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nderstanding the relevance of this book,
l | produced by the Navigating Peace

Initiative, requires relating a bit of per-
sonal history. At the first inter-governmental world
conference on water at Mar del Plata, Argentina in
1977, the represented governments adopted a Plan
of Action recommending a large number of nation-
al and international actions on water. In 1978,
after returning to the State Department after a
four-year tour with the International Labor
Organization, I read the plan for the first time.
Water had fascinated me since my service in the
Middle East and I was familiar with water-related
problems facing developing countries, especially
those suffered by the rural poor.

One recommendation stood out: a call for the
United Nations to designate a decade focused sole-
ly on the problems of drinking water and sanita-
tion. I decided to make that recommendation a
reality. I drafted a UN resolution designed to
launch the Water Decade, and over the next 18
months, pushed it until it was adopted by four dif-
ferent UN bodies and, on November 10, 1980, by
the entire General Assembly. By 1990, the end of
the Decade, the World Health Organization
reported that 1.1 billion people received safe drink-
ing water for the first time in their lives and 769
million people gained access to sanitary facilities.

Unfortunately, these impressive figures did not
prevent water from falling off government radar

screens at the end of the Decade. Little happened

PREFACE

Ambassador John W. McDonald, Chairman
The Institute for Multi-Track Diplomacy

for the next 10 years. But finally, in 2000, the
UN established the Millennium Development
Goals (MDGs). Goal 7 called for reducing by half
the number of people in the world without safe
water by 2015. At the third world conference on
the environment in Johannesburg in 2002, “sani-
tation” was added to Goal 7.

But how would we reach these lofty goals? 1
began promoting a second water decade at a meet-
ing at the Wilson Center in early 2002, and draft-
ed a UN Resolution calling for a second UN Water
Decade designed to achieve the water MDG by
2015. Finally, with the government of Tajikistan
taking the lead, the resolution was adopted by the
UN General Assembly in 2003, and scheduled to
launch on World Water Day, March 22, 2005.

The United States has now stepped up to the
plate. Thanks to the combined efforts of
Congressman Earl Blumenauer and Senator Bill
Frist, on December 1, 2005, President George W.
Bush signed into law the Senator Paul Simon
Water for the Poor Act, which directs the secre-
tary of State to develop a detailed strategy for
integrating water and sanitation programs into
U.S. foreign policy. The law also calls upon the
United States to fulfill its commitment to Goal
7—the first time that a MDG has been adopted
as part of U.S. law. This landmark bipartisan leg-

islation puts the United States on the front lines
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of the fight to bring clean water and sanitation to
those without it.
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But high-level political attention alone will not
be enough to meet this goal. The Navigating Peace
Initiative, in the series of papers gathered here,
calls not only for global action at the highest lev-
els, but also at the lowest: By reporting and evalu-

ating small-scale opportunities to expand water

and sanitation, the authors show that we will not

win this fight without unglamorous but effective
solutions like ceramic filters and pit latrines. All of
these efforts demonstrate that the United States is
taking a global—as well as a local—leadership role
in addressing one of the most critical issues the
world is currently facing.




INTRODUCTION: WATER STORIES

ot surprisingly, the word “water”

is found in every language in the

world (UNESCO, 2006).! But water
often denotes more than the substance we drink
to survive. For example, the Setswana word for
rain—pula—is also the name of Botswanan cur-
rency; and significantly, it is invoked after every
tribal or political address (Turton, 2003;
Hitchcock, 2000).

It would take millions of pulas to measure the
cost to human health from lack of access to clean
water and sanitation, for water—while necessary
for life—can also be a vector for disease and
death. Water sources contaminated by sewage can
transmit preventable waterborne diseases such as
cholera, typhoid, diarrhea, and gastroenteritis.
Ninety percent of the wastewater in the develop-
ing world is released untreated into local water-
sheds, and more than 3 million people per year—
mostly children—are killed by such diseases
(OECD, 2003a). In severely affected countries,
water-related diseases kill 1 in 5 children before
the age of five (WEHAB Working Group, 2002).

The link between clean water and proper sani-
tation has been widely acknowledged at both the
national and international level. The provision of
fresh water is vital to meeting basic human needs
and should be at the heart of any sustainable
development initiative. Unfortunately, efforts to
provide these basic services in the developing

By Alicia Hope Herron and Geoffrey Dabelko

world are blocked by large funding gaps and often
mired in debates over governance, privatization,
and large infrastructure projects. However, small-
scale and community-based solutions—the focus
of this publication—can help bridge these gaps
and move beyond the debates.

The Woodrow Wilson Center’s Navigating
Peace Initiative, funded by the Carnegie
Corporation of New York, brings together experts
and practitioners to reframe stale debates and gen-
erate fresh thinking on critical water problems.
The papers collected here seek to shed light on
the challenges of improving access to safe water
and sanitation, as well as the possibilities afforded
by innovation and cooperation. The initiative
thus hopes to contribute to the ongoing discus-
sion by examining alternatives to large-scale infra-
structure projects in the water and sanitation sec-
tors, including NGO and community-based water
and sanitation efforts, and exploring how lessons
learned from small-scale projects can be effectively

communicated worldwide.

The gravity of the threats posed by lack of access
to water and sanitation is revealed by the latest
figures of the Joint Monitoring Program of the
World Health Organization (WHO) and
UNICEF: More than one billion people lack
access to fresh water, equal to 17 percent of the

1. For examples, see http://www.unesco.org/water/wwd2006/world_views/water_language.shtml
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global population (WHO/UNICEE, 2005).? Even

more people lack access to sanitation: 2.6 billion
people, or 42 percent of the population. In sub-
Saharan Africa alone, 42 percent of the popula-
tion lacks improved water sources and only 36
percent have sanitation services.

This divide is set to drastically increase as the

world’s water demand doubles every 20 years as the

population burgeons (Revenga, 2000). By 2025,
48 percent of the world’s projected population will
live in water-stressed river basins. Water scarcity
and lack of sanitation loom not only as imminent
challenges for the countries that lack fresh water or
the infrastructure necessary to treat water and
sewage, but also as potential sources of conflict.
Recognizing these threats, the world community

FIGURE 1: TRENDS IN OFFICIAL DEVELOPMENT ASSISTANCE
FOR WATER SUPPLY AND SANITATION
FIVE-YEAR MOVING AVERAGE FROM 1973-2004
(Measured in constant 2003 prices)
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Source: OECD (2006) ?

2. Coverage rate figures were obtained by the Joint Monitoring Programme using an assessment questionnaire, which defined access to water

supply and sanitation in terms of the types of technology and levels of service provided. Summary statistics can be found online at

http://www.unesco.org/water/wwap/facts_figures/basic_needs. shtml

3. Figure available online at http://www.oecdobserver.org/images//1806.photo.jpg; statistics available at http://www.oecd.org/
dataoecd/50/17/5037721.htm




has agreed on three different occasions to set and
meet goals to improve water and sanitation: during
the first International Drinking Water Supply and
Sanitation Decade (1980-1990); the Monterrey
Consensus (2002); and the “Water for Life”
Decade (2005-2015). This consensus offers an
unprecedented opportunity to hold governments
accountable to meeting these goals.

The effort to recognize access to fresh water as a
basic human right has also gained significant trac-
tion. The NGO TUCN notes that there “have been
both expressed and implied references to a right to
water in public international law,” despite the fact
that there is no formal recognition of such a right
(Scanlon et al., 2000). The International Covenant
on Economic, Social and Cultural Rights declared
water not only an economic good but also a social
and cultural one (ECOSOC, 2002).

Water plays an important role in poverty allevi-
ation and gender equality. According to a report
released by Stockholm International Water
Institute and the WHO (2005), access to
improved water and sanitation increased develop-
ing countries’ average annual GDP growth rates to
3.7 percent, compared to 0.1 percent for countries
without such access. Gender equality has also been
directly linked to the availability of adequate sup-
ply of fresh water. In many communities, women
are the central users or gatherers of water, and also
care for children sickened by water-related illness.

There are several disturbing trends in aid flows,
despite the high level of attention that water and
sanitation have received at the international level
and an apparent increase in Official Development
Assistance (ODA) to the sector (see Figure 1).

After declining in the 1990s, ODA rose to
record levels in 2004. However, the increase since
2002 is largely due to debt reduction and resched-
uling, and the large jump from 2003-2004 is
principally U.S. aid to water projects in Iraq
(Clermont, 2006). On the other hand, the 2002
Monterrey commitment by the international com-
munity to contribute 0.7 percent of GNP to
ODA, and the 2005 Gleneagles Summit commit-
ment to double ODA, offer hope that giving will
continue to rise.

Two other disturbing trends in aid flows must
be considered: First, most of the aid is going to a
handful of middle-income countries; and second,
the bulk of the funding is allocated to major infra-
structure projects.

Of the total aid in 2000-2001, only 12 percent
was given to countries where less than 60 percent
of the population had access to an improved water
source (OECD, 2003b). Figure 2 illustrates a fur-
ther concentration in aid: 53 percent of the total is
received by 10 countries. According to the World
Water Council, allocation is dependent on “the
demographic weight of the country...the economic
and political stability of the country [and]...its
geostrategic visibility” (Clermont, 2006, page 7).
Areas with some of the greatest need, such as sub-
Saharan Africa, remain on the losing end.

Figure 3 demonstrates the second trend. The
vast majority of aid for water and sanitation funds

z

large infrastructure projects, which exacerbates the 3
rural-urban divide: 80 percent of people without ;
access to sanitation live in rural areas, and roughly pa
one-third of rural residents lack access to improved %
drinking water sources (UNESCO-WWAP, 2003). o
Estimates of the investment necessary to ;

o

achieve the Millennium Development Goal

(MDG) to reduce by half the proportion of




FIGURE 2: MAIN DONORS AND RECIPIENTS OF BILATERAL OFFICIAL DEVELOPMENT

ASSISTANCE (ODA) TO WATER SUPPLY AND SANITATION, 2000-2004
(Annual Average Commitments in US$ Million, Constant 2003 Prices)

Japan Germany l;;::f France | Netherlands og‘:;zfc -Ig;tln?rf;(:
China 222 5 1 6 4 37 275
Iraq 0 1 170 - 0 10 181
Vietnam 52 10 0 17 7 30 117
Palestinian Adm. Areas 2 23 72 5 1 9 113
India 39 8 2 3 18 32 102
Jordan 6 24 45 0 12 87
Malaysia %0 - = : - 1 81
Morocco 24 26 2 16 0 7 75
Peru 55 11 1 6 74
Tunisia 28 12 - 26 - 1 68
Other recipients | 326 254 52 100 Q3 420 1245
Total 835 376 344 173 124 567 2417

Source: OECD (2006) °

FIGURE 3: BREAKDOWN OF ODA FOR WATER BY PROJECT TYPE, 1990-2004

3% 0.2%

B Education and training:
water supply & sanitation

Water resource protection

B Waste management and
disposal

M River development

Basic drinking water supply
and sanitation

B Water resources policy and
administration management

B Water supply and sanitation:
large systems

Source: OECD (2006) ©
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5. Figure available online at http://www.oecdobserver.org/images//1806.photo.jpg
6. Data available online at http://www.oecd.org/dataoecd/3/29/36253954 xls




people without sustainable access to safe water
and sanitation vary from US$9 billion to US$30
billion (Toubkiss, 2006). A comparative analysis
prepared by the World Water Council in prepara-
tion for the 4th World Water Forum found that
the estimates are actually quite similar if analyzed
on comparable bases,* and that current invest-
ment must be roughly doubled to reach the
MDG target (Toubkiss, 2006). Reaching the
sanitation target will require 2-5 times the
expenditure necessary to meet the water targets
(Toubkiss, 2006). In addition, 48 percent of the
world’s projected population growth is expected
to occur in areas already experiencing, or expect-
ed to experience, water stress, raising the stakes
even higher (Revenga, 2000). Within the last few
years, donors and NGOs have begun to explore
options that will stretch their funding further,
and many argue that low-cost, community-based
approaches should play a larger role in efforts to
meet the MDG.

Given the magnitude of the problem and the dis-
turbing aid trends, we must re-evaluate traditional
approaches. “Financing Water and Environmental
Infrastructure for All,” a background paper pre-
pared for the Commission on Sustainable
Development, states that “the most successful pro-
grams are those that respond to local demand,
with heavy local participation, using low-cost local
technology, and without any public subsidy”
(OECD Global Forum on Sustainable
Development, 2004, page 16).

Water Stories: Expanding Opportunities in Small-
Scale Water and Sanitation Projects seeks to move past
technical “hardware” evaluations by incorporating
“software” issues. To ensure the effectiveness and sus-
tainability of water and sanitation projects, the users
must support them. Project designers thus must
understand how culture and gender issues affect
demand and acceptance by the community. As John
Oldfield notes in his chapter, “breakthrough prac-
tices in [the water and sanitation sector] are rarely
new technological solutions,” but are instead those
that innovatively and cooperatively apply current
technology to meet local needs. Beginning with J.
Carl Ganter’s photo essay, this publication focuses
on this nexus of hardware choices and software
understanding, along with a look at the media
channels that frame the larger debate.

In “Household Water Treatment and Safe
Storage Options in Developing Countries: A
Review of Current Implementation Practices,”
Daniele S. Lantagne, Robert Quick, and Eric D.
Mintz summarize five of the most common house-
hold water treatment and safe storage (HWTYS)
options—chlorination, filtration (biosand and
ceramic), solar disinfection, combined
filtration/chlorination, and combined floccula-
tion/chlorination—and describe implementation
strategies for each. They identify implementing
organizations and the successes, challenges, and

obstacles projects have encountered. They also con-

z

sider sources of funding and the potential for large- S
scale distribution and sustainability of each option, 9
. . O

and propose future research and implementation Z
goals. They find that “HWTS systems are proven, g
low-cost interventions that have the potential to o
o

4. Reasons include different assessment scopes, understandings of infrastructure and level of service, and calculation methods

(Toubkis, 2006).
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provide safe water to those who will not have
access to safe water sources in the near term, and
thus significantly reduce morbidity due to water-
borne diseases and improve the quality of life.”
John Oldfield provides a ground-level review of
small-scale and rural projects in his chapter,
“Community-Based Approaches to Water and
Sanitation: A Survey of Best, Worst, and Emerging
Practices.” Through a combination of research and
interviews with leaders from selected NGO:s in the
water sector—including WaterPartners Inter-
national, Water For People, WaterAid, Living
Water International, CARE, and the Hilton
Foundation—Oldfield finds that while communi-
ty-based small-scale solutions can work well, the
most successful projects focus not just on supplying
water, but also on sanitation and hygiene, which
often are more immediate causes of death or ill-
ness. He concludes that “water projects are rarely
simple. They are, however, eminently doable.”
Alicia Hope Herron also stresses the need for a
holistic approach to water and sanitation in “Low-
Cost Sanitation: An Overview of Available
Methods,” which presents several options— pit
latrines, dehydration systems, pour flush latrines,
aquaprivies, and septic tanks—and examines
whether these methods are cost-effective, sustain-
able, and likely to be accepted by users. With sani-
tation—even more so than water supply—deter-
mining which option will be most effective
requires weighing a complex set of variables rang-
ing from culture and cost to geology and climate.
Not only are these considerations important for
efficacy and sustainability, but the lack of consid-
eration of one variable in sanitation planning has
the potential to cause serious damage to commu-

nity health, exacerbating rather than ameliorating

an already dangerous situation.

Given the centrality of water to the human con-
dition, why does water fail to rally a forceful, sus-
tained response by the collective global conscious-
ness? It is not the absence of solutions, or even the
lack of opportunities—it is a lack of political will.
J. Carl Ganter argues that the political will to recog-
nize and address the expanding global freshwater
crisis cannot come from random efforts to increase
awareness, but from “transcending moments” that
create movements. “Navigating the Mainstream:
The Challenge of Making Water Issues Matter”
argues for a new paradigm for social change—one
that recognizes the needs and unites the strengths of
citizens, leaders, NGOs, and especially the news
media. This approach requires emphasizing rele-
vance, creating or identifying major events, involv-
ing varied talents and disciplines, developing new
uses of proven techniques, and pioneering commu-
nications and information tools.

One old-fashioned but proven way to make
water issues meaningful to people is by telling
good stories, ones that make the issues personal
and relevant, and connect humanity through the
simple dramas of life, faith, and culture. The
“Water Stories” multimedia website (hetp://
www.wilsoncenter.org/waterstories), also developed
by the Navigating Peace Initiative, tells those sto-
ries through audio and video presentations of the
people living and working in water-stressed com-
munities in Mexico.

Providing clean water and sanitation is a truly
monumental challenge and must be addressed
from a multitude of angles. Water Stories focuses on
innovative ways to incorporate a community’s
needs and demands—the “software” issues—and
argues that these opportunities have the best
chance of success. However, as Barbara Schreiner
(2001), chief director of the Department of Water




Affairs and Forestry of South Africa, observes, “it is
an unfortunate aspect of the nature of water that it
flows toward power,” and therefore the power to
make decisions about water and sanitation rarely
trickles down to those most in need. This publica-
tion hopes to redirect this flow by demonstrating
that decisions made by the least powerful can be
the most effective. The spectrum of water and sani-
tation projects is broad enough to allow innovative
techniques and collaboration to flourish. By
expanding the opportunities for small-scale projects
to reach communities in need, we could potentially
save some of the 3 million people lost each year to
waterborne disease, and help restore water to its
rightful place as the giver—not taker—of life.
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Water Stoviesy
Photo Essavy

Real people exist behind every statistic and
chart. What does the global freshwater crisis
look like2 There are families like the Silvas, who
live without access to an adequate supply of
freshwater in a Mexico City barrio, and are just
one family among the one-third of the world’s
population for whom safe water is scarce. And
there are people like Ron Sawyer, faces of
change and hope—people who provide basic,
sustainable technology home by home, person
by person, school by school.

Presented here are photo essays by journalist
J. Carl Ganter, a member of the Navigating
Peace working group, that chronicle water and
sanitation endeavors in three resource-strapped
regions of Mexico: Tepoztlén, Valle de Bravo,
and Mexico City. The images provide a vivid
glimpse of the lives behind the columns of numb-
ing statistics. They remind us of the real families
worldwide who can benefit so profoundly from
the simple, available, and effective solutions
discussed in Water Stories.

photo credits: ©2006 . Carl Ganter/Circleofblue.org










Valle de Bravo-

Valle de Bravo, Mexico—Like giant sentries,
white pumping towers dot the horizon between
Valle de Bravo and Mexico City. The Cutzamala
water system, a complex web of massive concrete
and steel pipes, strefches for miles to connect
dams and spring water to the world’s second
largest metropolis, Mexico City. Indigenous com-
munities in the Valle de Bravo region are con-
cerned about the large amounts of water being
diverted to meet the city’s demands.

Valle de Bravo is a popular weekend retreat
for Mexico City’s upper class and home to the
world-renowned winter nesting grounds for
monarch butterflies.

PHOTOS (clockwise from top):

Feeding hand-tended irrigation trenches, water flows
plentifully from the ground, often from clear springs that
are eventually captured by the Cutzamala system to sate
Mexico City’s thirst.

The giant pumping towers of the Cutzamala system force
water from Valle de Bravo's manmade Lake Avdndaro up
and over the mountains toward Mexico City.

Hundreds of years old, a small fish farm provides
protein for villagers using the cold headwaters above

Valle de Bravo.

photo credits: ©2006 J. Carl Ganter/Circleofblue.org







Batallones Rojos

Mexico City—As the sky brightens over the
Batallones Rojos apartments in the |ztapalapa
district of Mexico City, Rogelio Gonzalez turns
a giant blue valve, releasing a rush of water to
the apartment buildings across the street, home
to 1,500 working-class people.

The residents have to hurry their morning wash-
ing and cooking fasks, though. Gonzalez will turn
off the water two hours later, just before the giant
reservoir fank above him runs dry. Engineers say
there isn't enough water in the Iztapalapa system
to supply this and many other Mexico City neigh-
borhoods with enough water.

PHOTOS (near right, top to bottom):

Water tankers proliferate throughout Mexico City,
especially in Iztapalapa, where water demand exceeds
the supply provided by the municipal underground

infrastructure.

Rogelio Gonzalez manages this pumping and reservoir
station that supplies water—for only two hours each
day—to the 1,500 residents of the Batallones Rojos
apartment complex.

Children play in the parking lot of the Batallones Rojos
apartment buildings.

photo credits:©2006 J. Carl Ganter/Circleofblue.org







Jemima Odo of Nyanza, Kenya,
demonstrates PGR sachet
(courtesy of Greg Allgood)



HOUSEHOLD WATER TREATMENT AND SAFE

STORAGE OPTIONS IN DEVELOPING COUNTRIES:

A REVIEW OF CURRENT IMPLEMENTATION PRACTICES

By Daniele S. Lantagne, Robert Quick, and Eric D. Mintz

he United Nations’ International Drinking

Water Supply and Sanitation Decade

(1981-1990) failed to achieve its goal of
universal access to safe drinking water and sanitation
by 1990 (World Health Organization [WHO],
2003). Even though service levels rose by more than
10 percent during the decade, 1.1 billion people still
lacked access to improved water supplies, and 2.4
billion people were without adequate sanitation, in
1990 (WHO/UNICEE 2000). Reasons cited for
the decade’s failure include population growth, fund-
ing limitations, inadequate operation and mainte-
nance, and continuation of a traditional “business as
usual” approach (WHO/UNICEE 1992).

The world is on schedule to meet the
Millennium Development Goal (MDG), adopted
by the UN General Assembly in 2000 and revised
after the World Summit on Sustainable Develop-
ment in Johannesburg, to “halve, by 2015, the pro-
portion of people without sustainable access to safe
drinking water and basic sanitation” (World Bank
Group, 2004; WHO/ UNICEE 2004). However,
success still leaves more than 600 million people
without access to safe water in 2015 (WHO/
UNICEE 2000). In addition, although the MDG

target specifically states the provision of “safe” drink-
ing water, the metric used to assess the MDG target
is the provision of water from “improved” sources,
such as boreholes or household connections, as it is
difficult to assess whether water is safe at the house-
hold level (WHO/UNICEE 2004). Thus, many
more people than estimated may drink unsafe water

from improved sources.

To overcome the difficulties in providing safe water
and sanitation to those who lack it, we need to
move away from “business as usual” and research
novel interventions and effective implementation
strategies that can increase the adoption of tech-
nologies and improve prospects for sustainability.
Despite general support for water supply and sani-
tation, the most appropriate and effective interven-
tions in developing countries are subject to signifi-
cant debate. The weak links among the water,
health, and financial sectors could be improved by
communication programs emphasizing health'—as
well as micro- and macroeconomic—Dbenefits that

could be gained.

1. The health consequences of inadequate water and sanitation services include an estimated 4 billion cases of diarrhea and 2.2

million deaths each year, mostly among young children in developing countries (WHO/UNICEE, 2000). In addition, water-

borne diarrheal diseases lead to decreased food intake and nutrient absorption, malnutrition, reduced resistance to infection

(Baqui et al., 1993), and impaired physical growth and cognitive development (Guerrant et al., 1999).
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The new focus on novel interventions has led
researchers to re-evaluate the dominant paradigm
that has guided water and sanitation activities
since the 1980s. A literature review of 144 studies
by Esrey et al. (1991) represents the old paradigm,
concluding that sanitation and hygiene education
yield greater reductions in diarrheal disease (36
percent and 33 percent, respectively) than water
supply or water quality interventions.> However, a
more recent meta-analysis commissioned by the
World Bank contradicted these findings, showing
that hygiene education and water quality improve-
ments are more effective at reducing the incidence
of diarrheal disease (42 percent and 39 percent,
respectively) than sanitation provision and water
supply (24 percent and 23 percent, respectively)
(Fewtrell & Colford, 2004).

The discrepancy between these findings can be
attributed in part to a difference in intervention
methodology. Esrey et al. (1991) reviewed studies
that largely measured the impact of water quality
improvements at the source (i.e., the wellhead or
community tap). Since 1996, a large body of pub-
lished work has examined the health impact of
interventions that improve water quality at the
point of use through household water treatment
and safe storage (HWTS; Fewtrell & Colford,
2004). These recent studies— many of them ran-
domized controlled intervention trials—have
highlighted the role of drinking water contamina-
tion during collection, transport, and storage
(Clasen & Bastable, 2003), and the health value of
effective HWTS (Clasen et al., 2004; Quick et al.,

1999, 2002; Conroy et al., 1999, 2001; Reller et
al., 2003).

In 2003, as the evidence for the health benefits
of HWTS methods grew, institutions from acade-
mia, government, NGOs, and the private sector
formed the International Network to Promote
Household Water Treatment and Safe Storage,
housed at the World Health Organization in
Geneva, Switzerland. Its stated goal is “to contribute
to a significant reduction in waterborne disease,
especially among vulnerable populations, by pro-
moting household water treatment and safe storage
as a key component of water, sanitation, and
hygiene programmes” (WHO, 2005).

This article summarizes five of the most common
HWTS options—chlorination, filtration (biosand
and ceramic), solar disinfection, combined filtra-
tion/chlorination, and combined flocculation/chlo-
rination—and describes implementation strategies
for each option.> We identify implementing organi-
zations and the successes, challenges, and obstacles
they have encountered in their projects. We consid-
er sources of funding and the potential to distribute
and sustain each option on a large scale, and pro-
pose goals for future research and implementation.
This article focuses on point-of-use drinking
water treatment and safe storage options, which can
accelerate the health gains associated with improved
water until the longer-term goal of universal access
to piped, treated water is achieved. By preventing
disease, HWTS practices can contribute to poverty

2. This study reinforced previous work (Esrey, 1985) that led the water and sanitation sector to de-emphasize improving water quality as a

way to reduce diarrheal disease incidence.

3. Space precludes exhaustive consideration of all HWTS options, and thus we have chosen those that are most widely used. For a thor-

ough technical review of all HWTS options, see Managing Water in the Home: Accelerated Health Gains From Improved Water Supply
(Sobsey, 2002). For reviews of safe storage options, see Mintz et al. (1995, 2001).




alleviation and development. Their widespread use,
in conjunction with hygiene education and sanita-
tion, could save millions of lives until the infra-
structure to reliably deliver safe water to the entire
world population has been created.

We use a consistent evaluation scheme for each

of the HWTS options discussed (see Table 1):

1. Does the HWTS option remove or inactivate
viral, bacterial, and parasitic pathogens in
water in a laboratory setting?;

2. In the field, is the HWTS option acceptable,
can it be used correctly, and does it reduce
disease among users?; and

3. Is the HWTS option feasible at a large scale?

Chlorination was first used to disinfect public
water supplies in the early 1900s, and helped dras-

tically reduce waterborne disease in cities in Europe

and the United States (Gordon et al., 1987).
Although there had been small trials of point-of-
use chlorination (Mintz et al., 1995), larger-scale
trials began in the 1990s as part of the Pan
American Health Organization (PAHO) and the
U.S. Centers for Disease Control and Prevention
(CDC) response to epidemic cholera in Latin
America (Tauxe, 1995). The Safe Water System
(SWS) strategy devised by CDC and PAHO

includes three elements:

TABLE 1: SUMMARY OF HWTS OPTION PERFORMANCE CRITERIA

Criterion Lab Studies Field Studies _ ]
Can intervention be
ol " brought to scale?
HWTS Option | Vius | Bacteria | Protozoa Resi ua Acceplable fo Health impact?
Protection? userse
v Yes
Chlorination | Medium | High Llow Chlorine Yes e (operates at village
(4 studies) i
and national scale)
Medium- Unknown
BioSand Filtration |Unknown High High No Yes Unknown (operates at village
9 and regional scale)
. Yes Unknown
N Medium- : : '
Ceramic Filiration |Unknown Hih High No Yes (1 study with (operates at villoge
9 imported filters) | and regional scale)
Vs Unknown
Solar Disinfection |  High High High |Safe Storage Yes : (operates at village
(4 studies) :
and regional scale)
I Unknown
F\lTroﬂgn gnd Medium | High | Unknown | Chlorine Yes 1 Unpub\ﬁshed (operates at villoge
Chlorination cross-sectional ;
and regional scale)
study)
Floceulation and High High High Chlorine Yes o (o erofezecsﬂ village
Chlorination 9 9 9 (5 studies) peraie 9
and national scale)
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e Treating water with dilute sodium hypochlorite!
at the point of use;

* Storing water in a safe container; and

* Educating users to improve hygiene, as well as
water- and food-handling practices.

The sodium hypochlorite solution is packaged in
a bottle with directions instructing users to add
one full bottle cap of the solution to clear water
(or two caps to turbid water) in a standard-sized
storage container, agitate, and wait 30 minutes
before drinking. In four randomized controlled
trials, the SWS reduced the risk of diarrheal dis-
ease by 44—84 percent (Luby et al., 2004; Quick
et al., 1999, 2002; Semenza et al., 1998). At con-
centrations used in HWTS programs, chlorine
effectively inactivates bacteria and some viruses
(American Water Works Association, 1999); how-
ever, it is not effective at inactivating some proto-
zoa, such as cryptosporidium.® Initial research
shows water treated with the SWS does not exceed
WHO guidelines for disinfection by-products,
which are potentially cancer-causing agents (CDC,
unpublished data). Because the concentration of
the chlorine solution used in SWS programs is
low, the environmental impacts of the solution

are minimal.

Chlorination: Implementation Strategies

SWS implementation has varied according to local
partnerships and underlying social and economic
conditions. The disinfectant solution has been dis-
tributed at national and subnational levels in 13

countries through social marketing campaigns, in
partnership with the NGO Population Services
International (PSI). In Indonesia, the solution is
distributed primarily by private sector efforts, led
by a local manufacturing company. In several
countries— including Ecuador, Laos, Haiti, and
Nepal—the ministries of health or local NGOs
run the SWS programs at the community level. In
Kabul, Afghanistan, the SWS is provided at no
charge to pregnant women receiving antenatal
care. The SWS has also been distributed free of
charge in a number of disaster areas, including
Indonesia, India, and Myanmar following the
2004 tsunami, and also in Kenya, Bolivia, Haiti,
Indonesia, and Madagascar after other natural dis-
asters. When SWS programs are in place, the
product’s ready availability greatly facilitates emer-
gency response. The CDC has developed an
implementation manual and provides technical
assistance to organizations implementing SWS
projects (CDC, 2001).

PSI's Social Marketing of the SWS in Zambia
PSI is the largest social marketing NGO in the
world, with offices in more than 70 countries. PSI
designs a brand name and logo for health prod-
ucts; sells them at low prices; distributes them
through wholesale and retail commercial net-
works; and generates demand for the products
through behavior change communications such as
radio and TV spots, mobile video units, point-of-
sale materials, theater performances, and person-

to-person communications.

4. Sodium hypochlorite (NaOCI) is a slightly yellow, transparent liquid. As a chlorine donor, it serves as a strong oxidizer, bleaching

agent, and sterilizer.

5. Microscopic parasites of the genus Cryptosporidium cause a diarrheal disease called cryptosporidiosis. Once an animal or person is

infected, the parasite lives in the intestine and passes in the stool. The parasite is protected by an outer shell that allows it to sur-

vive outside the body for long periods of time and makes it very resistant to chlorine-based disinfectants.
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In October 1998, PSI launched its Zambian
SWS product, a bottle of sodium hypochlorite
solution branded as “Clorin.” This program is one
of the oldest PSI/CDC collaborations. Sales steadi-
ly increased from 732 bottles per month in
October 1998 to 132,000 bottles per month in
November 2003. A cholera epidemic in 1999
increased demand for Clorin; sustained social mar-
keting and promotion in health centers and door-
to-door visits stimulated further sales (Olembo et
al., 2004). A population-based, cross-sectional
study conducted by an independent agency report-
ed that 42 percent of households said they were
currently using Clorin, and 22 percent reported
using it in the past (Olembo et al., 2004).
However, only 13 percent of households had resid-
ual chlorine in their water at the time of the unan-
nounced visit, indicating a discrepancy between
reported and actual use. The study did not find a
lower rate of reported diarrhea among users of
Clorin as compared to non-users. However, using
large cross-sectional studies to assess the efficacy of
household water treatment options requires fur-
ther refinement. The limitations of this study,
which was the first large cross-sectional population
study (as opposed to a randomized study with a
controlled population), impacted the results.

The Clorin product is subsidized by USAID; the
full cost of the 250-milliliter bottle—including pro-
duction, marketing, distribution, and overhead—is
US$0.34, and the retail price is set at US$0.12. The
total program cost per person-month of protection
from diarrhea is US$0.045 (CDC, unpublished
data). Increasing the price to recover full costs could
have a negative impact on demand, particularly in a
country like Zambia, which ranks 164th out of 177
on the Human Development Index (UN Develo-

pment Programme, 2004). The program needs

studies of the price elasticity of demand for this
product, and is currently implementing options to
significantly lower costs.

PSI’s Zambia project is an example of a
successful social marketing intervention that
creates demand for a product and makes it wide-
ly available through the commercial sector.
Interested NGOs can readily incorporate Clorin
into their own programming. The two major
challenges this program faces are achieving finan-
cial self-sufficiency while maintaining access to
the product, and increasing demand among the
highest-risk populations. With its wide Clorin
use and distribution, Zambia is an ideal location
for future research on program effectiveness in
disease prevention, cost-effectiveness, and inter-
ventions to reduce economic and behavioral

barriers to utilization.

Community-Based NGO Program
in Northern Haiti
In contrast to PSI’s national-scale approach, the

Jolivert Safe Water for Families Project (JSWF)

produces its own disinfectant, “Dlo Pwop,” at the
Missions of Love Clinic in Jolivert, Haiti, for dis-
tribution in nearby communities. The JSWF
Project installed a hypochlorite generator—a sim-
ple device that passes electric current through
water and salt to generate hypochlorite—and
trained two Haitian technicians to produce the
disinfectant, sell it to families, provide educational
support, and test for residual chlorine in users’
household water. Small-scale local production and
distribution has ensured a continuous supply of
disinfectant to families in spite of natural disasters
and political upheavals.

JSWEF spends about US$7 to provide a bucket

with a lid and spigot for safe storage, as well as




educational materials, for a family in the program.
After that initial investment, disinfectant sales
almost meet operating expenses. One month’s sup-
ply of the disinfectant sells for US$0.09, which is
within the budget of most Haitian families. The
project uses refillable bottles to reduce the cost of
the disinfectant. JSWF began in September 2002
with 200 families; an independent evaluation four
months later documented a reduction in diarrheal
disease incidence of 55 percent (Brin, 2003).
However, the data were from a cross-sectional sur-
vey, which is not as reliable for determining diar-
rheal disease outcomes as randomized, controlled,
cohort studies. JSWF has expanded to more
remote areas by transporting bulk disinfectant and
distributing it through satellite refilling stations.
Currently, the program distributes about 1,000
bottles of solution per month to approximately
1,200 participating families (7,200 people).

This type of program reaches rural populations
in ways that are culturally appropriate and more
cost-effective than many other programs. In addi-
tion, this program has created demand in sur-
rounding communities via word-of-mouth adver-
tising. The main drawbacks are the dependence on
the hypochlorite generator and on outside pro-
grammatic support to enroll new families.

Chlorination: Benefits and Drawbacks
of the SWS
The benefits of point-of-use chlorination include:
¢ Proven reduction of bacteria and most viruses;
* Residual protection against contamination;
* Ease of use and thus acceptability to users;
* Proven health impact in multiple randomized,
controlled studies;

6. Most currently used filtration options are locally manufactured.

e Scalability; and

* Low cost.

The drawbacks include:

* Relatively low protection against some viruses
and parasites;

* Lower effectiveness in water contaminated
with organic and certain inorganic com-
pounds;

* Potential objections to taste and odor; and

* Concerns about the potential long-term car-
cinogenic effects of chlorination

by-products.

Porous stones and a variety of other natural mate-
rials have been used to filter visible contaminants
from water for hundreds of years. These mechani-
cal filters are an attractive option for household
treatment because:
* There are many locally available and inex-
pensive options for filtering water;
* They are simple and easy to use; and
* Such filter media are potentially
long-lived.

However, filtration is the least-studied HWTS
intervention; and pathogen removal, filter mainte-
nance, and the lack of residual protection pose chal-
lenges to implementation.

A recent health impact study in Bolivia docu-
mented a 64 percent reduction in diarrhea in
users of 0.2 micron ceramic candle-shaped filters
manufactured in Switzerland (Clasen et al.,
2004).¢ Users prevented recontamination by using
a tight-fitting lid over the receptacle, a tight seal
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to prevent leaking around the filters into the
receptacle, and a spigot to access the water. In
addition, users can clean the filters without
removing them and potentially exposing the water

in the receptacle to contaminants.

The BioSand Filter (BSF) is a slow-sand filter
adapted for use in the home. The most widely used
version of the BSF is a concrete container approxi-
mately 0.9 meters tall and 0.3 meters square, filled
with sand. The water level is maintained at 5-6
centimeters above the sand layer by setting the
height of the outlet pipe. This shallow water layer
allows a bioactive layer to grow on top of the sand,
which helps reduce disease-causing organisms. A
plate with holes in it is placed on the top of the
sand to prevent disruption of the bioactive layer
when water is added to the system. To use the sys-
tem, users simply pour water into the BSF, and col-
lect finished water from the outlet pipe in a bucket.
In laboratory and field testing, the BSF consistently
reduces bacteria, on average, by 81-100 percent
(Kaiser et al., 2002) and protozoa by 99.98-100
percent (Palmateer et al., 1999). Initial research has
shown that the BSF removes less than 90 percent of
indicator viruses (Mark Sobsey, personal communi-
cation, March 20, 2005).

BioSand Filtration: Implementation Strategies
The BSF has been implemented through two
main strategies. In the NGO model, employed in
Cambodia and other countries, the cost of the fil-
ters is subsidized, and a NGO promotes the use
of the BSF in the community and provides the
filters. In the micro-entrepreneur model, used in
Kenya and the Dominican Republic, local entre-

preneurs construct the BSE receive training and

start-up materials, and then develop micro-enter-
prises to sell filters within their communities.

Regional-Scale NGO Project in Cambodia
Samaritan’s Purse, an international faith-based
NGO, is one of the principal implementers of the
BSE responsible for the installation of approxi-
mately 30,000 of the 100,000 BSF filters in use
worldwide. Samaritan’s Purse has developed an
implementation manual and employs a staff water
expert to provide technical support to BSF proj-
ects across the world.

Samaritan’s Purse has installed 15,000 filters in
Cambodia, where it works with local partners to
hold informational meetings for potential BSF
users. Attendees interested in receiving a BSF are
invited to a second training meeting to sign up for
the program. This self-selected group is then asked
to contribute a small amount of the cost of the BSF
(about US$3), attend focus group trainings on
hygiene and use of the BSE and send one family
member to assist with the construction and trans-
portation of the BSE The full cost of installing a
BSF in a home in Cambodia is US$67; funding for
this project primarily comes from the Canadian
International Development Agency.

The success of this project is directly related to
the strength of the cooperating staff in Cambodia
(Kaida Liang, personal communication,
December 24, 2004). Implementation challenges
include human errors and the weight of the BSF
(350 pounds), which makes transportation diffi-
cult and complicates installation in homes on
stilts. Currently, 75,000 families are waiting to
receive a filter, and lack of funding has limited
expansion. As the project has grown, economies
of scale and lessons learned have made installation
more efficient and less costly.




BioSand Filtration: Benefits and Drawbacks
The benefits of the BSF include:
* Proven removal of protozoa and approximate-
ly 90 percent of bacteria;
* High user acceptability due to ease of use,
and improved look and taste of water;
¢ Produced from locally available materials;
¢ One-time installation with few maintenance
requirements; and
* Long life.

The drawbacks of the BSF include:

e Low rate of virus inactivation;

* Lack of residual protection and removal of
less than 100 percent of the bacteria, which
leads to recontamination;

e The current lack of studies proving health
impact; and

* Difficulty in transport and high initial cost,
which make scalability more challenging.

Ceramic filters have traditionally been used for water
treatment throughout the world. Currently, the
most widely distributed ceramic filter is the Potters
for Peace (PFP) filter, which is shaped like a flower-
pot and impregnated with colloidal silver.” Holding
8.2 liters of water, it sits inside a 20- to 30-liter plas-
tic or ceramic receptacle with a spigot. Laboratory
testing has shown that although the majority of the
bacteria are removed mechanically through the fil-
ter’s small (0.6-3.0 microns) pores, colloidal silver is
necessary to inactivate 100 percent of the bacteria
(Lantagne, 2001a). The filter removes 99.99 percent

of protozoa by mechanical processes (Lantagne,
2001a); however, the effectiveness of the filter in

inactivating or removing viruses is unknown.

Ceramic Filtration: Implementation Strategies
PFP is a U.S.-based NGO whose mission is to
build an international network of potters con-
cerned with peace and justice issues. PFP helps
potters learn appropriate technologies and mar-
keting skills that improve their livelihoods and
sustain their environment and cultural traditions.
After staff members were introduced to the
ceramic filter design, PFP established a filter-mak-
ing factory in Managua, Nicaragua. Funding for
the project initially came from private donations.
The filter factory is now a self-financed micro-
enterprise in Nicaragua. NGOs pay US$10 per
filter, and transport the filters themselves to proj-
ect locations. From 1999-2004, PFP made and
sold a total of 23,000 filters in Nicaragua. PFP
has also established filter-making factories in 12
other countries, contracted by organizations that
provide funding for technical assistance and facto-
ry construction.

In the current model, the factory sells filters to
NGOs, who then implement a water program.
This model is attractive to NGOs because they do
not have to produce the filters, but it suffers from
a lack of consistent training and education for
both the NGO implementers and the users. Poor
cleaning and maintenance of the filter often leads
to recontamination of finished water (Lantagne,
2001b). To address this issue, PFP is working
with cooperating NGOs to develop, implement,

7. Colloidal silver—tiny silver particles suspended in liquid—is a disinfectant, preventing bacterial growth in the ceramic filter

and assisting in inactivating the bacteria in the filter. The use of colloidal silver in the PFP filter does not leave a residual in the

drinking water.
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and evaluate an educational program that includes
safe storage, proper procedures for cleaning the
filter, and follow-up visits to ensure proper use
continues and broken filters are replaced. This
educational component is critical for the real-
world performance of the filter to match its
effectiveness in the laboratory, and to test whether
filters made with locally produced materials will
prevent diarrhea.

Ceramic Filtration: Benefits and Drawbacks
The benefits of the PFP ceramic filter include:
* Proven reduction of bacteria and protozoa in
the laboratory;
e Ease of use;
* Long life, if the filter remains unbroken; and
* Relatively low cost due to local production of

the filter.

The drawbacks include:

* Unknown effectiveness against viruses;

* Lack of residual protection, leading to reconta-
mination;

* Lack of health impact studies of this particular
filter design;

* The need to educate the user to keep the filter
and receptacle clean; and

* A low flow rate of 1-2 liters per hour.

Solar disinfection (SODIS) was initially developed
to inexpensively disinfect water used for oral rehy-
dration solutions (Acra et al., 1984). In 1991, the
Swiss Federal Institute for Environmental Science

and Technology began to investigate and implement
solar disinfection as a HWTS option. Users of
SODIS fill 0.3-2.0 liter plastic soda bottles with
low-turbidity water, shake them to oxygenate the

water, and place the bottles on a roof or rack for six
hours (if sunny) or two days (if cloudy). SODIS has
been proven to inactivate bacteria and viruses
(Wegelin et al., 1994; Sommer et al., 1997); the
protozoa cryptosporidium and giardia are also sensi-
tive to solar irradiation (Méndez-Hermida et al.,
2005; Martin Wegelin & Regula Meierhofe, person-
al communication, March 8, 2005). Randomized
controlled studies have shown SODIS to reduce
diarrheal disease incidence by 9—86 percent (Conroy
et al., 1996, 1999, 2001; Hobbins, 2003).

Solar Disinfection: Implementation Strategies
As a virtually zero-cost technology, SODIS faces
marketing constraints. Since 2001, local NGOs in
seven countries in Latin America—as well as in
Uzbekistan, Pakistan, India, Nepal, Sri Lanka,
Indonesia, and Kenya—are disseminating SODIS
by training and educating users at the grassroots
level, providing technical assistance to partner
organizations, lobbying key players, and establish-
ing information networks. The program has been
funded by the AVINA and Solaqua Foundations,
private and corporate sponsors, and official devel-
opment assistance. The program has shown that
SODIS is best promoted and disseminated by local
institutions with experience in community health
education. Creating awareness of the importance of
treating drinking water and establishing correspon-
ding changes in behavior requires a long-term
training approach and repeated contact with the
community. The Swiss Federal Institute for Enviro-
nmental Science and Technology has developed an
implementation manual, and provides technical
assistance to NGOs implementing SODIS. The
method, which has been disseminated in more
than 20 developing countries, is regularly applied

by more than one million users.




A NGO Project in East Lombok, Indonesia
After a successful pilot project, two local NGOs

worked closely with the district health department

in East Lombok, Indonesia, to promote SODIS
(Meierhofer, 2005). This large-scale dissemination
project worked through community health cen-
ters to train health officials, sanitarians, teachers,
and community representatives in improved
hygiene practices and use of SODIS. These train-
ers, in turn, trained 144 villages and 70 elemen-
tary schools in the use of SODIS, reaching
130,000 people in 14 months.

The project ensured sustainability by working
closely with government partners. Integrating
hygiene education and SODIS into the commu-
nity health center structure provided long-term
continuity for the project, which reduced bacterial
contamination of household drinking water by 97
percent. Acquiring enough plastic bottles for each
family was a challenge, so the project established a
mechanism to transport and sell bottles. Georg
Fischer AG, a German corporation, provided
funding at a cost of US$0.80 per capita.

Solar Disinfection: Benefits and Drawbacks
The benefits of SODIS include:

¢ Proven reduction of bacteria, viruses, and
protozoa;

* Proven health impact;

e Acceptability to users because of the minimal
cost to treat water, ease of use, and minimal
change in water taste; and

* Unlikely recontamination because water is
consumed directly from the small, narrow-
necked bottles (with caps) in which it
is treated.

8. Turbidities higher than 30 Nephelometric Turbidity Units.

Using solar disinfection (SODIS) in Nepal
(courtesy of EAWAG/Water and Sanitation in Developing
Countries [SANDEC])

The drawbacks include:

* Need to pretreat water that appears slightly
dirty;®

* Low user acceptability because of the limited
volume of water that can be treated at one time
and the length of time required to treat it; and

* Requires a large supply of intact, clean, and
properly sized plastic bottles.

Several systems incorporate both a physical filtra-
tion step for particle removal and a chlorination
step (or steps) for disinfection. This dual approach
produces high-quality finished water. The Gift of
Water, Inc., (GWI) purifier is a two-bucket sys-
tem with a polypropylene string-wound filter in
the top bucket and a granulated activated-carbon
filter in the bottom bucket. Users collect water in
the top bucket, add chlorine (purchased locally
each month), wait 30 minutes, and then place the

013A3] NI SNOILIO IOVIOLS

SAINNOD ONI

VS ANV IN3IWIVIE | d3IVAA dIOHISNOH



ES

DRTUNI

PP

O

S: EXPANDING
VALL-SCALE VWATER AND SANITATION PROJECTS

VVATER STOR
IN' SA

top bucket on the bottom bucket, which activates
a check-valve allowing water to flow through the
two filters into the bottom bucket. Water is
removed from the system via a tap in the bottom
bucket, and a small amount of chlorine is added
manually to the bottom bucket as residual protec-
tion. This system has been proven to reduce bacte-
ria sufficiently to meet WHO guidelines
(Varghese, 2002). Studies of protozoal removal
have been inconclusive (Borucke, 2002); viral
removal has not yet been studied.

Filtration and Chlorination: Implementation
Strategies

GWI is a faith-based organization headquartered in
Florida that assembles, distributes, and implements
village-based programs with the GWI purifier.
Church groups in the United States sponsor com-
munities in Haiti, many through the Catholic
Parish Twinning Program of the Americas.

Once a village is sponsored, Haitian GWTI staff
work with the community to establish a water
committee and install purifiers in 200-400
homes. In addition, two local community health
technicians are trained by master technicians to
visit the users’ homes weekly and perform mainte-
nance and residual chlorine spot-checks. The
purifier has garnered high levels of community
acceptance, and an independent cross-sectional
study found a 56 percent reduction in diarrheal
disease incidence in users, with a 35 percent
reduction when controlling for socio-economic
status and hygiene practice (Varghese, 2002). As
noted earlier, however, cross-sectional studies are
not a reliable method for evaluating diarrheal dis-

case. There are currently 70 sponsorships, cover-

ing 120 villages, and more than 16,000 purifiers,
with 200 paid Haitian staff in the GWI program.

The program is expanding at a rate of
8,000-10,000 new families per year.

The program offers a successful product
(water treatment for a village) to consumers
(churches) who have resources and good inten-
tions, but lack the technical capacity to imple-
ment a water intervention in a needy community.
In July 2004, a church in Atlanta, Georgia, pro-
vided GWI with US$5,600 to install 400 puri-
fiers, train the community members and health
technicians, and pay annual salaries for two of
the technicians (Molly Brady, personal communi-
cation, December 29, 2004). By September
2004, the program had conducted the training
and installed 200 filters; the church was very
pleased with the program’s progress, but was con-
cerned about its ability to provide the techni-
cians’ salaries indefinitely. The drawbacks thus
include the uncertainty of consistent support
from community health technicians.

Filtration and Chlorination: Benefits
and Drawbacks
The benefits of the GWI purifier are:

* High removal rates of bacteria, even in turbid
waters;

* Residual protection;

* High acceptability among users due to the
ease of use and visual improvement of the
water; and

* Health impact, as measured by a cross-sec-
tional study. (Internal GWI studies attribute
their success to the program’s community
health technicians [Phil Warwick, personal
communication, March 8, 2005].)

The drawbacks of the GWI purifier are:

* Unknown viral and protozoa removal; and




* The need for regular filter replacement, ongo-
ing technical support, and continuing educa-
tion, in addition to concurrent ongoing costs.

Several systems incorporate both a chemical
coagulation step for particle removal (floc-
culation’) and a chlorination step (or steps) for
disinfection. This dual approach produces high-
quality finished water. The Procter & Gamble
Company (P&G) has developed a HWTS
option for sale at no profit to users and NGOs,
called PaR Purifier of Water. This small sachet
contains powdered ferrous sulfate (a flocculant)
and calcium hypochlorite (a disinfectant). To use
PuR, users open the sachet, add the contents to
an open bucket containing 10 liters of water, stir
for five minutes, let the solids settle to the bot-
tom of the bucket, strain the water through a
cotton cloth into a second container, and wait 20
minutes for the hypochlorite to inactivate the
microorganisms.

PuR incorporates both the removal of particles
and disinfection. Because of this dual process
treatment, PGR has high removal rates of bacteria,
viruses, and protozoa, even in highly turbid waters
(Souter et al., 2003; Le et al., 2003). Use of PGR
reduced diarrheal disease incidence by 16 percent
to more than 90 percent in five randomized con-
trolled health intervention studies (Reller et al.,
2003; Chiller et al., 2003; Crump et al., 2004;
Agboatwalla 2004; Doocey, 2005). It also can
remove heavy metals, such as arsenic. PuR is pro-
vided to global emergency relief groups for
US$0.035 per sachet, plus shipping.

Using solar disinfection (SODIS) in Nepal
(courtesy of EAWAG,/Water and Sanitation in Developing
Countries [SANDEC])

Flocculation and Chlorination:

Implementation Strategies

P&G has recently moved from research and
development of the PuR product to research into
effective implementation strategies. P&G is inves-
tigating social marketing—in partnership with
PSI—in Haiti, Pakistan, and Uganda, and distri-
bution during emergency responses.

Emergency Response Using PR

Three hundred thousand PTR sachets were distrib-
uted in response to the flooding after Hurricane
Jeanne struck Gonaives, Haiti, in September 2004.
PSI and CARE staff were trained in the use of the
product and, within weeks of the flooding, distrib-
uted PuR and educational materials to affected

communities.

9. In flocculation, fine particles in water are gathered together (aggregated) into larger particles by mixing water with coagulant chemicals.
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As correct use of PuR requires several steps, the in highly turbid waters;

program’s success in Haiti was due to well-trained * Residual protection;

staff who understood the product, “trained the * Proven health impact;

trainers” (local community members), and provided * User acceptability due to water’s visual

them with the skills, knowledge, and materials to improvement;

teach others through community demonstrations * Ease of scalability or use in an emergency

(Bowen et al., 2005). Adequate supplies of instruc- because the sachets are centrally produced,

tional and promotional materials in the local lan- and easily transported (due to their small

guage were also very useful. size, long shelf life, and classification as a
The lessons learned in Haiti helped inform non-hazardous material for air shipment);

emergency response procedures elsewhere. In and

refugee camps in Liberia, Johns Hopkins University * Reduced concern about carcinogenic effects

researchers provided trainings, demonstrations, and of chlorination because organic material is

the two buckets necessary to use the product. They removed in the treatment process.

documented a 93.6 percent reduction in diartheal

disease incidence among PuR users compared toa The drawbacks of PuR are:

control group of safe storage users (Doocey, 2005). * Mulit-step process requiring demonstrations

Before the South Asia tsunami in December 2004, for new users and a time commitment for

5 million sachets of PuR had been procured for water treatment from the users;

emergency response (Greg Allgood, personal com- * Requires two buckets, a cloth, and a stirring

munication, February 3, 2005). Since then more device; and

than 16 million sachets have been purchased and * High relative cost per liter of water treated.

transported to tsunami-affected areas in Indonesia,
Sri Lanka, and the Maldives by Samaritan’s Purse,
AmeriCares, and PSI. Samaritan’s Purse, UNICEF,  : Many researchers, private companies, faith-based

>

5 World Vision, the International Rescue Committee, | organizations, international and local NGOs,

) and the International Federation of the Red Cross donors, ministries of health, and end users are

z5 have all mobilized and trained communities to use ~ : interested in HWTS options and in mechanisms

5 E PuR, following an initial model established by for their implementation. The evidence base for

OJ> Samaritan’s Purse, which provides affected people a these interventions is well-established and grow-

% % cloth, a spoon, soap, an instruction card, and 72 ing, and an active program of further technical

i i sachets of PuR packaged in two buckets. . and operations research is being pursued on

B % - multiple fronts.

:;l) Flocculation and Chlorination: HWTS implementation has enjoyed numerous

. Benefits and Drawbacks . successes. First and foremost, field-based programs

=7 The benefits of PGR are: have documented reductions of diarrheal diseases
« Removal or inactivation of viruses, bacteria, ~ : in end users. Factors that contributed to successful

parasites, heavy metals, and pesticides, even * programs include:




* The ability to obtain qualitcy HWTS option
components (and any replacement parts)
locally;

* Behavior change communications including
person-to-person communications and/or
social marketing; and

* Availability of implementation materials and
technical assistance to support on-the-ground

implementers.

HWTS implementation projects have also encoun-
tered significant challenges, including:

* Questions regarding the health impact of
these interventions in large-scale “real-world”
situations;

* Long-term sustainability of the projects, espe-
cially long-term access to supplies; and

* Scaling up to efficiently reach people without
access to improved water sources.

Larger studies will demonstrate the health impact
of HWTS in real-world settings, and more time
will tell us whether these programs are sustain-
able. Expanding efficiently to global scale will
require a creative combination of market, micro-
enterprise, and community-based approaches.
The long-term goal of water infrastructure for all,
however, should not be delayed by efforts to
meet the short-term goal of health benefits from
household water treatment. Research could help
ensure that these two strategies can be imple-
mented together to achieve both goals.

An additional challenge for implementers is
choosing the best HWTS option in a given area.

Important criteria to consider when selecting an
HWTS option include:
o Community specific needs and preferences: For
example, if the turbidity of the source water is

high, users should pretreat water with filtration
or coagulation before disinfection and safe stor-
age—or, if users prefer a current practice, such
as storing water in ceramic pots, incorporate
that practice into the project;

* The mechanism to prevent recontamination of the
treated water: A number of HWTS options
incorporate some form of residual protection
(SWS, SODIS, GWI, PuR); safe storage or
other mechanisms to prevent post-treatment
contamination should be a part of every
HWTS project; and

* The mechanisms (financial and otherwise) to pro-
vide sustained availability: Long-term access to
the HWTS option requires not only activating
some type of supply chain, but also ensuring

that once activated, access is uninterrupted.

Unfortunately, these criteria may not be systemati-
cally considered when HWTS interventions are
implemented. We studied a BioSand Filter instal-
lation in a peri-urban slum with access to piped,
processed, municipal water—Ilikely not the most
cost-appropriate or effective intervention for this
setting. An investigation of source water quality
before implementation would have discovered this,
and potentially a more appropriate intervention—
such as improving the local water supply, educat-
ing users about safe water storage to prevent
recontamination, or using chlorination alone—
could have been implemented.

In some situations, there may not be an appro-
priate HWTS option. While accompanying a U.S.
school group on a trip to Mexico to plan a joint
Mexico-U.S. student-run SWS project, an investi-
gation showed the project communities’ existing
piped, treated water was of good quality, though
with sub-optimal residual chlorine (Lantagne,
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TABLE 2: COST OF HWTS OPTIONS

*Including delivery, installation, distribution, education, marketing, overhead, and other costs.

Source: Costs reported in this table are self-reported by program coordinators.

HWTS Option Project Location Cost of Product Full Cost of Product*
and Implementer to User
Initial equipment Ongoing Cost
US$0.37 per bottle
1 botfle of chlorine A od for i of chlorine
Chlorination Zambia, PSI solution at US$0.12 cco;mfb :?lr n solution (US$0.25
per family per month costerbotie per bottle subsidized
by donor)
1 bottle of chlorine US$7 startup fee { L_J|S$O‘OQ p;rf
Chlorination Haiti, JSWF solution at US$0.09 per family paid Omrl‘y per mclmr of
per family per month by NGO crorne soTien
(no subsidy)
BioSand Cambodia, One-time cost of US$3 to AdUb5$§7GpOef BL? I N
Filtration Samaritan’s Purse family for BSF paid by covers @ one
expenses
: : US$10 for filter paid by
gﬁ:(]?f N|c<:|{r0rg; a, Pofters Zero NGO covers all factory Unknown
afio or Peace expenses
US$0.80 paid
_ 'Solor' Indonesia, local NGOs Zero Zero 2y INEO = person
Disinfection reached in
14-month project
US$1.71 per family US$4 paid by
Filtration and for filter US$12-15 paid NGO per family
Hranon Haiti, GWI US$0.12-0.34 per by NGO per famil er year
Chlorination P Y P Y hery
family per month for filter for education and
for chlorine replacement filters
o Flocculation and | South Asia tsunami Us$0.07 per ey
. - Zero Unknown per family
Chlorination emergency response
for sachets

2004). Although the SWS project was well-inten-

tioned, it was not an appropriate intervention for

cific; they vary with location, implementation
strategy, and desired endpoint, and cannot be gen-

RIES: EXPANDING OPPORTUNI
“ALE VVATER AND SANITATION PROJECTS

these communities. Instead, investigators recom- eralized. For example, in comparing the GWI and

mended improving the existing water treatment and : JSWF projects, both of which operate in rural

distribution infrastructure. Haiti, we find that the JSWF project requires a

IN SMm,

WATER S

A critical piece of every development program smaller subsidy and thus appears the better option.

is cost (see Table 2). Costs are highly program-spe-

However, the GWI project incorporates a filtra-




tion step that the JSWF project does not, and thus
treats turbid water more effectively. Program plan-
ners must evaluate both the costs and the treat-
ment needs in a community to determine the
most cost-effective and appropriate intervention.
When reviewing cost data, it is important to
compare them to the costs of other water and san-
itation improvements. A recent cost-benefit evalu-
ation found that all water and sanitation improve-
ments analyzed were cost-beneficial in all regions
of the world, with returns of US$1.92—-$15.02
on each US$1 invested, depending on region and
type of improvement (Hutton & Haller, 2004).
However, disinfection at the point of use (the
only HWTS option considered in the analysis)
had the lowest cost per person when compared
with all non-HWTS interventions to provide
improved water supply or sanitation. This initial
work indicates that HWTS options are cost-effec-
tive mechanisms for providing improved water
to households.

Although much research has been completed on
HWTS options, more is needed, including:
¢ Health impact studies:

+ Of the HWTS options that are widely dis-
tributed but have not yet been proven effec-
tive at reducing disease;

« Of a large-scale real-world project, such as
one of the national or sub-national PSI
SWS projects; and

« With longer-term endpoints in children,
including growth, cognitive development,
and mortality.

* Development of real-term, practical parameters
and performance measures to predict safety of

drinking water in developing countries;

* Investigations of the economics of moving to
large-scale projects, including cost analysis,
economic demand assessment, and sustainabil-
ity; and

¢ Determination of the relative and absolute
impact of HWTS options and other water, san-
itation, and hygiene (WASH) interventions,
and research investigating optimal combina-
tions of HWTS and WASH interventions.

In addition, important operational research ques-
tions remain, including:

* What motivates users to purchase and use a
HWTS option?;

* What are current purchase (use) and re-
purchase (sustained use) rates in different
demographic, socio-economic, and cultural
groups; and how do these correlate with water-
borne disease prevalence rates?;

* What is the health impact of routine versus
sporadic use of HWTS options in the home?;

* What are optimal behavior-change strategies for
hygiene and sanitation practices; and how do
we best incorporate these into different HWTS
implementation strategies?; and

e What are the most sustainable and cost-
effective ways to reach rural and remote areas?

To address these research questions, the HWTS
community should continue to work with aca-
demic institutions that provide technical knowl-
edge and student labor. The University of North
Carolina, Emory University, MIT, Johns Hopkins
University, and the London School of Hygiene
and Tropical Medicine, among others, have exist-
ing programs in public health or engineering
departments that research HWTS options. This
path has resulted in numerous successes, such as
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OPPORTUNITIES

CALE VWATER AND SANITATION PROJECTS

ORIES: EXPANDING

the development of a computer model to ascertain
SODIS appropriateness for any area of the world
using NASA data (Oates et al., 2002).

One question to ponder: are students being
trained for job opportunities that do not yet exist?
The interest in HWTS options is very high at the
student level. The HWTS community should seek
to identify and coordinate future human resources
with the growing number of graduates with relevant
field experience.

Lastly, HWTS options need to be implemented
at scale, and in conjunction with other water and
sanitation programming to help reduce disease
burden and alleviate poverty. A diverse array of
creative partners, with adequate capital and techni-
cal support, will be needed to complete this work.

HWTS systems are proven, low-cost interventions
that have the potential to provide safe water to
those who will not have access to safe water sources
in the near term, and thus significantly reduce mor-
bidity due to waterborne diseases and improve the
quality of life. HWTS implementations have devel-
oped from small pilot projects into national-scale
programs, and now face the challenge of reaching
the more than 1.1 billion in need of safe drinking
water, and effectively working with other water, san-
itation, and hygiene programs to achieve the great-
est health impact. The active, diverse, and expand-
ing community of researchers, private companies,
faith-based organizations, international and local
NGOs, and donors interested in answering these
questions can play a major role in helping the world
achieve the Millennium Development Goal to

halve, by 2015, the proportion of people without
access to safe water (World Bank Group, 2004).
Achieving this goal, and surpassing it, will require

continued collaboration, investment, and research
and development, but it is our best hope for rapidly
reducing waterborne disease and death in develop-
ing countries.
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COMMUNITY-BASED APPROACHES
TO WATER AND SANITATION: A SURVEY OF BEST,
WORST, AND EMERGING PRACTICES

nsafe water and inadequate sanitation and
hygiene in small rural communities
throughout the developing world are

some of the world’s most important, timely chal-
lenges. This review of small-scale and rural water,
sanitation, and hygiene projects incorporates case
studies that highlight best, worst, and emerging
practices in the sector. Based on research and inter-
views with senior leaders at leading NGOs, this
report recounts lessons learned primarily over the
past two decades; illustrates these lessons by using
case studies from the surveyed organizations; and
concludes with a brief discussion of breakthrough
practices identified by the surveyed NGOs.
Although the environments, villages, and projects
examined differ widely, initial findings reveal:

* Community-based small-scale solutions
work well if designed, built, and maintained
effectively;

* The most successful projects (measured pri-
marily by time saved and health benefits to
communities) focus not just on supplying
water, but also on sanitation and hygiene,
which often are more immediate causes of
death or illness;

* Social marketing—deploying commercial mar-
keting tools to promote habit change and

By John Oldfield

health benefits—often reduces the time neces-
sary to change poor health habits;

* The projects and their results often do not meet
the initial expectations of the communities,
donors, or NGOs (but this does not necessarily
reflect project success or failure);

* Project management and ownership—includ-
ing financial management—should be decen-
tralized as much as possible;

* Government involvement, although frequently
not necessary in small rural projects, becomes
essential—and potentially beneficial—when
NGOs scale their work up or move into peri-
urban or urban areas;

* Substantial women’s involvement is important
to project success, particularly for sanitation
and hygiene programs;

e Lack of financial support, caused by a lack of
political will (in both the developed and devel-
oping world), is slowing progress; and

e It is not easy: Sustainable development for
water, sanitation, and hygiene requires thought-
ful design, well-managed project implementa-
tion, and extensive local capacity building.

This report’s findings are built on two primary

sources of information:
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1. Literature Review: | reviewed relevant litera-
ture, primarily online. While a great deal of
literature addresses the challenges of small-
scale, rural projects on water, sanitation,
and hygiene, there is a dearth of accessible
research bringing together the work of
multiple organizations, highlighting the
strengths and weaknesses of differing
approaches to the task; and

2. Phone Interviews. 1 surveyed leaders from six
nonprofit NGOs (five in the United States,
one in the United Kingdom) over a period of
three months from late 2004 to early 2005.
The interviews began with a standard set of
questions, and I gave each respondent the
opportunity to comment on related issues.

I selected WaterPartners International, Water For
People, WaterAid, Living Water International,
CARE (see Box A), and the Hilton Foundation
due to their current leadership positions in the field
and because they have operated for at least 15
years, thus facilitating a longer-term look at opera-
tional practices.’

Much of this research is anecdotal, as I did not
have the resources to investigate these claims on
the ground. Also, it is difficult to gather accurate
data in this sector, as definitions vary, and coun-
tries use different sets of indicators. As WaterAid
(n.d.) notes on one of its factsheets, “statistics
tend to understate the extent of water and sanita-
tion problems, sometimes by a large factor. There
are not sufficient resources available for accurate

monitoring of either population or coverage”

(page 1).

How much water and for what period of time: This
report does not address industrial or agricultural
water usage. Although the linkages among agricul-
tural, industrial, and household water usage are
manifold, I am chiefly concerned with the amount
of water each person needs for daily survival: the
amount of clean water necessary for drinking,
cooking, and bathing without dying or becoming
ill from unsafe water.

Although the Millennium Development Goals
(MDGs) do not explicitly define what constitutes
access to safe drinking water, the World Health
Organization (WHO)/UNICEF Joint Monit-
oring Programme describes reasonable access as
“the availability of at least 20 liters (c. five gal-
lons) per person per day from a source within
one kilometer of the user’s dwelling.”* All of the
organizations surveyed design projects to meet or
exceed these basic requirements, taking into
account growing populations through and
beyond the life cycle of the system, ranging
normally from 5 to 15 years.

Size and scope of projects: This report tackles
challenges relevant to small-scale—predominantly
rural—water, sanitation, and hygiene develop-
ment projects. Projects range in size and scope
from a $500 repair to a broken handpump in
Africa, to several hundred thousand dollars for
multifaceted peri-urban activities in Latin

1. This report does not include, for the most part, the experiences of multilateral and bilateral organizations.

2. For further guidance on what constitutes “improved” water supply and sanitation, please refer to “Water Supply and Sanitation
Technologies Considered to be ‘Improved’ and Those Considered To Be ‘Not Improved’ as presented by the WHO/UNICEF
Joint Monitoring Programme for Water Supply and Sanitation (2000); see http://www.who.int/docstore/water_sanitation_health/

Globassessment/Global1.2.htm#B0X%201.5




America, and from one day to 1-2 years in
length.

NGO:s vs. nonprofits: Although these words are
often used interchangeably, I prefer to use NGOs.
Although predominantly nonprofit, NGOs can—
and do—include for-profit enterprises doing
development work.

Community-based: A community-based solution
involves decentralized (village-level) decision-mak-
ing, village-level ownership, locally appropriate
technology, and locally sustainable business and
financial models as much as possible. A truly
successful community-based project will require no
external inputs once the project is completed. For
the purposes of this report, community-based proj-
ects range in size from a few hundred to several
thousand individuals.

Current research shows that the economic returns
on successful water projects are very high, both
on a macroeconomic level and a project/house-
hold level. Of the NGOs surveyed, WaterAid
(UK) has most extensively evaluated the economic
return on water projects. Based on an assessment
of WaterAid projects in Ethiopia, Ghana, India,
and Tanzania, the economic returns range from
US$2 to US$52 for each US$1 invested
(Redhouse, Roberts, & Tukai, 2005).

Another recent evaluation by the WHO con-
cluded that the returns range from US$5 to US$28,
strongly stating: “The results show that all water
and sanitation improvements were found to be cost-
beneficial, and this applied to all world regions”
(Hutton & Haller, 2004, page 3). These results
hold steady on global, national, regional, village,
and individual levels, and vary based on the design

and cost of the project and the type of benefits that
accrue (e.g., time savings, calorie-energy savings,
water purchase savings, improved health, and
more). In some cases these benefits put cash directly
in people’s pockets—for example, by enhancing
agricultural productivity. In other cases, the connec-
tion is less direct. The biggest impact from these
projects often comes from the time savings for vil-
lagers who no longer have to walk miles to get
unsafe water, then boil it to make it potable.
Although there are uncertainties associated with the
initial data from which these findings are derived,
the Hutton and Haller report stated that “even
under pessimistic scenarios the potential economic
benefits generally outweighed the costs” (page 3).
WaterAid draws the following conclusions from
its research (Redhouse, Roberts, & Tukai, 2005):

* The clearest impacts were improved livelihoods
and education attendance;

* Women and children received more benefits;

* There were positive and significant environ-
mental impacts;

* Technical quality and effective management
were equally important in operating water
systems; and

* Ongoing support for communities increased
their ability to sustain both supply systems and
hygiene behavior changes.

Although the global drinking water, sanitation, and
hygiene field continues to advance rapidly, it is not
too eatly to draw some preliminary conclusions
about best, worst, and breakthrough practices. This
report intends to shorten the learning curve for
new and growing water-related organizations (and
their supporters) in both the developed and devel-

oping worlds.







BOX A: NGOS SURVEYED

WaterPartners International
Founded 1990, based in Kansas City, Missouri
(USA)
Active in Central America, Africa, Middle East, Asia
In 2005, WaterPartners expected to spend US$2.5
million on water, sanitation, and hygiene projects
WaterPartners has helped more than
60,000 people in 70 communities develop safe
water supplies and improved sanifation systems

Slogan: “We envision the day when everyone in the

world can fake a safe drink of water.”
http: / /www.water.org
Respondent: Gary White

Water For People
Founded 1991, based in Denver, Colorado (USA)
Active in Latin/Central America, Africa, Asia
In 2003, Water For People spent US$ 1.3 million,
and complefed 58 projects in 12 countries
Slogan: “Water For People helps people help
themselves.”
http:/ /www.waterforpeople.org
Respondent: Steve Werner

WaterAid
Founded 1981, based in London (UK)
Active in Africa, Asia
WaterAid spends £12 million per year (approx.

Water projects in the developing world fail as
often as they succeed. Despite best intentions,
projects often are not sustainable for the long run,
especially after the donor leaves the country.
Historically, sustainability has often been an after-
thought. Traditionally, more effort has been put

US$22.6 million), providing water to about
700,000 people and sanitation to 500,000,
averaging £15 (US$28.25) per person
http:/ /www.wateraid.org

Respondent: Stephen Tumner

Living Water International
Founded 1990, based in Houston, Texas (USA)
Global operations, US$4.6 million in 2003
Close 1o 3,000,000 people currently being served,
pumping 15 million gallons a day.
Per capita costs (water supply only) from US$1 to
US$50
Slogan: “A cup of water in Jesus' name.”
hitp:/ /www.water.cc
Respondent: Gary Evans

CARE'’s Water Program
Founded 1945, based in Aflanta, Georgia (USA)
Operations in more than 70 countries
In FY 2003, CARE spent US$16.3 million on water
and sanitation. Nearly 3 million people in 29 coun-
fries gained access fo clean water, sanitation, and
hygiene education.
Slogan: “Where the end of poverty begins.”
WWW.care.org
Respondent: Susan Davis

into constructing new systems than into making
sure the old ones continue to work.? Well-thought-
out, sustainable design has the best chance of
enabling stakeholders to achieve the scale needed to
significantly reduce the number of people without
water and sanitation. More fundamentally, sustain-

3. For more on this topic, see the WHO’s “Sustainability and Optimization of Water Supply and Sanitation Services,” available online at

http://www.who.int/docstore/water_ sanitation_health/wss/sustoptim.html
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able design will lower the rates of mortality and
morbidity due to unsafe water, and create opportu-
nities for related social development.

Although normally the technology involved
is—or should be—quite straightforward, addi-
tional systems need to be instituted to ensure that
each project is sustainable on technical, social, and
financial levels. All of the leading water-related
nonprofit organizations now focus on the follow-
ing facets of sustainability throughout the life cycle
of their projects:

1. Technology;

2. Social sustainability or “soft skills”;

3. Finance/business models;

4. Management/ownership; and

5. Gender.

Technology

The oft-debated 1981-1990 International
Drinking Water and Sanitation Decade* was
criticized for focusing too much on large-scale
technical infrastructure and capital expenditures,
and too little on designing and institutionalizing
systems that would build local capacity and ensure
permanence. Although most conversations with
NGO:s in this sector include discussions of the
technology of water and sanitation, the nature of
those discussions has changed. The best planners
and project developers address not only which
technology is most appropriate, but also consider
technology as a subset of the overall requirements
for a successful water system, and include an in-
depth appreciation of “soft skills.” In short, it is

increasingly rare for the sector to solely focus on
technology.

With that said, the phrase “appropriate tech-
nology” encapsulates what is widely perceived as
best practice today among leading nonprofits:
technology that is locally derived and managed,
and that meets needs in the most simple, efficient
manner possible. Examples of appropriate technol-
ogy include technical solutions designed so that
local communities can obtain replacement parts
for a pump and repair it themselves, and, at best,
ensure that communities have the capacity to craft
or manufacture the part locally.

The water supply hardware used by the respon-
dents to this survey includes but is not limited to:

* Gravity-fed water supply systems;

* Boreholes with manual or electric pumps;

* Rainwater harvesting systems with storage

tanks;

¢ Village-level sand filtration systems for surface

or groundwater;

* Microdams and catchment basins; and

¢ Point-of-use (household) filtration systems

(e.g., buckets with cloth/charcoal filters or
chlorine disinfection systems).’

Additionally, to ensure adequate sanitation, pit
latrines may be constructed locally.

Living Water International (LW1I) asserts that
there are five major components to a successful
water project:

1. Access to safe water;

2. Access to safe water;

4. For more information about the 1981-1990 International Drinking Water and Sanitation Decade and other United Nations water

resources, see http://www.unesco.org/water

5. For example, see the CDC’s Safe Water System at http://www.cdc.gov/safewater/index.htm; for a discussion of this and other point-of-

use systems, see the accompanying chapter in this volume, “Houschold Water Treatment and Safe Storage Options in Developing
Countries: A Review of Current Implementation Practices,” by Daniele S. Lantagne, Robert Quick, and Eric D. Mintz.




3. Access to safe water;
4. Health and hygiene training; and
5. Sanitation.

LWT has thus historically focused the majority of
its efforts on water supply solutions, arguing that
without the foundation of safe water there is little
hope of making effective or sustainable gains in
hygiene, sanitation, or health (Gary Evans, person-
al communication, January 14, 2005).

The lower end of IWT’s technical projects may
be a simple 100-foot borehole and handpump serv-
ing 500—1,000 rural villagers in India for five years.
On the high end, the system may entail a 1000-foot
borehole drilled through granite, with a generator,
storage tank(s), and distribution system of kiosks
and taps in a peri-urban area outside Nairobi,
Kenya, designed to last 15-20 years.

LWTI only infrequently incorporates soft skills
training (health, hygiene, and sanitation) into its
projects.® They do, however, train and equip local
people to drill and maintain boreholes and pumps.
To achieve permanent capacity and scale, and cre-
ate full-time jobs, LWI has also instituted a “cir-
cuit rider” approach, whereby a small number of
workers service a series of water systems.” The ben-
efits of this approach are:

e Creating full-time jobs for engineers (instead
of relying on village-level volunteers who may
be called into service only once in five years);

* Keeping these engineers’ skills current due to
more frequent installation and maintenance
projects; and

¢ Cost-effectiveness.

The overall capital cost of a LWI water-only project
ranges from US$2,500 to more than US$50,000,
with per capita costs ranging from under US$2 to
more than US$50. These costs depend on many
variables, including but not limited to:
* Country/region;
e Terrain and depth of the well(s);
* Number of people served;
* Pump model and other hardware;
* Whether storage and distribution systems are
built; and
* Who performs the work (local or overseas
contractor).

W1 seeks to train and contract with local organi-
zations as much as possible to achieve cost reduc-
tions and economies of scale. Local contractors,
using in-country equipment, are particularly
important for larger-scale projects. LW1 also
repairs existing handpumps and boreholes instead
of drilling and installing new ones, which may cut
capital costs by up to 80 percent, but does little to
improve local capacity to maintain the equipment
without outside intervention and support.

Even if a particular technology is appropriate in
one place, it may be ineffective—even if quite sim-
ple—in another. For example, the Northern Region
of Ghana remains one of the last few regions of the
world where Guinea worm disease is endemic. Safe
drinking water is the best long-term solution to the

disease.® While drilling boreholes has been the tradi-

6. Since my initial conversations with Living Water International, the organization has made a concerted effort to increase the

sanitation and hygiene components of its projects (Jerry Wiles, personal communication, June 9, 2006).

7. For other examples of the “circuit rider” approach, see http://www.newforestsproject.com/ English/cwigeneral.html and

http://www.ruralwater.org/irwa/

8. For more on Guinea worm disease, see the Carter Center Guinea Worm Eradication Program, http://www.cartercenter.com/health

programs/program 1.htm
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tional solution, boreholes are not, in fact, the best
solution in the Northern Region of Ghana, as the
wells are frequently dry due to hydrogeological con-
ditions. In this instance, the Carter Center has
found that the appropriate technology may be a
more complex—ryet still straightforward and locally
sustainable—water filtration system for surface
water held in catchment basins (Don Hopkins, per-
sonal communication, December 21, 2004).

NGO leaders I surveyed consistently asserted
that the technical solution that is often most visible,
tangible, and therefore appealing to donors is not
necessarily the right solution, even if it meets the
appropriate technology criterion. Like other con-
sultants, global NGOs should work with a particu-
lar village’s leadership to consider the solutions to its
water problems. The consultant NGO then steps
back and lets local people make the final decision,
enabling (rather than insisting) that they do the
majority of the work themselves, and pay for it. A
well-designed water project can be implemented
locally in a sustainable, self-sufficient fashion—and
not simply satisfy the technical or financial require-
ments of an overseas partner. The best practice thus
combines local knowledge with innovative technol-
ogy and sound sustainable design. These critical ele-
ments can be found, for example, in arsenic-
removal projects in Bangladesh and water-quality
testing throughout the world (see, e.g., United
Nations, n.d.)

Social Sustainability

Most respondents strongly asserted that the best
technological solution in the world will achieve
very little unless it is grounded in socia/ sustain-
ability. In water projects, this typically means

adding culture-specific sanitation and hygiene
components to the water supply work. Donors,
implementing organizations, and recipients of
assistance are increasingly attentive to this concept.
It is vital that donors, in particular, incorporate
social concerns into each project for two reasons:
1. Donors are often more aware than their local
partners of the long-term benefits that
accrue to communities that properly imple-
ment the sanitation and hygiene aspects of a
water project; and
2. Local partners are historically accustomed
to—and have come to expect—purely tech-
nological solutions; today’s donors and NGOs
must in some cases lead them to a more sus-

tainable solution.

Most respondents also consistently pointed out that
the most immediate, tangible life-saving impacts of a
water project may not come from the technical
water supply solution alone. Often, in fact, these
impacts come from simply teaching community
members, especially women, to more effectively and
frequently wash their hands. For example, the
Lancet Infectious Diseases Journal reported that
42-47 percent of all diarrheal transmission could be
stopped by handwashing with soap (Curtis &
Cairncross, 2003). Respondents also pointed out
that the Water Supply and Sanitation Collaborative
Council is devoting more resources to sanitation and
hygiene issues through a wide array of literature and
marketing campaigns, such as the “Water, Sanitation
and Hygiene for All” (WASH) campaign.’

Each NGO interviewed for this report brought
up the issues of sanitation (primarily pit latrines)
and handwashing, and the difficulty of changing

9. For more information on the WASH campaign, see http://www.wsscc.org/dataweb. cfm?code=26




habits deeply ingrained in local cultures. Donors
and implementing organizations know that with-
out attention to sanitation and hygiene, projects
will not achieve health benefits. How do project
planners ensure that the recipient communities
agree to use latrines and appropriate handwashing?
Respondents pointed to social marketing tools
such as theater performances, board games, house-
to-house education programs, formal hygiene
committees, and training schoolchildren to teach
their parents to adopt these new habits.

In the overall nonprofit/health space, respondents
singled out the thought-provoking social marketing
work of Population Services International (PSI),
which “deploys commercial marketing strategies to
promote health products, services, and other types of
healthy behavior that enable low-income and other
vulnerable people to lead healthier lives.”" In many
cases, respondents are integrating similar efforts into
their own water projects; for example, a joint
CARE-PSI-Centers for Disease Control and
Prevention (CDC) project in Madagascar used social
marketing and community mobilization to combat
the spread of cholera (Dunston et al., 2001). CARE
projects combine social marketing with capitalism
by training vendors of water filtration systems and
products to educate their customers about health
and hygiene (Susan Davis, personal communication,
December 13, 2004).

Respondents unanimously agreed that no mat-
ter how well-designed a pit latrine might be, its
use and the concomitant health benefits require
significant changes in habits. Individuals may not
readily accept the “improvement”—even if they
do, their culture may not allow them to use
latrines—in the absence of targeted and culture-

10. For PST’s mission, see http://www.psi.org

specific education and social marketing programs
(often led by women). Or, as Water For People
(WEP) warns, villagers may find a better use for
the latrines once built, like storing crops (Steve
Werner, personal communication, January 8,
2005). Yet once the benefits of the program
become clear over time (e.g., fewer cases of diar-
thea), the intended habit change will stick.

Successful handwashing does not come naturally
in many rural communities, especially in the
absence of ample supplies of clean water. In
Guatemala, WFP partners with the U.S. Peace
Corps to not only bring safe water supply to the
schools, but also to teach students about washing
their hands. WEP gives the schoolchildren tools
(primarily posters) to teach their family members,
and uses Peace Corps volunteers to reinforce the les-
sons over the long term. (Before WFP helped pro-
vide safe water to the schools, Peace Corps volun-
teers had been miming handwashing techniques.)

On the other hand, LWT asserted that habit
change takes a generation to become ingrained,
meaning that it also takes a generation before such
projects achieve sustainable health benefits. TWI
therefore suggested that the sector focus predomi-
nantly on water supply in order to meet the
Millennium Development Goals. However, every
other NGO T surveyed stressed that they will no
longer consider any project without a primary
focus on education before, during, and after
implementation.

Project Management/Ownership
Top-down, centralized decision-making for water

projects of all sizes is no longer seen as an acceptable

NOILVINYS ANV d3IVAA OL
SIHOVOYddY dISYGALN

approach. Instead, many NGOs support decentraliz-

S




ECTS

ES

ANITATION PRC

OPPORTUNI

D

S: EXPANDING

“ALE VVATER AN

-Sc

VVATER STOR

ing ownership and management of development
projects to the lowest possible level. NGOs consider
this a good idea objectively, but occasionally get
themselves in trouble by responding too willingly to
solutions that, although chosen by the local commu-
nities, may in fact be unsustainable over the long
run. NGO leaders aim to work themselves out of a
job by building the local capacity to operate and
maintain projects for the long term. They must
remain cognizant that even if local people want a
particular solution, it may not be the right answer
for that particular situation.

Small-scale rural water systems supported by
NGO leaders interviewed for this report are typically
led by village water committees or water user associ-
ations that report to village leaders or local govern-
ment. Operations are often handled by unpaid
members of the water committee trained in the
technical and financial skills necessary to maintain
the system and collect user fees. Multi-village sys-
tems often benefit from a circuit rider, a full-time
paid employee who maintains several systems. The
size of communities and projects covered by this
report rarely attracts large private-sector operators,
thus creating few full-time jobs.

Decision-making should be decentralized,
engaging all community stakeholders, as decentral-
ization increases a project’s speed and transparency.
However, as demonstrated by the controversy sur-
rounding (real or perceived) unfunded federal
mandates in the United States, decentralization
does not automatically result in increased technical
or financial capacity, nor does it guarantee project
success. Respondents suggested that decentraliza-
tion for the sake of decentralization can doom a
project to failure.

Respondents also insisted that the key to man-

agement of each project is keeping track of both

process and outcome measures: Does the project
save lives? Does it reduce morbidity risks? Will it
function effectively 10 years down the line? Will
local people have the technical and financial
capacity to maintain, repair, replace, and/or
upgrade the system?

Village Water Committees: The NGOs surveyed
reported that during the early stages of each project,
communities, local NGOs, and the donor typically
form and support a village water committee—often
accompanied by a hygiene promotion committee—
of 5-9 villagers, including a:

* Project manager;

* Technical manager;

* Financial manager;

e Sanitation leader(s);

* Hygiene promoter(s); and

e Volunteer leader(s).

This committee consolidates local support for the
project; identifies and trains responsible laborers,
trainers, and managers; and makes sure the entire
project meets the community’s self-identified needs.
On an ongoing basis, the water committee:

e Identifies water supply infrastructure, sanita-
tion, and hygiene needs and solutions;

e Collects fees from communities to at least
partially support the capital costs of the initial
water project, and also to support ongoing
maintenance costs;

¢ Identifies local leaders for advanced technical
and social training;

* Organizes training programs in community
organization, maintenance, watershed man-
agement, sanitation, and related matters; and

* Follows up on water, health, sanitation,

education, and other social development
opportunities.



For each project, the water committee assembles
drillers, hydrogeologists, mechanical engineers, envi-
ronmentalists, businesspeople, volunteers, and local
workers (as necessary) to design, implement, and
assess projects. Depending on the size and scope of
the project, the committee and donors may also
choose to work with local women’s groups, other
NGOs, local government agencies, or additional
international partners.

Note, however, that communities may also
choose not to manage the project themselves, and
instead hire an experienced operator. Villages are
advised to approach this relationship carefully, with
clear information about pricing, service-level agree-
ments and contract management expertise.

Hygiene Promotion Committee: This committee
comprises 1-3 women leaders responsible for train-
ing their peers in hygiene techniques. NGOs work
with these leaders to design hygiene training materi-
als and techniques appropriate to the local culture.

Government and Project Management. NGO
leaders interviewed about government involvement
in small-scale, rural water projects consistently
replied with a knowing groan, adding an admoni-
tion to avoid it as much as possible. According to
those surveyed, government involvement above the
village water committee level politicizes both the
planning and implementation process, tending to
detract rather than contribute.

On small-scale rural water projects, it is possi-
ble—and arguably beneficial —to avoid extensive
government interaction. The key is to depoliticize
the situation by making the project’s communica-
tions as public and transparent as possible.
Transparency leads to a distribution of water points
(boreholes with handpumps, for example) based
more on the needs of the population than on local
political exigencies (Stephen Turner, personal com-

munication, December 13, 2004). If or when proj-
ects scale up, however, it becomes advisable and
even necessary to cultivate productive relationships
with governments.

WaterAid’s Hitosa Water Supply Scheme in
Ethiopia incorporated local government structures
when scaling up a large gravity-driven water sup-
ply project (Silkin, 1998). The project effectively
created a cooperative—a mini-utility—which is
owned by an elected Water Management Board
comprised of an equal number of men and
women from village water committees. The board
employs tap attendants and enjoys a surplus on its
operations and maintenance budget. The next
challenge for the cooperative is to move to a
viable business model that serves the poorest
households, which are unable to pay anything for
their water (Shivanathan-Beasty, Gelpke, &
Jarman, 1998).

A WaterAid project of similar size and scope,
completed in Bale, Ethiopia, in 2001, incorporat-
ed regional government structures before work
even started. The rural Water Management Board
(comprised of representatives from rural village
water committees) was initially supposed to man-
age the entire rural/urban project, including
water, sanitation, and hygiene promotion activi-
ties for small villages and for citizens of Robe, a
town of 35,000 people. However, the govern-
ment’s Water Bureau lacked confidence in the
Water Management Board’s ability to manage
such a large project, and was hesitant to hand
over control of its water supply work in Robe.
They agreed to a compromise in which the Water
Bureau manages the town’s water supply, while
the rural Water Management Board manages all
other aspects and retains overall responsibility for
the entire project. Although this project is
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arguably successful, many questions remain about
its long-term sustainability.

Project Financial Models
Water may fall from the sky for free, or be available
in the form of a stream or other surface water reser-
voir, but it is often not potable, much less delivered
to a village standpipe or a house at no cost.
WaterPartners' Gary White (personal communica-
tion, December 10, 2004) describes the evolution
of the water sector as evolving through the “4 C¥”:
* Compassion (post-World War II foreign assis-
tance, starting with the Marshall Plan); to
* Competency (engineers, advanced technology,
long-term capacity-building projects focused on
water supply); to
* Common sense (community participation and
collaboration, including sanitation and hygiene
systems); to
* Capital (tools that enable local communities to
afford their own water projects, and therefore
ensure sustainability).

In the near and medium term, capital questions
will remain at the forefront. There are far more
questions than answers about financing small-
scale rural water projects, especially when consid-
ering the sheer number of people needing water
and sanitation.

It is relatively simple to address the costs associat-
ed with maintaining a borehole and handpump, and
perhaps a small filtration system. But consider:

* How should the project address the capital

costs of installing the system in the first place?

* How can it ensure that the poorest of the poor

have access to water regardless of their ability

to pay?
* How should it incorporate the costs of sanita-

tion and hygiene, which experience suggests
have more impact on mortality and morbidity
than does water supply per se?

Local communities are already paying for their water
supplies, directly or indirectly. In many cases, the
poorest communities are in fact paying above-
market rates for unsafe water that is killing and sick-
ening them through the spread of waterborne dis-
eases. It should be the goal of those communities,
governments, and the development sector to ration-
alize the costs paid for drinking water, to ensure that
the water is safe, and to finance adequate sanitation
and hygiene training in order to decrease waterborne
mortality and morbidity.

Even though each water project surveyed in this
article differs, the NGOs surveyed assert that initial
capital costs for a rural, small-scale project encom-
passing water supply, sanitation, and hygiene train-
ing should normally be US$25-50 per person.
These projects should be self-financed after the
donor leaves, and self-sufficient both technically and
socially. It is important to highlight that the above
figures include only the initial capital costs.

WaterAid (20006) states that US$25 will “provide
a person with a lasting supply of safe water, adequate
sanitation and knowledge of good hygiene practices”
in Africa and Asia (Stephen Turner, personal com-
munication, December 13, 2004). WaterPartners
agrees with the US$25 figure in Africa, but cautions
that costs double to $50 in Latin America. Almost
singularly focusing on technical water supply proj-
ects, LWT has refurbished handpumps for villages for
as little as US$1-$2 per capita (Gary Evans, person-
al communication, January 14, 2005).

All of these figures should be used with cau-
tion. One of the field’s biggest private donors,
the Conrad N. Hilton Foundation (see Box B),




has explored cutting costs by hiring fewer con-
tractors from the United States and more from
the developing world. This may save money in
airfare and salaries, and augment local capacity in
some cases. Yet it may render monitoring and
evaluation more difficult, and may actually
reduce the overall efficacy of a project. Choosing
to fund a local nonprofit directly can work well,
but by doing so, a donor loses the technical
expertise and capacity in monitoring and evalua-
tion provided by an international NGO.
Relatively small donors like the Hilton
Foundation (with 17 full-time staff) would be
hard-pressed to provide the implementation and
monitoring and evaluation skills typically offered
by an international NGO.

On the other hand, even if donors choose to
finance projects through a large international
organization or use U.S.-based consultants, they
will always have to work at the local level with
the village water committees, government agen-
cies, village elders, etc. Regardless of the donor’s
business and financial models, unless ownership
of the project lies squarely in the community’s
hands, no project will be sustainable (Steve
Hilton, personal communication, January 10,
2005 and June 29, 20006).

Community Contributions: Leading water
NGOs now insist that local communities pay at
least the maintenance costs of their water projects,
and in many cases, part or all of the capital costs
as well. The NGOs’ argument is two-fold:

1. Communities are already paying for their

water, and for the most part can afford
to do so; and

2. Communities will not respect or

maintain water systems unless their

pocketbooks are directly affected.

Handwashing in Nepal
[courfesy VWaterAid)

In a World Bank project in Ghana, for example,
the World Bank finances 90 percent (through a
grant), the community pays 5 percent, and the
district government pays 5 percent (World Bank,
1999). The community and district government
percentages vary from community to community
according to the cost of the project and the com-
munity’s ability to pay.

Anecdotal evidence points to a divide between
the philosophy of donor organizations and the
local partners implementing the projects. In some
cases the community’s financial contribution may
not come directly from each houschold but from
the village leadership or local government. This
removes project ownership from the individual
household level, thus arguably reducing its sustain-
ability. Sector leaders advise donors to pay close
attention to this potential divide to ensure the per-
manence of their projects (Gary White, personal
communication, December 10, 2004).

As the water sector has advanced, pressure to
include sanitation and hygiene components in
projects has increased. Traditional financial
accounting systems are hard-pressed to quantify the
return on an investment in sanitation and hygiene,
thus making it difficult to set a price that will
reflect both cost and benefit. Until the costs and
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BOX B: A BRIEF CONVERSATION WITH THE HILTON FOUNDATION

(Steve Hilton, personal communication, January 10, 2005)

The Hilion Foundation (hitp://www:.hilton founda-
fion.org) supports smallscale, rural water projects
for two reasons: 1) unsafe water is one of the
world's biggest killers of children, and therefore
arguably the most vital development issue; and 2)
safe water opens doors to numerous other social
development opportunities, including education,
health care, and job creation.

The most important contributors fo the success of
the Hilion Foundation’s projects, as evidenced by
its West Africa Water Initiative, are competent
local managers and a holistic approach accom-
plished by partnering with complementary interna-
tional and local NGOs. For its work, Hilton focus-
es not necessarily on the least expensive imple-
menting organization, but on those organizations
that (alone or in a consortium) can achieve the

the benefits of sanitation and hygiene are clear to
governments and communities, subsidizing capital
costs—for sanitation in particular—will continue
to be necessary in many cases.

Regardless of the model, respondents argued
that the project must be self-contained financially.
The project managers may approach an outside
lending agency to pay for capital expenditures, but
they themselves must reach that decision based on
their ability to manage debt repayment and a more

complex project.

Gender

Water, sanitation, and hygiene are unquestionably
gender issues. In many cultures, women and chil-
dren bear primary responsibility for collecting

greatest financial and operational leverage—and
therefore the most positive outcomes.

Quantifiable process measures are important to
Hilion (e.g., number of lafrines, boreholes|, but
they also know that technical water solutions
are inseparable from the “soft skills” of sanitation
and hygiene.

The Hilion Foundation’s biggest frusfrations are also
held by the other nonprofits surveyed:

* A lack of awareness of the problem of unsafe
water and inadequate sanitation; and

e Potential donors’ hesitation to get involved
because the situation seems intractable, espe-
cially considering the ambitious fargets set by
the Millennium Development Goals.

water and making it safe to drink. In addition,
women and children suffer severe opportunity
costs since they spend so much of their lives deal-
ing with water issues or caring for family mem-
bers sickened by unsafe water. The NGOs sur-
veyed widely acknowledged that women should
assume prominent roles on village water commit-
tees—especially when the issue at hand is sanita-
tion or hygiene. The impact of their participation
may extend beyond health benefits: women could
see greater economic opportunities and girls could
achieve higher levels of education.

Water For People’s small-scale, rural projects
are each managed by a village water commicttee.
Normally, 2 of the 5 members are women. This

is logical because women often bear the primary




responsibility for the health of their families, and
adolescent girls arguably have a greater need for
sanitation and hygiene than boys. Water For
People’s experience also suggests that women
manage money better and are more attentive to
the required reporting. They may also make bet-
ter decisions when it comes to dealing with vil-
lagers who can not or will not pay. Water For
People’s projects rely on women to constantly
reinforce hygiene messages throughout the com-
munity, such as forbidding children to drink
directly from the tap and keeping animals away
from it. (Steve Werner, personal communication,
January 8, 2005).

Several organizations caution against pushing the
role of women too far. Many societies in the devel-
oping world remain highly patriarchal and do not
look kindly on women in leadership positions. If
the male leaders of the community do not at least
“believe” they are in charge, projects may face seri-
ous obstacles. As CARE puts it, the goal is to “pull
women in, but not push men out” (Susan Davis,
personal communication, December 13, 2004).

Despite all of the water sector’s progress, the
problem is still massive. What is holding back
the solution, and what are the surveyed NGOs
planning next?

Respondents universally acknowledged that the
two major obstacles to continued progress are lack
of finances and a lack of scale. Breakthrough prac-
tices that address these constraints are rarely new
technological solutions; they will likely continue to
be new ways of applying old technologies, creative

business or financial models, or new ways of design-

ing and implementing water projects that are more
holistic and more easily scaled up. It is too early to
tell if the practices discussed below will prove effec-
tive in the long run, but I believe that they are
important to consider and, in many cases, already
worth replicating.

Improved financing for water projects
WaterPartners WaterCredit initiative combines
microcredit with best practices in water supply proj-
ects.” Through this facility, communities will have
access to credit to pay for the capital costs of a water
supply project. WaterCredit decisions are made by
local water supply and grassroots organizations, and
repayment rates are expected to be high. If managed
properly, WaterCredit will become a small revolving
loan fund, increasing the financial reach of limited
donor support.

Improved management

The franchising model for managing small-scale
water supply systems, and sometimes sanitation ini-
tiatives, is very similar to traditional for-profit fran-
chised businesses. Some respondents argued that this
system provides incentives for good management
and operations, and helps to solve the lack of insti-
tutional capacity (too few engineers and middle
managers) throughout the developing world.

Collaboration with governments

It is impossible to achieve the scale necessary to
succeed in this effort without effectively tackling
the peri-urban and urban challenge. Operating in
an urban environment requires the active support
of government. Urbanization is not going away;

more and more individuals are moving to larger

11. For more information on WaterPartners' WaterCredit initiative, see http://www.watercredit.org
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cities for economic reasons, and many of these
newcomers are legally “off the grid” and lack infra-
structure. Thus, many suffer from a lack of water
and from waterborne maladies. As water NGOs
scale up their projects, and as cities continue to
expand into formerly rural areas, they need to
know how to address this issue.

Under a U.S. Environmental Protection
Agency grant, Water For People is actively work-
ing to research this problem, stating that the
world has no chance of meeting the MDGs unless
the urban water situation is addressed. WaterAid’s
community-management project in Dacca,
Bangladesh, recently experienced a breakthrough.
The city of Dacca had said that it could not sup-
ply water to illegal squatters. WaterAid negotiated
with the city so that community organizations
registered as NGOs could purchase drinking
water in bulk for the new communities. The city’s
water corporation realized it could get new cus-
tomers through the use of trusted local NGOs.
Unitil these new communities benefit from perma-
nent water infrastructure, there will continue to
be reliability and pricing challenges, but this is a
good start toward addressing a seemingly
intractable problem (Steve Werner, personal com-
munication, January 8, 2005).

Reviving an under-appreciated “technology”
Rainwater harvesting is a millennia-old method of
meeting water supply needs. Many of the NGOs
surveyed suggested that rural villages should take a
new look at this proven practice. It lessens the
stress on groundwater tables, almost entirely

removes the need to treat water, and solves the
problem of rural communities whose traditional

water supplies disappear during the dry season.'

Advocacy

Nonprofit leaders unanimously expressed their
concern that the global drinking water sector suf-
fers from a lack of awareness—and therefore
funding— compared to other development sectors.
Naturally, none is interested in shifting money
away from other high-priority concerns, but all
expressed interest and support for third-party
organizations pushing the safe drinking water and
sanitation agenda from a public relations or aware-
ness-raising standpoint.

A new organization addressing this issue is
Water Advocates, a Washington, D.C.-based lob-
bying and advocacy NGO targeting five con-
stituencies: the U.S. federal government, civic
organizations, faith-based organizations, corpora-
tions, and traditional philanthropies.”> Water
Advocates aims to triple financial and other sup-
port for the sector over the next several years
through a combination of lobbying, advocacy
work, and matchmaking.

The question remains: Why are there still billions
of people without safe drinking water and sanita-
tion when there are so many talented individuals
and organizations working on the problem
throughout the world? At the Commission on
Sustainable Development’s 12th meeting in New

12. For more information about rainwater harvesting, visit the Centre for Science and Environment’s website at http://www.rainwater

harvesting.org

13. Note: The author joined Water Advocates’ staff in March 2006. For more information on Water Advocates, see http://www.water

advocates.org



York in 2004, the Chairman’s Summary concluded
that, regardless of progress being made on all
fronts, “the [Millennium Development] Goal can
only be met if efforts are scaled up” (United
Nations, 2004, page 35). This article seeks to
increase the level of activity by providing easily
accessible, neutral, reliable, and actionable guid-
ance for all stakeholders, thus shortening the
learning curve for international NGOs, donors,
and local people who are designing, funding,
and/or implementing water projects.

As the United Nations Under-Secretary-
General for Economic and Social Affairs noted, “a
lack of political will at both international and
national levels had hampered progtess, notably in
resource mobilization” (United Nations, 2004,
page 23). By highlighting the feasibility immedia-
cy, and notable economic multiplier of water-relat-
ed development work, this article hopes to con-
tribute to generating the political will necessary to
increase funding levels. As evidenced by my inter-
views with nonprofit leaders of water-related
organizations, water projects are rarely simple.
They are, however, eminently doable. If designed
propertly, they contribute almost immediately to
saving lives and reducing, if not eliminating, the
myriad opportunity costs attributed to unsafe
water, inadequate sanitation, and poor hygiene.

The next decade is vital. Gro Harlem
Brundtland, former director of the WHO, said:
“Simple, inexpensive measures, both individual
and collective, are available that will provide clean
water for millions and millions of people in devel-
oping countries—now, not in 10 or 20 years”
(WHO, 2001). Ambassador John McDonald, one
of the driving forces behind both of the World
Water Decades, stresses that 2005-2015 is the

time to make those commitments real, and use

water as the foundation for progress in other
fields of social development (personal communi-
cation, January 12, 2005).

All of the leaders surveyed for this article sup-
port Ambassador McDonald’s assertion that water
ranks high—if not first—in