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OUTLINE of Sections 1 & 2

Global water and sanitation status
Regional water and sanitation status
Linkages between Poverty and Water
Water and Sustainable Development
Case Study — Sari Filtration
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Global Water
Resources




World’'s Water resources

_ Only 2.5%
IS fresh
water

97.5% Is salt water
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Total fresh water available sustainably In
2000: 12,500 km

* About 35% directly used by people

 About 19% used In stream (to dilute
pollution, sustain fisheries, maintain
wetlands, etc)

e Therefore, more than 50% or 6,250
km3is currently used
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Supply of fresh water available
to meet human needs on a
renewable basis

less than 1% of 1% (0.008%) of
avallable water supply !
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Population (in millions) served and not
served with improved drinking water

Source: WHO/UNICEF, JMP
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Estimated global water demand and use

Reservoir
losses 7%

Municipal
7%

Industry
22%

Agriculture 65%
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Relative Water Withdrawals by Sector in 2000

(Source: World Resources Institute 2000)

Country Water Consumption as Share of Total
Group Use
Domestic | Agriculture Industry
Low Income 6 38 5
Middle 10 70 20
Income
High Income 15 41 44
World 10 70 20
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Regional
Water
Resources




Regional per capita availability of
water Is declining

1000 m3
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Lack of Access to Drinking water by region
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Lack of Access to Improved Sanitation by Region
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Drinking water coverage by region (1990 & 2002)

(Source: WHO/UNICEF, 2005)
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Sanitation coverage by region (1990 & 2002)

(Source: WHO/UNICEF, 2005)
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Poverty and
Water
Resources




Water, Sanitation and the Cycle of Poverty

Miss
poor a
reduced
potential

| Disease +
levement + malnutritiony+
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Deaths from Lack of Water and Sanitation

 Children and Elderly persons are more susceptible, and more likely
to die from diseases related to water, sanitatmahlgygiene.

— about 4,500 children a day die from lack of dnmkwater and
sanitation.

— Over 90% of deaths from diarrheal diseases in &veldping
world occur in children under five years old.

— About 1.3 million children under five years in sB8aharan Africa
and South Asia die annually from diarrheal diseases.

— Only 700 of the 57 million children under five ye®ld die from
diarrneal disease annually in developed regions

e Improvements

— By halving the proportion of people without acctssafe drinking
water and basic sanitation by 2015 would a¥&0,000 deathsind
result in an extr&20 million productive working daysa year.
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Schooling

e School and homes have inadequate drinking watkr an
sanitation facilities.

* Disease, domestic chores (e.g., hauling water tistant
sources), and lack of separate school latrinegifts and
boys keep school attendance figures down.

* More than500 million school-age children without access to
adequate sanitation in 2002 &@D million have unreliable
water supply.

« Improvementsin community water supplies, sanitation and
hygiene have a mutually reinforcing relationshiphwi
Improved school attendance,

— Improved hygiene behaviour and knowledge of
schoolchildren would better hygiene practices imas
and communities.
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Livelihoods

 Inadequate drinking water and sanitation serwiobspoor families of
opportunities to improve their livelihoods.

 Improvements:

Meeting the MDG target would yield economic betsetiose to
USD 12 bna year.

USD 11.3 bnannual investments needed to provide drinking water
and sanitation services.

The biggest economic benefit - time savid&D 63bn

Global productivity gains from diarrhea reductweii exceed
USD 700 mna year.

The income earned from averted premature deatk tigD 3.6
bn a year.
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Improvements in Water and Sanitation

* Improving water and sanitation brings valuable
social, economic and environmental benefits.

 Depending on the region of the world, economic
returns to investment in water may range from
USD 3 to USD 34 for each dollar invested.
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Urban vs Rural water and sanitation

Urban - drinking and sanitation.

Rural - irrigation, domestic use, home
gardens, trees and other permanent
vegetation, livestock, fishing,
harvesting of aquatic plants and
animals etc.
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Poor depend on water in 3 main ways

Water as amnput into Production
and Livelihoods

Role ofEcosystem# Supporting
Livelihoodsof the Poor

Water forHealth and Hygiene
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Population and
water resources

* Increased strain on water resourceslue to increase in
population- investments in the water sector nedzkto
Increased.

o Supply and treatment systemseed to be expanded and
upgraded to cope with increased demands.

* Resource potentialof many regions alreadyverexploited

* Need alternative methods for the collection, ttremnt and
disposal of wastewater or new water supply sources.

« Waterdemands are outpacing supplyn many developing
countries .
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Sustainable
Development
and Water
Resources




Understanding Sustainable Development —

some (Ideal) generic definitions

“development that meets the needs of the present
without compromising the ability of future genecais

to meet their own needs”
Source:Bruntland et al. (1987)

“process for improving the range of opportunities
that will enable individual human beings and
communities to achieve their aspirations and full
potential over a sustained period of time, while
maintaining the resilience of economic, social and

environmental systems”
Source Munasinghe (1992, Rio Earth Summit)
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Sustainable Development Triangle

egrowth

efficiency

estability
Economic

‘ * inter-generational equity >©®
Social - values/culture Environmental
e empowerment » resilience/biodiversity
e inclusion/consultation e natural resources
* institutions/governance * pollution

Sustainable Development Triangle - key elements ofd interconnections
Source Munasinghe [1992], Rio Earth Summit
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Sustainable Development Triangle

egrowth

efficiency

estability
Economic

Poverty
Equity
Sustainable

Water

‘ * inter-generational equity >©®
Social - values/culture Environmental
e empowerment » resilience/biodiversity
e inclusion/consultation e natural resources
* institutions/governance * pollution

Sustainable Development Triangle - key elements ofd interconnections
Source Munasinghe [1992], Rio Earth Summit
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Main Types of Assets for Sustainable Developmdnt

Manufactured
Capital

Poverty

Sustainable
Water

Social Capital Natural
* Human Capital

e Cultural

Source: Munasinghe (1992), Rio Earth Summit
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Economic, Social, and Environmental Issues
Arising from Unsustainable Water Resources Use

o ECOnOmiCZShortages of water (both quantity and quality) -
potential threat to the future economic well-bemgny human
beings, especially the poorest

e Soclal:water essemtial for survival - scarcities and water
stress will undermine social welfare and equity

 Environmentalwater scarcity and declining quality will
significantly perturb critical terrestrial and magiglobal
ecosystems.
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Millennium Development Goals (MDG)

United Nations Millennium Declaration, 2000

 Eradicate extreme poverty ahdnger
 Achieve universal primary education

« Promote gender equality and empowerment
 Reducechild mortality

 |Improve maternal health

« Combat HIV/AIDS, malaria and othdrseases
 Ensureenvironmental sustainability

 Develop a global partnership for development
Note: water-related goals shown ined
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Global trends towards the MDG water and sanitation
targets
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Case Study

A simple water filtration

method for cholera
prevention in

Bangladesh
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Background Issues

Waterborne diseases a major threat in develouogtces
— approxs.5 mn cases of cholerdiagnosed annually.

Bangladesh, a majority of the population depend on
untreated surface wateror tube wells for household
consumption,

Ground water vulnerable to batficrobiological and
heavy metal contamination.

Monsoon cause vast areas to be submerged by floods
hygiene problems

Municipal filtration and watepurification systems are
poor.

Water use patterns need to be changeatirough
education, increased public awareness, and widaspre
Initiatives to protect water from undesired contaation.
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Key Elements of the Project

* Usingreadily availableendcheapsari cloth to
filter cholera bacteria from water:

* Providingtrainingand health education to
communities;

* |nvolving thecommunityin decisions about
technology selection and use.

 Method meetgconomiglow cost),social
(sociocultural acceptability) arenvironmental
criteria, and iIs readily accessible to the pulslic |
developing countries
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Field Experiment

Use of 4 layers of sari cloth to sieve out plankto whichV.
choleraeis attached.

Of the different types of material used as filteoéd sari cloth
worked better as a filter than new cloth.

Mothers of households were held responsible for
Implementation of the filtration system.

Field Trial —approx 45,000 villagers divided into 3 groups of
15,000 each.

1. used the devised satri filter,
2. provided with nylon filters,
3. continued their routine methods of water coltatt

Groups 1 & 2 advised to use filtered water fordalimestic
and household purposes, including drinking, washtegsils
and vegetables, and bathing.
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Results

 Filtration is a practical method for reducing atral in
areas where people depend on untreated water, as nc
other methods are available or affordable.

e The methoaemoves 99% o¥. choleraeattached to
the plankton,

 48% reductionn the cases of cholera in the groups
using sari filtration systems

* Four months after the system was introduced to the
villages,90% of the populatioaccepted the sari
filtration system into their daily lives.
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Lessons from Study

e The project used a technology that was:
— Cheap;
— Easy to use; and
— Effective.
 The project responded to people’s needs and pe®ri

 The project linked readily available technology to
Important personal hygiene and health information.

o Sari filtration brings safer water into houseshwiit
additional costs to the household.

* The project resulted in economic, social, and
environmental benefits.

Munasinghe Institute for Development



Sustainable Development Assessment of
Water Purification Methods

Sustainable Water
Resources
Management and
Planning (SWAMP)
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SWAMP- Conceptual and Analytical Framework
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Potential for Nanotechnology
Based Purification

The success of the simple sari purification
method suggests that similar materials,
perhaps suitably treated or impregnated with
nanotechnology-based methods, could filter
more effectively and thereby increase the
health benefits.
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