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Willie O.K. Grabow, University of Pretoria, South Africa
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3.2. Discussion
4. Control of Water-Related Diseases
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4.2. Goals of water treatment and disinfection
4.3. Disinfectants and disinfection byproducts
5.  Water Treatment Processes
5.1. General principles
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5.2.2. Desalination of seawater
5.3. Low cost prevention strategies
5.3.1.  Waterborne transmission
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6.3. Constraints to improving water and sanitation services
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8. Future Priorities

Classification of Water-Related Disease 65
Rozalind Stanwell-Smith, Royal Institute of Public Health, UK(formerly Consultant Epidermologist,
Water Related Disease Surveillance, Communicable Disease Surveillance Centre, Public Health
Laboratory Service, England, UK)
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2. Definitions and systems for classifying water related disecase

2.1. Essential Components for the Classification

2.2. Definition of Water-related Disease

2.3. Categories of Water-related Disease

2.4. Type of water exposure

2.5. Cause and evidence: important issues in classifying water-related disease
2.6. Burden of Proof in the Case of Water-related Disease

Water-related infection

Non-infectious disease related to water

Water associated disease
Implications for water related surveillance

A

Burden of Disease: Current Situation and Trends
Annette Pruss-Ustun, World Health Organization, Geneva, Switzerland
Lorna Fewtrell, Centre for Research into Environment and Health, Crewe, UK
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Water-related health outcomes
Trends in risk factors
Trends in health outcomes
4.1. The Disability-Adjusted Life Year
5. Burden of disease
5.1. Infectious diarrhea
5.1.1.  Risk factor methodology for assessing disease burden
5.1.2. Diarrhoeal disease burden
5.2. Schistosomiasis
5.3. Trachoma
5.4. Dracunculiasis
6. Regional Patterns
7. Discussion

el e

Transmission and Prevention of Water-Related Diseases

Johathan T. Macy, National Center for Infectious Diseases, Centers for Disease Control and Prevention,

USA

Robert E. Quick, National Center for Infectious Diseases, Centers for Disease Control and Prevention,

USA

1. Introduction

Water-borne Diseases

2.1. Transmission

2.2. Prevention
2.2.1. Piped Water and Sewage Systems
2.2.2. Disposal of Human Waste
2.2.3. Increasing Water Quantity
2.2.4. Personal Hygiene
2.2.5. Point-of-use Treatment and Safe Storage
2.2.6. Solar Disinfection
2.2.7. Disinfection by Boiling
2.2.8.  Aeration
2.2.9. Coagulation and Flocculation
2.2.10. Combined flocculation, and chlorination
2.2.11. Desalination
2.2.12. Filtration
2.2.13. Filtration and Chlorination
2.2.14. Storage and Settling
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2.2.16. Ultraviolet Light Disinfection
3. Water-washed Diseases
3.1. Transmission
3.2. Prevention
3.2.1. Increasing Water Quantity
3.2.2. Personal Hygiene
3.2.3. Disposal of Human Waste
4. Water-based Diseases
4.1. Transmission
4.2. Prevention
5.  Water-related Insect Vector Diseases
5.1. Transmission
5.2. Prevention
6. Future Trends
6.1. Alternative Technologies
6.2. Implementation Strategies
6.2.1. Community Participation
6.2.2. Partnerships
6.2.3.  Alternative Financing Schemes
6.3. Behavior Change Methods
6.4. Integrated Approaches

Goals of Water Treatment and Disinfection: Reduction in Morbidity and Mortality 120
Pierre Payment, INRS- Institut Armand-Frappier, Institut National de la recherche scientifique, Canada

1. Introduction
Piped water networks and waterborne disease
3. The diseases
3.1. The microorganisms
3.2. Prevalence of gastrointestinal illnesses
3.3. Drinking water associated morbidity and mortality
4. Water treatment: control of pathogens
4.1. Health effects of drinking water: observations and causes
4.2. Management of health risk through water treatment
4.2.1. Risk analysis
4.2.2. Hazard Analysis and Control at Critical Points (HACCP)
4.3. Efficacy of some water treatment processes
4.3.1. Source water and treatment selection
4.3.2. Disinfection
4.3.2.1. Chlorine based disinfectants
4.3.2.2. Ozone
4.3.2.3. Ultraviolet radiation
4.3.2.4. Solar disinfection
4.3.3. Granular media filtration
4.3.4. Membrane filtration
4.3.5. Advanced water treatments

Diseases Associated with Drinking Water Supplies that Meet Treatment and Indicator
Specifications 132
Pierre Payment, INRS- Institut Armand-Frappier, Institut National de la recherche scientifique, Canada

Introduction

Indicators of water quality and public health

Public health surveillance of waterborne disease
Epidemiologic studies of endemic waterborne disease
4.1. Canadian studies

W=
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New and Emerging Waterborne Infectious Diseases

4.2.
43.
Etiology and causes of endemic water-attributable disease

5.1.
5.2.

5.3. Distribution system related events

Australian and American studies
Waterborne disease and turbidity

Source water quality
Disinfection-resistant pathogen

Quantitative microbial risk assessment

Costs of undetected waterborne diseases

Conclusion

145

Wanda Markotter, Department of Microbiology and Plant pathology, University of Pretoria, South Africa
Louis H. Nel, Department of Microbiology and Plant pathology, University of Pretoria, South Africa
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Safe Drinking Water In The Twenty-First Century: Priorities For Public Health
Timothy E. Ford, University of New England, Maine, USA

Health Impact and Economic Costs of Poor Water and Sanitation
Guy Hutton, Water and Sanitation Program, World Bank, USA

1.
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2. Health impact
3. Economic costs of poor water and sanitation
3.1. Impact on the health sector
3.2. Impact on households afflicted with disease
3.3. Other impacts on households of improving water and/or sanitation facilities
3.4. Impact on industry, agriculture and private enterprise
3.5. Global estimates of economic costs of poor water and sanitation
3.6. Global estimates of economic benefits of improved water and sanitation
4. Discussion

Water Safety Plans for Water Technologies 209
Samuel Godfrey, Water and Environmental Sanitation Specialist, UNICEF, India

S. Wate, Environmental Impact Risk Assessment Division, NEERI, India

P. Labhasetwar, NEERI, India

1. Introduction

1.1. Global water quality history

1.2. The WHO and water quality

1.3. Water Safety Plans and Water Technologies
2. Application of Water Safety Plans

2.1. Drinking Water Safety Plans

2.2. Greywater safety plans

2.2.1.  Greywater safety plans in India

3. System description

4. Hazard Assessment

5. Greywater reuse hazard assessment

6. Matrix Development

7.  Monitoring and Maintenance

Hygiene Promotion 221

John Hubley, Leeds Metropolitan University, Leeds, UK

1. Introduction
1.1. Terminology
1.2. The importance of hygiene promotion
2. Overviews of hygiene promotion
2.1. Component activities of hygiene promotion
2.2. Planning process for hygiene promotion
3. Situation analysis
3.1. General information required in situation analysis
3.2. Identification of target hygiene practices
3.3. Community participation in assessing needs
4. Planning and implementation of hygiene promotion
4.1. Service improvement component
4.2. Advocacy component
4.3. Health education component
4.3.1.  Who should it be directed at?
4.3.2.  Who should carry out the health education?
4.3.3.  What should the health education consist of?
4.3.4. How should the education be carried out?
Monitoring and evaluation of hygiene promotion
6. Conclusions

b
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Institutional Issues in the Delivery of Water and Sanitation Services 245
Michael Rouse, Independent International Advisor and Distinguished Research Associate, University of
Oxford, UK

1. Introduction
Key Elements for Sustainable Water Services
2.1. Governance Structures
2.2. Key Policy Issues
2.2.1. Separation of Functions
2.2.2. Viable Utility Size and Centralization versus Decentralization Issues
2.2.3. Standards, Monitoring and Enforcement
2.2.4. Investment and Cost Recovery
2.2.5. Integration of Water and Wastewater Planning and Management
2.3. Stimulating Improved Performance
2.4. Economic Regulation and Planning
2.5. Public Participation
3. Barriers to Sustainable Water Services
3.1. Political Interference in Operations
3.2. Inadequate Cost Recovery from Charges
3.3. Inappropriate Provisions for the Poor
4. The Futile Public Private Argument
5. Some Developing Issues
5.1. The Ageing Infrastructure
5.2. Water Resources and Water Re-use
5.3. The Use of Energy in Providing Water Services

Economics and Financing in the Water Sector 265
Renato Parena, Chief Financial Officer, Gruppo Societa Metropolitana Acque Torino Spa, Italy

1.  Water Pricing

2. Impacts of water scarcity and externalities costs

3. Key factors to speed the water business change

4. A growing industry needs comparing with peers

5. Water services financing and management: new roles for the public and private sectors
Monitoring Drinking Water Supplies 291

James K. Bartram, World Health Organization, Geneva, Switzerland
Guy Howard, Department for International Development, Glasgow, UK

1. Introduction
2. Scientific Basis
2.1. Drinking water quality: defining safety
2.1.1. Microbial Hazards
2.1.2 Chemical hazards
2.2 The Meaning of The Findings Of Drinking Water Monitoring
2.3 Water Quality between Source And Consumer
2.3.1 Source quality
2.3.2 Quality changes in transport and distribution
3. Principles and Approaches
3.1 Source Assessment
3.1.1 Parameter Selection
3.1.2 Analytical Sampling Frames
3.1.3 Interpretation
3.2 Monitoring
3.3 Investigation of Disease Outbreaks And Quality Changes
4. Legislative and regulatory aspects and implementation
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4.1 Roles and Responsibilities

4.2 Drinking Water Standards

4.3 Surface Water Sources for Drinking Water Supply
4.4 Groundwater Sources for Drinking Water Supply
4.5 Small or Community-Managed Systems

5. Conclusions

Zoonoses Acquired through Drinking Water 320
Rachel M. Chalmers, UK Cryptosporidium Reference Unit, NPHS Microbiology Swansea, Singleton
Hospital, Swansea, UK

1.

3.

Introduction

General issues of zoonotic disease acquired through drinking water
Zoonotic Protozoa

3.1. Cryptosporidium

3.2. Giardia

3.3. Toxoplasma gondii

Zoonotic bacteria

4.1. Campylobacter

4.2. Vero-cytotoxin-producing E. coli (VTEC) O157 and other VTEC serogroups
4.3. Salmonella

4.4. Other zoonotic bacteria

Zoonotic Helminths

5.1. Dracunculiasis

5.2. Trematodes: Schistosomes and flukes

Potential waterborne zoonoses

Conclusions

Microbiological Water Quality Assessment (Catchment to Tap) 336
J.E. Burgess, Research Manager: Water Treatment Technology, Water Research Commission, Pretoria,
Republic of South Africa

B.I. Pletschke, Senior Lecturer and Head of Biochemistry, Rhodes University, Grahamstown, Republic of
South Africa

[98)
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6.3. Concluding Remarks

Epidemiologic Studies of Disinfectants & Disinfectant By-Products 359
Gunther F. Craun, Gunther F. Craun & Associates Staunton, Virginia, USA

Rebecca L. Calderon, National Health and Environmental Effects Research Laboratory, U.S.
Environmental Protection Agency, Chapel Hill, North Carolina, USA

1. Introduction
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3. Uncertainty of Risk Estimates
3.1. Random Error
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4.1. Cohort Studies
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Health Effects of Chemical Contamination of Drinking Water Supplies 390
John Fawell, Independent Consultant on Drinking Water and Environment, UK
Adriana D Hulsmann, Kiwa Water Research, Nieuwegein, The Netherlands

1. Introduction
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4. Contaminants from Industry and Human Habitation

5. Contaminants Introduced in Drinking Water Treatment

6. Materials Used in Contact with Drinking Water

7. Water Safety Plans

8. New Sources of Drinking Water
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Index 407
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Unconventional Sources of Water Supply 1

Pieter E. Odendaal, Consultant, Pretoria, South Africa; Former Executive Director, South African Water
Research Commission; Former President, International Water Association.
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Point-of-Use Water Treatment for Home and Travel 16
Joseph A. Cotruvo, Joseph Cotruvo & Associates LLC; Washington, D.C., USA, and WHO/NSF
Collaborating Centre for Drinking Water Safety and Treatment, Ann Arbor, MI, USA

Mark D. Sobsey, University of North Carolina, Department of Environmental Sciences and Engineering,
Chapel Hill, NC, USA

1. Introduction

2. Potential Solutions for Small Communities
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2.3. Roughing and Horizontal Flow Granular Media Filters
3. Point-of-Use and Personal Water Treatment
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Treatment and Safe Storage of Water in Households Without Piped Supplies of Treated
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Thomas F. Clasen, Department of Infectious and Tropical Diseases, London School of Hygiene &
Tropical Medicine, London WC1E 7HT, UK
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el S
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e
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