past few years. 

Dr Hassan Mohammadi, Acting Coordinator, ROPME, also welcomed the participants, 
noted that water was the major health and environment issue in the Region and underscored 
the need for WHO guidance. He went on to say that the quality of source and blending 
wastewater for desalination was of prime concern. Water should be free from oil, toxic algae, 
pesticides, chemicals and other contaminants. He urged the use of environmental impact 
assessment (EIA) as an important tool for proper siting of desalination plants to take account 
of the environmental characteristics and to avoid sensitive areas, sewage and effluent outfalls 
and major pollution hot spots.  

The Steering Committee members briefly described their technical backgrounds and 
their interests in the guidance development. It was noted that the group represented experts 
from essentially every world continent, and that desalination either already was, or soon 
would be, an important part of providing safe and adequate water supplies in each area. 

Dr Abouzaid described the dual role of WHO in matters of health and environment, 
which included both normative work (setting of guidelines) and technical cooperation with 
Member States. Among the numerous examples cited were: Air Quality Guidelines, Codex 
Alimentarius Standards for food and bottled water safety, reuse of wastewater, recreational 
water, ship sanitation and most particularly the Guidelines for Drinking-Water Quality, within 
which the guidance on the health and environmental aspects of desalination would be 
included. WHO guidance is protective of human health, adaptable to national and local 
conditions and builds on expert consensus based on best available science. 
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The 3rd edition of the Guidelines for Drinking-Water Quality is about to be released and 
work on the 4th edition has already begun. This edition is a very comprehensive treatise on 
virtually all aspects of safe drinking-water. It includes specific guideline values for numerous 
organic and inorganic chemicals and radionuclides, as well as for microbial contamination of 
drinking-water. It discusses analytical methods and treatment technologies. It includes brief 
discussions on water reuse and desalination foreshadowing the guidance on desalination, 
which is targeted for the 4th edition. It includes detailed methodologies for risk assessment of 
drinking-water and also a methodology for management of water supplies for quality, called 
water safety plans. 

The meeting agenda, programmes and list of participants are attached as Annexes 1, 2 
and 3, respectively.  

2. THE DEVELOPMENT PROCESS 

2.1 Background 

Current worldwide production of desalinated water from sea and brackish waters is 
already more than 34 million cubic metres (m3) per day and is growing rapidly. Countries of 
the Gulf Cooperation Council (GCC) account for about 60% of this production. Total 
production has doubled in the past few years. 

The development of a guidance document for desalination was proposed in a 
WHO/EMRO working paper on health and environment that was approved in Berlin in 2000 
by the Steering Committee for the WHO Guidelines on Drinking-Water Quality. The specifics 
of the development process were then laid out by a consultation on planning the preparation 
of water quality guidelines for desalination, held in Bahrain in May 2001.  

Desalination processes can be grouped into two predominant types: distillation and 
membrane based. Many factors can affect the quality of desalinated drinking-water. In the 
distillation type of desalination, problems include: raw water contamination by tar, oil and 
volatile organics, and management of scale. Membrane processes are affected by leakage and 
by chemical and biological fouling. The stabilization of the finished water to avoid corrosion 
and the need to maintain the quality of the water during distribution are key elements to be 
managed. 

The desalination guidance document will address those and other issues. The goal is to 
supplement the WHO Guidelines on Drinking-Water Quality with respect to the unique 
aspects of desalinated water and desalination processes. The guidance information on quality 
goals and environmental protection will be based on practical considerations. It is intended for 
both new and existing facilities, and aims at identifying a set of universal principles that will 
ultimately gain public, government and user industry acceptance. 

The development of the guidance document will follow the usual WHO process, which 
includes development by a worldwide cross-section of technical experts and operating 
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individuals, followed by internal and external review to assure quality, and ultimate adoption 
and release. 

2.2 Scope of the guidance document 

A number of questions need to be addressed in the guidance development process. 

• What are the appropriate guidelines for assuring the healthfulness of drinking-water 
produced by desalination of seawaters and brackish waters? 
 Should these reflect climate? 
 Should any other high end uses (e.g. renal dialysis) be considered? 

• What should be the qua lity guidelines for blending waters that are added post 
desalination for adjustment and stabilization? 

• What are appropriate guidelines for aesthe tic and stability factors, e.g. total dissolved 
solids, pH, taste/odour, turbidity, corrosion indices, hardness? 

• Should guidelines reflect potentially nutritionally desirable components of finished 
water (e.g. calcium, magnesium)? 

• What should be the role of guidelines in addressing the quality specifications and safety 
of chemicals and materials used in production and in contact with the water, e.g.  
coagulants, disinfectants, pipes and contact surfaces in desalination plants, distribution 
systems, etc? 

• Should the guidelines include recommendations for monitoring of plant performance 
and safety during distribution, e.g. key chemicals and microbiological parameters and 
monitoring frequencies? 

• Should the guidelines include consideration of environmental protection factors 
relating to siting, marine ecology, ground water protection, energy production, and air 
quality? 

2.3 Administrative structure of the guidance development process 

Budget and workplan 

An operating plan and budget for the development of the guidance were established 
based on the recommendations of the 2001 Bahrain consultation. The workplan for the first 
year of the development process draws upon the experiences from similar WHO Guidelines 
for Drinking-Water Quality development programmes, and other recent work in the 
Mediterranean region, and uses the following assumptions: Steering Committee and technical 
workgroup members serve as volunteer experts whose personal travel, lodging and per diem 
expenses will usually be reimbursed by WHO.  

Guidance document 

This will consist of the recommendations and guidance information generated by the 
Committees and Secretariat, plus the supporting technical documents generated by the 
technical workgroups. 
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Oversight Committee  

Membership will include WHO/EMRO, WHO/HQ, UNEP/ROWA, ROPME and the 
Technical Adviser. This committee has the responsibility of overseeing the management of the 
project to ensure that it is consistent with the stated goals and needs; to ensure that all 
international elements of sensitivity are met; to ensure that all interested agencies are kept 
aware of the progress of the project and are appropriately involved; to resolve any problems 
that develop within their scope purview; to communicate its progress; and generally to guide 
the project at its initiation and during the term of its undertaking.  

Members: 

WHO/EMRO: Dr Houssain Abouzaid, Coordinator 
WHO/HQ: Dr Jamie Bartram  
UNEP/ROWA: Dr Habib El Habr   
ROPME: Dr Abdul Rahman Al Awadi 
Technical Adviser: Dr Joseph Cotruvo 

Steering Committee 

Six members representing WHO and key stakeholders from international agencies and 
organizations, governments, academia with worldwide coverage: 

Mr Amer Al-Rabeh, Saudi Arabia  
Dr Anthony Fane, Australia 
Dr Gelia Frederick van Genderen, Cayman Islands 
Dr Totaro Goto, Japan  
Dr Jose Medina San Juan, Spain 
Dr Kevin Price, United States 

Secretariat: Dr Houssain Abouzaid, Chairman; Dr Jamie Bartram; Dr Joseph Cotruvo 

The Oversight Committee is also part of the Steering Committee. The Steering 
Committee is responsible for overseeing the operations and progress of the project and the 
Technical Committee, resolving problems that develop and reviewing and revis ing the draft 
and final reports. The Committee will nominate the Chair and members of the Technical 
Committee. 

Technical Committee 

The Committee will consist of the members of the 5 technical workgroups, comprising a 
balanced group of international expert scientists and engineers with particular expertise in the 
specialty technical areas that will be required in each workgroup. Each group will consist of 4 
to 8 internationally known experts including desalination engineers, chemists, toxicologists 
and public health experts, sanitary and marine microbiologists, regulators, environmental 
scientists and others, as appropriate. These workgroups will conduct the scientific analyses 
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and generate the technical documents that will provide the basis for the guidance. It may be 
possible to abbreviate the work of the environmental impact assessment group due to recent 
work in that respect completed for the Mediterranean region. 

A single workshop on nutrient minerals in drinking-water was conducted in November 
2003. A summary of the findings of the workshop is included as Section 5. The report of the 
workshop will contribute to the desalination guidance document, and has been submitted to 
the Water, Sanitation and Health Unit in WHO headquarters for use in the guidelines for 
drinking-water quality. 

Meetings (proposed schedule for year 1) 

Oversight Committee: 17 March 2004, by conference call 
Steering Committee: 10 12 May 2004, Manama, Bahrain  
First Technical Committee meeting (5 technical workgroups): late summer/autumn 2004 
(USA) 
Deliverable: First draft of technical assessments from technical workgroups: December 2004 

Peer review and publications 

The review process after completion of the final draft reports (estimated for 2006) will 
be in stages. Internal peer review is built into the process by the interactions among and 
between the participants and the Committees and the Secretariat, and the iterative process 
operative during the development of draft documents. When the draft guidance documents are 
accepted internally they might be provided to a small group of non-participant experts for 
their comments. After any significant issues are reconciled and they are edited for style, the 
draft will be posted by WHO on its website for an extended period of months to provide an 
opportunity for worldwide review and comment. When all comments have been reconciled 
the final document will be published as part of the WHO Guidelines on Drinking-Water 
Quality series and disseminated.   

Significant use of electronic media communications will be made at all stages to 
facilitate interactions between the committee members, transfer information and draft 
documents while limiting the need for face-to-face meetings. Some committee meetings may 
be conducted in concert with other international meetings for the convenience of the members 
and to reduce travel costs.  
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3. TECHNICAL COMMITTEE AND WORKGROUPS 

3.1 Roles of technical work groups  

Overview 

The draft guidance development plan distributes the 11 subjects from the topical outline 
among five technical workgroups to efficiently organize the technical work and to assemble 
the necessary technical expertise in each group based upon the scope of their work.  

I. Technology engineering and chemistry: large and small facilities 
II. Health toxicology of contaminants and nutritional aspects 
III. Microbiology sanitary and marine 
IV. Monitoring microbiological, analytical chemistry, surveillance, regulatory 
V. Environmental effects and impact assessments  

The technical workgroups will develop reports for each of the five topics in the plan, 
taking into account the outline developed for the guidance document by the 2001 Bahrain 
consultation. The Committee reviewed the areas recommended by the Bahrain consultation, 
listed below as bulleted items, and made further suggestions. The Committee also emphasized 
the importance of developing research needs in each section. 

I. Technology  Engineering, chemistry: large and small facilities (5 8 members) 

• Source water composition 
• Desalination plants/units, types, performance and technical considerations 
• Small facilities, vessels, and household units 
• Post treatment blending, disinfection and corrosion control 
• Storage and distribution 
• Disinfection by-products 
• Chemical additives for treatment and distribution 

The Committee recommended that the group also address the following areas. 

• What are the major technologies? 
• Short descriptions of the technology (thermal and membranes, including electrodialysis) 
• What are their capabilities and limitations?  
• What contaminants are added, produced, and removed? 
• What are the associated health and quality issues? 
• Source water composition (+ contaminants)/ performance/challenges 
• Flow sheets, source to product, thermal and RO, ED) 
• Large plants, small plants and vessels 
• Household treatment systems and their management 
• Pretreatment, cleaning 
• Disturbances (chronic versus short term exposure) 
• Emergency response plan (contingencies) 
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• Brine disposal 
• Source protection 
• Reaction of process performance to fluctuations in quality of raw water 

II. Health: Toxicology of contaminants and nutritional issues (4 5 members) 

These will be issues that when examined and developed will be linked to the Guidelines 
for Drinking-Water Quality; the contaminants identified will be referred to the related process 
for action: 

• Unique source contaminants, chemical additives, blending, disinfection by-products 
• Exposure assessment 
• Water consumption 
• Guideline values 
• Taste and odour and other water quality issues 

The Committee recommended that the group also address the following areas. 

• Nutrition and trace elements, calcium and magnesium (This topic was the subject of a 
specialized Expert workshop to update WHO recommendations in regard to 
consumption of low TDS water.)  

• Nutrient issues 
• Exposure assessment but not complete risk assessment  
• Brominated disinfection by-products for vapour systems 
• Chronic vs. short-term exposure, emergency response 

III. Microbiology: Sanitary and marine (5 members) 

This covers microbiological characteristics of source water that challenge the 
desalination processes and affect the quality of the finished water delivered to the consumer. It 
will be linked to the GDWQ process. 

• Sanitary microbiology issues 
• Marine microbiology 
• Distribution system biofilms and microbial management 
• Post treatment management 
• Blending waters quality 

IV. Monitoring: microbiological, analytical chemistry and regulatory (5 members) 

(Water quality control and surveillance) This also covers monitoring any kind of 
regulatory control including types, frequencies and locations. 

• Process management data 
• Source water and source protection 
• Blending waters 
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• Storage and distribution 
• Chemical and biological analytical methods  
• Monitoring strategies, surrogates, frequencies, locations 

The Committee recommended that the group also address the following areas. 

• Membrane integrity 
• Monitoring the process itself, material, additives 
• Role of quality management systems 
• Fluctuations of raw water quality (also in Group I) 

V. Impact assessments for new facilities (4 5 members) 

Impact assessments are essential to anticipating the consequences of numerous 
decisions relating to installing, modifying and operating desalination facilities. The intent is to 
lead decision makers to the best choices that will achieve the goal while minimizing any 
adverse consequences that could occur. This will build upon the recent EIA document Sea 
Water Desalination in the Mediterranean: Assessment and Guidelines (MAP Technical 
Report Series 138), published by UNEP/MAP (Athens) in 2003.  

• Siting 
• Energy and environmental issues 
• Coastal zone protection 
• Marine ecology 
• Air quality 
• Intake water quality 
• Groundwater protection 
• Waste management and disposal 
• Public perceptions and education 

The Committee recommended that the group also address the following areas. 

• Applications of EIA in all aspects of desalination 
• It also applies to new as well as to existing plants 
• Mixing zones 
• Benefits 
• Source protection 

3.2 Membership of the technical workgroups  

Overview 

The Steering Committee reviewed a long list of candidate members for each of the five 
technical committees. They discussed qualifications, areas of experience and likely 
availabilities, and added and deleted names to arrive at a shorter list of candidates and backup 
to be considered for the Chair and member positions. The screened lists were further reduced 
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and prospective chains were ranked by preference. The secretariat was directed to use these as 
the bases for inviting the participants for each technical group. 

The process would begin by contacting the first proposed Chair in each group. Upon 
acceptance, the membership of the group would be discussed with the Chair. Selection factors 
should include expertise versus technical needs and should consider geographic and gender 
balances. New recommendations from the Chairs should be confirmed with the Steering 
Committee. It was agreed that Group I might need to be expanded up to 8 members due to the 
scope of its task. It might be possible to reduce the number in Group V. It was also suggested 
that the Steering Committee and Group V should search for existing examples of 
environmental impact assessments as case studies. NSF International (Greiner) has agreed to 
prepare a comprehensive resource document for Group I that will identify the chemical 
additives and contact surfaces used in desalination processes, and to describe quality 
specifications suitable in each. Mr Al-Rabeh, SWCC, was asked to provide a report 
describing the scope of desalination practised in the GCC area, as well as information on the 
composition of source waters relative to treated waters. Special attention will be paid to 
brominated organics and bromate as well as precursors in chlorinated water. 

Candidates 

Group I: Technology/engineering/chemistry: large and small facilities (5 8) 

Potential Chairs 
David Furukawa, United States (RO) 
Adil Bushnak, Saudi Arabia (RO) 
James Birkett, United States (Thermal, RO) 
Lisa Henthorne, United States (Membranes) 
Jan Schippers, Netherlands (Membranes) 

Potential members 
Neil Palmer, Australia (RO) 
Sung-Mo Koo, Korea (Thermal) 
Emilio Giazza, Italy (Thermal) 
Frank Leitz, United States (Thermal) 
Pete Greiner, United States (Additives) 
Ted Darton, United Kingdom (Additives) 
Bob Riley, United States (Membranes) 
Tom Van Zanten, Cayman Islands (Small RO) 
Manuel Farinas, Spain (RO) 
Mahmoud Abdel-Jawad, Kuwait (Membranes) 
Miguel Angel Sanz, Spain (Membranes) 
Jaime Lora, Spain (Membranes) 
Yoshinobu Kinjo, Japan (RO) 
Dr Shamseddine, United Arab Emirates (Thermal, Chemistry) 
Fatimah M. Al Awadi, Kuwait (Chemistry) 
Corrado Sommariva, United Kingdom (Thermal) 
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Klaus Gentner, Germany (Thermal) 
Juan Maria Sanchez, Spain (RO, Disposal) 
Francisco Bernaola, Spain (RO, Chemistry)  
Gerard Pierra, Cayman Islands (Small RO) 
Dr Kunikane, Japan (Civil engineering) 
Masaru Kurihara, Japan (Membranes) 

Potential reviewers 
Bill Andrews, Bermuda (RO) 
Mohamed Al-Sofi, Saudi Arabia (Thermal) 
WHO staff concerned (at headquarters and regional offices) 

Group II: Health: toxicology/nutrition (4 5) 

Potential Chairs 
Mahmood Abdulraheem, Kuwait (Toxicology) 
Choon Nam Ong, Malaysia (Toxicology/nutrition) 
John Fawell, United Kingdom (Toxicology) 

Potential members 
Yasumoto Magara, Japan (Engineering/public health) 
Michelle Giddings, Canada (Toxicology) 
Richard Bull, United States (DBP, Toxicology) 
Rolaf van Leewen, Netherlands (Toxicology/public health) 
Khairya Moussa, Bahrain (Nutrition) 
Lori Bestervelt, United States (Additives/toxicology) 
Edward Ohanian, United States (Toxicology) 
Guido Perin, Italy (Aquatic toxicology) 

Potential reviewer 
Gunther Craun, United States (Epidemiology) 
WHO staff concerned (at headquarters and regional offices)     

Group III: Microbiology marine and sanitary (5) 

Potential Chairs 
Jean-Claude Block, France (Microbiology/biofilm) 
Pierre Payment, Canada (Public health, Microbiology) 
Harvey Winters, United States (Microbiology/biofilm, Membranes) 

Potential members 
Joan Rose or Debra Huffman, United States (Marine and sanitary microbiology) 
Alfred Dufour, United States (Aquatic microbiology) 
Henrik Enevoldsen, Denmark (Marine biology) 
Ann Camper, United States (Biofilms) 
Joe Jacangelo, United States (Public health/microbiology, Membranes) 
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Nick Ashbolt, Australia (Microbiology/biofilms) 
Suresh Kumar, Malaysia (Sanitary microbiology) 
Fujimori, United States (Marine microbiology) 
Willie Grabow, South Africa (Virology) 

Potential reviewer 
Jennifer Clancy, United States (Microbiology) 
WHO staff concerned (at headquarters and regional offices) 

Group IV: Monitoring microbiology/chemistry/surveillance/regulatory (5) 

Potential Chairs 
David Cunliffe, Australia (Regulatory/microbiology) 
David Kay, United Kingdom (Microbiology, Surveillance) 
Michael Wehner, United States (Water quality) 

Potential members 
Stig Regli, United States (Sanitary engineering) 
Owen Hydes, United Kingdom (Regulatory/microbiology, compliance) 
Richard Sakaji, United States (Public health/engineering) 
Marie Bourbigot, France, (Water quality/treatment)  
Samira El Houly, Kuwait (Water quality monitoring) 
Abdelaziz Al Suwailem, Saudi Arabia (Chemistry) 
Ali Mesdaghinia, Islamic Republic of Iran (Public health/monitoring) 

Potential reviewers 
Barry Lloyd, United Kingdom (Microbiology)  
Michael Shock, United States (Corrosion) 
WHO staff concerned (at headquarters and regional offices) 

Group V: Environmental effects and impact assessments (5) 

Potential Chair 
Sabine Latteman, Germany (Marine sciences) 

Potential members 
Hosny Mancy, United States/Egypt (Environmental health) 
Fouad El Shibini, Egypt 
Jose Luis Perez Talavera, Spain (Brine disposal)  
Loizos Loizides, Cyprus (Marine ecology) 
Mike Mickley, United States (Concentrates) 
Hendrik van Genderen, Cayman Islands (Water resources engineering, Regulatory) 
Mahmoud Abdel-Jawad, Kuwait (Technology) 
Abdulrahman Ali Al-Naama, Qatar (Water quality control engineering) 
Greg Leslie, Australia (Membrane plant design, Public perception) 
Brent Haddad, United States (Public perception) 
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John Routtan, United States (Public perception) 

Potential reviewers 
WHO staff concerned (at headquarters and regional offices) 
UNEP staff concerned 

3.3 Schedule and administration 

The Committee reviewed possible dates for the first 3-day meeting of the Technical 
Committee in 2004 and agreed upon tentative dates in the following order: 

• Week of 24 October 2004; 
• Week of 8 November 2004; or 
• Week of 13 September 2004. 

The final dates are subject to availability of the Technical Committee members and 
venues and of the National Water Research Institute administrative support. Completion of the 
project is expected to require a total of 3 years. A tentative meeting and delivery schedule was 
set. 

• September 2004: First Technical Committee meeting 
• End of December 2004: First Draft Report 
• Mid 2005: Second meeting of the Technical Committee 
• December 2005: Delivery of draft final report 
• Early 2006: Second Steering Committee meeting 
• Internal and external review 
• Mid 2006: Final report approval and delivery to WHO for publication 

Depending upon the available funds, it may be possible for the Steering Committee to 
meet with the Technical Committee Chairs to provide them with additional guidance. It may 
also be desirable to organize a pre-meeting of Group I if funding is available. 

Several locations in the United States were considered for the First Technical 
Committee Meeting. Southern California was selected as first choice, followed by 
Washington DC and Denver. 

The Secretariat encourages the Steering Committee to provide information and support 
throughout the project. The Secretariat will provide regular reports to the Steering Committee 
on progress and seek its advice and assistance as appropriate. The Steering Committee will 
provide the Oversight and Technical Committees with advice, assistance and appropriate 
contacts as necessary.  

The current first year funding has been received from EMRO with an additional 
US$ 25 000 from the U.S. Bureau of Reclamation. In addition, the full cost of the workshop 
on nutrient minerals in drinking-water was funded by external sponsors (International Life 
Sciences Research Institute, United States Environmental Protection Agency Office of 
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Science and Technology, Awwa Research Foundation, University of Nebraska Nutrition 
Institute, and Health Canada). About US$ 300 000 is needed to fund the remaining two years 
of the project. The Committee recommended several approaches to obtaining additional 
sponsors. One suggestion was that it would be helpful if industry-affiliated members of the 
Technical Committee could pay their own expenses. A possible role for the IDA Research 
Foundation is being explored. Another source that could be approached is the European 
Union, in the context of its collaboration with the Gulf Cooperation Council. Dr Fane 
suggested that private foundations such as Rockefeller, Ford, Kellogg, Dart and OPEC might 
be interested in funding parts of the project. International and regional development banks and 
the World Bank will be approached as well as individual country funding organizations. The 
Steering Committee members were asked to provide information on specific personal contacts 
in any of these organizations to assist the Secretariat as it pursues the possibilities. 

4. TOPICAL OUTLINE FOR THE GUIDANCE DOCUMENT 

The Bahrain consultation in 2001 identified 11 topic sections as its outline for the 
guidance document, based upon the questions that were identified. A cross reference to the 
technical workgroups is provided in parentheses. 

1. Background: coverage and perspectives; cross-cutting issues 
2. Health aspects (I, II, III, IV) 
3. Source water (I, III, IV, V) 
4. Desalination plants/units (I) 
5. Post treatment blending (I, III, IV) 
6. Storage and distribution (I, III, IV) 
7. Waste management (I, V) 
8. Impact assessments for new facilities (V) 
9. Water quality control and surveillance (IV) 
10. Small facilities and vessels, and household units as an additional unique application (I) 
11. Public perception and acceptability (II, V) 

5. SUMMARY REPORT OF THE WORKSHOP ON NUTRIENT MINERALS IN 
DRINKING-WATER 

One contribution to the project has been virtually completed. Dr Cotruvo reported on 
the WHO workshop on nutrient minerals in drinking-water, held in Rome in November 2003. 
In the workshop, an expert group was charged with examining the role of drinking-water as a 
contribution to total nutrition. This task was undertaken because desalinated drinking-water 
has a different mineral content than most natural water. The group addressed drinking-water 
daily volume intake requirements, beneficial substances, dietary contribution, drinking-water 
content and health, reconstitutions of mineral content and fluoride content. Volumetric intake 
requirements on average ranged from about 2 to 4.5 litres (L) per day based upon age, sex, 
climate and physical activity. 
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From a health perspective, the most important ions found in some waters include the 
following. 

Anions: chloride, phosphate, molybdate, fluoride 
Cations: calcium, magnesium, sodium, potassium, iron (ferrous), copper, zinc, manganese 
Non metals: iodine and selenium 
Probably useful: boron, chromium, nickel, silicon, vanadium 

General magnitudes of occurrence levels of key substances in drinking-water were 
estimated as follows. 

Moderate to high: calcium, magnesium, copper, zinc, iron, selenium, sodium, chloride, 
fluoride  
Low: phosphorus, potassium, molybdenum, iodine, boron, chromium 

These were reduced to: 

Calcium: important in bone and cardiovascular health 
Magnesium: important in bone and cardiovascular health 
Fluoride: effective in preventing dental caries 
Potassium: an important extracellular electrolyte; lost under conditions of excess sweat 
Copper: important in antioxidant function, iron utilization and cardiovascular health 
Selenium: important in general antioxidant function and apparently effective in reducing 
cancer risk. 

In general, drinking-water is not relied upon as a significant contributor to daily 
nutrition needs, but there are exceptions. The expert group focused on calcium and 
magnesium hardness and the relationship to cardiovascular disease risk. More than 80 
observational epidemiological studies in this regard have been reported since 1957. Most, but 
not all, reported an inverse (beneficial) relationship between levels of magnesium and calcium 
hardness and incidence rates of ischemic cardiovascular disease in populations. The group 
agreed that the weight of evidence was sufficient to conclude that the presence of magnesium 
and probably calcium in drinking-water was beneficial and that this should be considered in 
the methods used to stabilize water after desalination (i.e. by use of limestone). It was 
suggested that incremental amounts of calcium (20 to 30 mg/L) and magnesium (10 mg/L) 
from water consumption would be beneficial. 

Small amounts of fluoride in drinking-water were determined to be beneficial in many 
populations depending upon the current dental carries statistics, dental care levels and sugar 
intake. The draft report of the workshop has been submitted to WHO for internal review and 
is about to be released for external review.  
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Annex 1 

PROGRAMME 

Monday, 10 May 2004 

08:30  09:00 Registration 

09:00  09:15 Opening session  
Dr Houssain Abouzaid, Steering Committee Chairman, WHO/EMRO 
Dr Habib El Habr, Deputy Director, UNEP/ROWA 
Dr Hassan Mohammadi, representing Dr Abdul Rahman Al Awadi, ROPME 

09:15  09:30 Presentation of participants  

09:30  09:45 Purpose of the meeting 

09:45  11:00 Background on initiation of the WHO Guidance on Desalination for Safe Water 
Supply 
Development Plan for Desalination Guidance Development 
Dr Houssain Abouzaid, Chairman of the Steering Committee, WHO/EMRO  
Dr Joseph Cotruvo, Technical Adviser of the Steering Committee, 
WHO/EMRO 

11:00  11:30 Group discussion 

11:30  14:00 Structure and content of the guidance process 
Dr Joseph Cotruvo, Technical Adviser of the Steering Committee, 
WHO/EMRO 

14:00  14:30 Scope of the guidance process 
Dr Houssain Abouzaid, Chairman of the Steering Committee, WHO/EMRO  
Dr Joseph Cotruvo, Technical Adviser of the Steering Committee, 

WHO/EMRO 

14:30  15:45 Report: Nutrient minerals in drinking-water and potential health consequences 
of long-term consumption of demineralized and remineralized and altered 
mineral content water 
Dr Joseph Cotruvo, Technical Adviser of the Steering Committee, 
WHO/EMRO 

15:45  17:00 Review of topics and Technical Committee subjects 
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17:00 Close 

 

Tuesday, 11 May 2004 

08:30  13:30 Discussion of nominations of Technical Committee: chairs and members  

13:30  14:00 Schedule for the remainder of the guidance process 
Dr Houssain Abouzaid, Chairman of the Steering Committee, WHO/EMRO  
Dr Joseph Cotruvo, Technical Adviser of the Steering Committee, 
WHO/EMRO 

14:00  15:30 Location and date of the 1st Technical Committee meeting 

15:30  17:00 Methods to finance completion of the project 
Dr Joseph Cotruvo, Technical Adviser of the Steering Committee, 
WHO/EMRO 

17:00 Close 

Wednesday, 12 May 2004 

08:30  10:45  Discussion of nominations to Technical Committee 

10:45  12:00  Review of draft meeting report 
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Annex 2 

LIST OF PARTICIPANTS 

Members of the Steering Committee 

Dr Amer Al-Rabeh  
Saline Water Conversion Corporation  
Al-Khobar 
SAUDI ARABIA 
Email:  alrabeh@yahoo.com 
 
Dr Joseph Cotruvo  
Technical Adviser of the Steering Committee  
Joseph Cotruvo & Associates  
Washington, DC 
UNITED STATES OF AMERICA 
Email: joseph.cotruvo@verizon.net 
 
Dr Anthony Fane                                                     
Co Director UNESCO Centre for Membranes 
School of Chemical Engineering and Industrial Chemistry 
University of New South Wales 
Sydney 
AUSTRALIA 
Email: a.fane@unsw.edu.au 
 
Dr Totaro Goto                                                                
Managing Director, Water Reuse Promotion Center         
Tokyo 
JAPAN 
Email: goto.wrpc@md.neweb.ne.jp; gotototaro@nifty.com 
 
Dr Kevin Price 
United States Bureau of Reclamation 
Denver 
UNITED STATES OF AMERICA 
Email: kprice@do.usbr.gov 
 
Dr Jose Medina San Juan                                               
Delegacion Area de Fomento                                    
Las Palmas de Gran Canaria 
SPAIN 
Email: jamedina@cedex.es; jamedsan@yahoo.es 
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Dr Gelia Frederick van Genderen 
Director, Water Authority, Cayman 
George Town, Grand Cayman 
BRITISH WEST INDIES 
Email: fredgend@candw.ky; wwelcome-connor@candw.ky 
 

UNEP Secretariat 
Dr Habib El Habr 
Deputy Director 
United Nations Environment Programme  
Regional Office for West Asia (UNEP/ROWA) 
Manama  
BAHRAIN  
e-mail: Elhabr@unep.org.bh; uneprowa@unep.org.bh 
 

ROPME Secretariat 
Dr Hassan Mohammadi 
Acting Coordinator 
Representing Dr Abdul Rahman Al Awadi 
Executive Secretary  
Regional Organization for the Protection of the Marine Environment (ROPME) 
Kuwait  
KUWAIT 
e-mail: ropme@qualitynet.net 
 

WHO Secretariat 
 

Dr Houssain Abouzaid, Chairman of the Steering Committee 
Coordinator, Healthy Environment 
World Health Organization 
Eastern Mediterranean Regional Office 
Cairo 
e-mail: seh@emro.who.int 
 
Ms Meriana Zaki 
Secretary 
Supportive Environment for Health 
World Health Organization 
Eastern Mediterranean Regional Office 
Cairo 
e-mail: seh@emro.who.int 


