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building for environmental health. Since 1972 WHO has mainly contentrQwO US
assistance in environmental health in capacity building for water supply, sanitation
and hygiene promotion, through the Department of Public Health Engineering.
In recentyears, support has focused on the development of water quality surveillance
systems, through provision of support for the four DPHE zonal laboratories, training,
pilot projects and fellowships. The management information system shows clearly
that it is imperative to give more attention to operation and management, and water
quality aspects of the growing number ofPourashava drinking water supply system.

The detection of arsenic in groundwater has given rise to a diverse package of
support measures covering analytical, technical and health aspects of arsenic
mitigation. Access to safe drinking water may have fallen to around 80% from 97%
coverage due to cntamination of drinking water with arsenic. WHO collaborates with
the Government and togetherwith other development partners to remedy this situation.

Access to adequate sanitation is around 40% nationally. In conjunction with inadequacies
in hygiene behavior, poor sanitation forms a serious threat to health, leading to an
excess ofdiarrhoeal disease burden. Therefore, improvement of sanitation for high-
risk and vulnerable groups among the rural and urban population is critical.

During the 1990s the importance of environmental factors on health has become
increasingly clear. The WHO supported Healthy City programme attempts to
address the linkage between health and environment through partnership between
Pourashava authorities, NGOs and civil society, using situation analysis for
participatory action in solid waste management, school health, aspects of primary
healthcare, vector control, urban development planning etc. Expansion of these
health promotion concepts to other settings is planned.

Capacity building in other areas of Health and Environment is supported through
programmes on chemical safety and hazardous waste management (hospital waste
management), air pollution and vector borne disease control. Studies are supported
to obtain evidence for health risks associated with environment degradation (e. g
children and environmental health). These programmes are undertaken in support
of the Department of Environment and the Directorate General of Health Services.

Food safety and good practice in the preparation and storage of foodstuff is
supported through awareness raising, support to the central laboratory of the
Institute of Public Health and through capacity building of sanitary inspectors at
the Upazilla level.
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Preface

This souvenir is published as part of the celebrations of World Water Day
2002. The global theme of this World Water Day is "Water for Development".
The national seminar on World Water Day 2002, organized by the NGO
Forum for Drinking Water Supply and Sanitation, in consultation with the
Department of Public Health Engineering and the World Health Organization,
will focus on "Safe Water for All: Bangladesh Perspective".

In line with the national theme, several sector partners and individuals have
contributed a variety of papers on water, sanitation and hygiene, in English
and Bangla. We have attempted to provide a broad overview of the activities
undertaken by various stakeholders to address a wide range of critical issues
to consumers and the country for health and economic impact.

Clearly, this souvenir gives only a glimpse of a varied and dynamic sector
that includes many active stakeholders in government, NGOs, sector support
institutions and development partners. As we see a convergence of sector
development inputs as expressed in the recent formation of a Forum for
Coordination and Policy Implementation chaired by the Secretary Local
Government Division, and with broad sector representation; it may well be
possible in future to make this type of souvenir a regular annual publication,
offering an inventory and presentation of the many activities that are
undertaken and supported in water supply and sanitation.

I am thankful to the Hon' ble President, Hon' ble Prime Minister and Hon' ble
Ministers of Local Government, Rural Development and Cooperatives; Health
and Family Welfare; and Water Resources for kindly consenting to contribute
some inspiring messages. Their messages clearly demonstrate our common
concern for equitable distribution, access and use of water supply and
sanitation for improved health, and greater economic and development impact.

It is my privilege to thank all who have made this publication possible. In
particular I like to thank Mr. S.M.A. Muslim, Chief Engineer, DPHE and his
senior colleagues for their encouragement and prompt response to the
challenge. Similarly, NGO Forum through its Executive Director Mr. S.M.A.
Rashid and Sr. Advocacy & Information Officer Mr. Joseph Haidar and Mr.
Md. Taufiqul Arif, Senior Programme Officer, DPHE-WHO Project and his
colleagues have assisted in many ways to make this publication possible.

Lastly, I would like to thank the advertisers and WHO for financing the
production of this Souvenir.

Han A. Heijnen
Editor
22 March 2002
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PRESIDENT
PEOPLE'S REPUBLIC OF BANGLADESH

DHAKA
22 March 2002

Message

Bismillahir Rahmanir Rahim

I welcome the observance of 'World Water Day1 focussing on safe
water, sanitation and hygiene for the welfare of the people. This year's
theme "Water for Development", is very significant.

Safe and adequate water is essential to health and development. The
lead agency, the International Atomic Energy Agency (IAEA), has
emphasized water as an intrinsic element of sustainable development
for all to achieve their economic, social and health aspirations. The
isotope hydrology applications used by IAEA to determine the time-limit
and origin of ground water in Bangladesh have recently provided us
with information necessary to understand better the geo-hydrological
conditions that will help to determine our groundwater use. Regular
water quality analysis and monitoring will help protect our water
resources and make them available to all for sustainable economic,
health and social development.

I wish the programmes of the World Water Day all success.

Professor A Q M Badrudduja Chowdhury.
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Prime Minister
Government of the People's Republic of Bangladesh

04 Chaitra'1.408
18 March 2002

Message

The 22n a of March is World Water Day. I am delighted to know that this day
will be observed in Bangladesh with special importance, like elsewhere in
the world. This year's theme is "Water for Development". I feel that the
selection of the theme has been proper and timely.

Access to safe water is very important to protect public health, and ensure
development and productivity. In today's world water and development are
closely inter-linked. The demand for safe drinking water is increasing. While,
its supply is increasingly falling short of requirement due to its misuse and
contamination. Arsenic in groundwater is a problem in many countries of the
world including Bangladesh. An International Workshop on Arsenic Mitigation
was held recently to innovate ways and means to overcome the problem. On
the basis of recommendations of the workshop necessary measures will be
taken to protect the people of the arsenic affected areas.

This year's observance of the day has special significance. It marks the 10
anniversary of the World Water Day. The World Summit on Sustainable
Development will also be held this year.

At the national level, the Government is trying hard to protect water
resources and ensure development. I hope that the people will become more
aware of these matters through observance of the day.

I wish all the programmes of the World Water Day 2002 a success.

Allah Hafez, Bangladesh Zindabad.

Translated by
Md. Taufiqul Arif
WHO, Dhaka

Khaleda Zia
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Minister
Ministry of LGRD & Cooperatives

Government of the People's Republic of Bangladesh
22 March 2002

Message

Bangladesh is blessed with generous water resources. The country
experiences sufficient annual rainfall and enough water flows through rivers,
khals, beels, haors etc. and aquifers underground. Still drinking water falls
short, because we need safe water and in quantities as per our requirements
round the year.

'Water for Development', the theme of the 'World Water Day 2002' suits well
to our present context of national development. Our stunning success of
supplying bacteriologically safe drinking water to 97% of the country's rural
population and control over frequent outbreak of diarrhoea in epidemic form
has been overcast with the presence of arsenic in groundwater. We are
sincerely trying to ensure access to drinking water for all, which is safe not
only from bacterial infestation, but also from harmful chemicals. In order to
continue with the remarkable pace of development, which has been
triggered by our government, we must reach an effective solution to this
problem within shortest possible time.

On the occasion of the World Water Day 2002, I hope that our scientists,
engineers, physicians, policy makers, implementers altogether will avail the
advantage of sharing views with rest of the world and come up with effective
solutions, which are meaningful, affordable and sustainable.

Allah Hafez, Bangladesh Zindabad.

(Abdul Mannan Bhuiyan)
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Minister
Ministry of Health and Family Welfare

Government of the People's Republic of Bangladesh
Dhaka

17 March 2002

Message

I sincerely wish 'good health and progress' for everybody on the occasion of
World Water Day 2002. Water, sanitation and hygiene were emphasized in
last year's World Water Day through the efforts of the World Health
Organization (WHO). This year we focus on " Water for Development".

Clearly, the Ministry of Health and Family Welfare is aware of the vital role
that water and sanitation play in national development. Infectious diseases
caused by poor water supply and lack of sanitation constitute some 20-30%
of the disease burden in rural and low income urban areas of Bangladsh.
These illnesses expose many of our citizens to poverty, as they cannot earn
for their families during such periods. Safe water and sound sanitation,
together with personal hygiene practices, will keep people healthy and give
them the benefits of the nation's sustained development.

The Ministry of Health and Family Welfare promotes disease prevention
through behavioral change communication and is working with the
Department of Public Health Engineering (DPHE) and the Ministry of Local
Government, Rural Development & Cooperatives to tackle the threat of
arsenic. We hope to further intensify our collaboration so that our citizen can
indeed enjoy the fruits of Water for Development.

(Dr. Khandaker Mosharraf Hossain)
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Minister
Ministry of Water Resources

Government of the People's Republic of Bangladesh
Dhaka

18 March 2002

Message

Pragmatic use of the available water resources and reaping economic
benefits in national development are critical to the furure of Bangladesh.
The Ministry of Water Resources has in the last few years made an
extensive inventory of the issues that will determine sustainable use of our
water resources.

Through extensive consultations with reprsentatives from the government,
non-government, research and development institutions we have now
arrived at a Development Frame work for the Water Sector. This Framework
will be an essential guiding tool for all stakeholders to develop regulatory
mechanism, ensure efficient use and exploit opportunities for enhanced
returns from water.

I wish the World Water Day 2002 all success.

Allah Hafez. Bangladesh Zindabad.

(L.K.Siddiqi)
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State Minister
Local Government Division

Ministry of LGRD & Cooperatives
Government of the People's Republic of Bangladesh

22 March 2002

Message

Bangladesh's people rely primarily on groundwater for drinking purpose.
Present population of the country is estimated at 130 million. About 80% of
them live in rural areas and 97% of them have access to groundwater for
drinking puropse. As a result, the prevalence of major waterborne diseases,
particularly diarrhoea has been checked to a large extent. This remarkable
success has been faded much by the presence of arsenic in the groundwater,
which has posed serious problem to public health.

In view of the nature and extent of the arsenic porblem, on the occasion of
the 'World Water Day' let's vow to make concerted efforts to ensure access to
safe drinking water and improved sanitation facilities. Access to safe water
and sanitation facilities are basic human needs. Only untiring efforts can lead
us to all success.

Allah Hafez.
Bangladesh Zindabad.

(Ziaul HaqueZia)
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Deputy Minister
Local Government Division

Ministry of LGRD & Cooperatives
Government of the People's Republic of Bangladesh

22 March 2002

Message

,nd
The 22 March every year marks the World Water Day. In Bangladesh, this
day is celebrated with due importance as elsewhere in the world. This year's
theme is 'Water for Development'. In my view, this theme suits our socio-
economic and cultural context to a great extent. We are the inhabitants of
the largest delta in the world. Fulfillment of our hopes and aspirations largely
depend on the effective use of water received every year. Water quenches
our thirst, provides life-blood to agricultuer, supplies basic input to industries,
and above all, upholds climate and protects environment. We cannot think of
continuity of our civilization and development without water.

On the occasion of the World Water Day, let's get united and innovate
effective measures to protect water sources from arsenic and other harmful
chemicals, and ensure equitable distribution of safe water for better
livelihood and sustainable development.

Allah Hafez.
Bangladesh Zindabad.

Advocate Ruhul Quddus Talukder (Dulu)
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Secretary
Local Government Division

Ministry of LGRD & Cooperatives
Government of the People's Republic of Bangladesh

22 March 2002

Message
Demand for safe water supply and sanitation facilities (WSS) for expanding
human settlements in Bangladesh are rapidly increasing. Present
population of the country is estimated at 128 million with 860 per sq. km.
The population growth trend indicates that by the year 2025, the country's
population may exceed 176 million and over a half of our total population
will live in cities. This situation calls for proper planning and developing both
urban and rural human settlements with safe water supply and adequate
sanitation facilities.

Much of the water that we use for various purposes returns to the
environment, but in a polluted condition. Lack of access to proper sanitation
system, waste of various chemical fertilizers and pesticides, hazardous
chemicals from industries and release of toxic materials available in hydro-
geologic formation, particularly arsenic altogether contaminate water and
ultimately cause great harm to our environment.

The challenge of our future develpment largely lies with meeting the
demand for safe water. Therefore, on the occasion of the 'Word Water Day
2002' we should look into the water pollution problem seriously and
innovate possible ways and means so that Bangladesh, with the co-
operation and co-ordination' of all concerned may develop an effective
arrangement to ensure safe water supply and sanitation.

•IT
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Kofi A. Annan
Secretary- General United Nations

WORLD'S WATER PROBLEMS CAN BE CATALYST FOR COOPERATION1

The theme of this year's observance of World Day for Water - "Water for
Development" reflects the fundamental place of water in sustaining life and
conserving the environment.

An estimated 1.1 billion people lack access to safe drinking water, 2.5 billion
people have no access to proper sanitation, and more than 5 million people
die each year from water-related diseases-10 times the number killed in
wars, on average, each year. All too often, water is treated as an infinite free
good. Yet even where supplies are sufficient or plentiful, they are increasingly
at risk from pollution and rising demand. By 2025, two thirds of the world's
population is likely to live in countries with moderate or severe water
shortages. Fierce national competition over water resources has prompted
fears that water issues contain the seeds of violent conflict.

But the water problems facing our world need not be only a cause of tension;
they can also be a catalyst for cooperation. Two thirds of the world's major
rivers are shared by several States. More than 300 rivers cross national
boundaries. Increasingly, countries with expertise in the management of
watersheds and flood-plains, or with experience in efficient irrigation, are
sharing that knowledge and technology with others. Scientists from many
nationas and disciplines are pooling their efforts, to assess the threat and in
the hopes of bringing about a much-needed "blue revolution" in agricultural
productivity. The organizations of the United Nations system, for their part, in
addition to a vast array of operational projects are also preparing the first
edition of the World Water Development Report.

Later this year, heads of State and governmental orginizations, private sector
representatives and many others will gather in Johannesburg for the World
Summit on Sustainable Development. The United Nations General Assembly
has proclaimed next year the "International Year of Freshwater". Everyone
has a stake in seizing these opportunities to chart a decisive course of action
for meeting the Millennium Development Goals on access to freshwater.

If we work together, a secure and sustainable water future can be ours.



Dr. Suniti Acharya
WHO Representative in Bangladesh

For the last 30 years WHO has supported the development of the water and sanitation sector
in Bangladesh mainly through the Department of Public Health Engineering. Our focus has
been on capacity building for improved access to water supply and sanitation in rural and
urban areas.

Safe water is essential to health. By providing bacteriologically safe water, the incidence of
cholera and hepatitis in last few decades has come down substantially.

To really reduce the disease burden due to diarrhoeas, however, improvements in personal
hygiene behaviour and access to adequate sanitation are even more important.

Bangladesh still lags behind in sanitation coverage, with only just over 40% of the rural
population having access to sanitation and may be some 80% of the urban population.

For people to exercise good hygiene practices, a good supply of safe water and access to
sanitary facilities are necessary. Only then health improvements will accrue and be sustained.
WHO will give extra attention in the years to come, to close the sanitation gap and will urge
all its partners to do the same.

Now that we have, achieved good access to water for most people in the rural and urban
areas, we discover that many of our water supplies are contaminated by arsenic.

Arsenic causes health effects ranging from skin lesions to cancers. There is no known cure.
Thus, the only option is to ensure that people have access to alternative sources of arsenic
free drinking water. Recently DGHS with the support of WHO has developed an agreed
protocol on the diagnosis of arsenicosis. Presently work is on-going to validate the protocol
and to undertake further research on a suitable management protocol for arsenicosis
patients.

Surveillance of urban and rural water supplies for both bacteriological and chemical
contamination is becoming more and more important. One cannot assume that water
supplies that are safe when newly built will remain so during their useful life. DPHE and WHO
have therefore embarked on community-based urban water supply surveillance project. In
this project the service provider and the consumer together ensure a safe water quality
through regular water quality testing and participatory sanitary surveys, complemented by
repair and maintenance to reduce the risks of contamination.

It is further commendable to note that the concern for safe water very recently has led the
Chief Engineer DPHE to constitute an advisory body on water quality, with wide ranging terms
of reference to make DPHE more responsive and capable with respect to water quality issues.

Safe water for All is indeed a challenge in Bangladesh in these days. It is my wish that this
goal will come nearer through the commitment of all stakeholders in planning, use, monitoring
and conservation of our percious water resources.



Water, Sanitation and Hygiene
A Matter of Survival for Billions of Poor People

Sir Richard Jolly
WSSCC Geneva

As we celebrate World Water Day on 22 March, we need to remind ourselves that
water is our most precious resource, vital to our daily lives, our economies and to the
health of our environment. But to billions of people, mostly the poor and marginalized
segments of society, it is a matter of survival. Today, there are still some 11 billion
inhabitants on Earth without access to a safe water supply and over 2.4 billion without
adequate sanitation.

This scandalous situation exists despite the tremendous advances made during the
International Drinking Water Supply and Sanitation Decade (1981-1990) to meet
these basic needs.

Access to sanitation facilities is a basic human right that safeguards health and
human dignity. Every individual deserves to be protected from disease and other
health hazards posed by the poor disposal of excreta and human waste. Children,
who are the first and the most vulnerable to fall prey to such hazards, deserve a better
environment and the highest standard of living possible, according to the Convention
on the Rights of the Child.

During International Conference on Freshwater in Bonn on 3 December 2001, the
WSSCC launched the WASH campaign - a global advocacy effort by over 1200
members working in more than 140 countries - to mobilize political support and action
to ensure an end to this scandal and the suffering of the poorest of the poor. Special
emphasis is being placed on promoting a global sanitation target-halving the numbers
without sanitation by the year 2015 - without which health for all. cannot be achieved.

Revolutionary thinking and a new paradigm shift are required to change the attitudes
and behaviours of those who are entrenched in top-down approaches and traditional
water managment policies.We know from experience that clean water alone leads
only to minor health improvements. Sound hygiene behaviour must be recognized as
a separate issue in its own right, with adequate sanitation and clean water as
supporting components. While each of the three elements has some health benefit, it
is their combined effect that has far greater impact. Water and sanatition should form
part of an integrate resources management approach that leads to poverty alleviation
and sustainable development.

As we commemorate World Water Day, we make a plea to every individual who is in
a position to influence policy, provide adequate resources and generate political wil l ,
to do all that is possible to reverse one of this century's worst public health disasters,
so that countries can strive towards economic progress, social stability and global
security.

Water Supply and Sanitation Collaborative Council; E-mail: wsscc@who.ch; Internet:
www.wsscc.org/



THE ROLE OF THE DEPARTMENT OF PUBLIC HEALTH
ENGINEERING IN SAFE WATER SUPPLY IN BANGLADESH

S.M.A. Muslim*

1. Introduction

Water is needed in all aspects of life. For a sustainable balanced terrestrial
ecosystem water resources are essential and indispensable. Similarly
development can not be thought of without water. Safe water is critical,
directly or indirectly, to meeting basic human needs, such as food, shelter,
clothing, health and education. To ensure the welfare of the people, the
Government of Bangladesh is committed to provide safe water to its people.
A national water supply and sanitation agency, the Department of Public
Health Engineering (DPHE) under the Ministry of Local Government, Rural
Development and Cooperatives has been created long back for the purpose.

With the creation of two public Water and Sewerage Authorities (WASA) in
1963 for Dhaka and Chittagong cities. DPHE presently is responsible for
water supply and sanitation for the country except Dhaka, Chittagong and
Narayanganj, cities.

During the 90's Bangladesh attained a coverage of 97% of the rural people
having access to potable water sources within a distance of 150 meters
from their respective households. This emergence of arsenic in groundwater
has put a negative impact on the success. At present 27% of the tubewells
have been affected with arsenic in excess ofthe Bangladesh Standard, of
0.05mg/l, of which most of the sampled tubewells are installed at shallow
depths.
2. The Department of Public Health Engineering

The government of Bangladesh has mandated the DPHE with the following
responsibilities:

i. To provide advisory services to the government in framing policy
and action plan for water supply and sanitation in the country;

ii. To facilitate/provide safe water supply and environmental sanitation
facilities to both urban and rural communities, and to improve their
personal hygiene practices;

iii. To provide operational training to Pourashavas/City Corporations,
and technical support to local government institutions;

Chief Engineer, Department of Public Health Engineering, Dhaka

Tel: 88-02-9343358.
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iv. To facilitate local government institutions (Pourashava, Union
Parishads etc) in the operation and management of water supply
and sanitation systems;

v. To respond to natural disasters in order to ensure safe water supply
and sanitation facilities; and

vi. To ensure management of water supply and sanitation system
surveillance.

To cater for the water supply and sanitation services, the DPHE has set up
a multidisciplinary team of Sanitary/Environmental Engineers, Geologists,
Chemists, hygiene educators and other support staff. The national agency
has, for operation, offices at national, divisional, district, and upazila levels.
Additional manpower support is usually provided as temporary set up during
implementation of development projects.

3. Development in the Sector

Rural water Supply

The exploration of groundwater source after the liberation of Bangladesh in
1971 added a new horizon in the water supply sector. Bore hole tubewell
turned into an appropriate water supply system in the country.

The service level of serving about 450 people with one tubewell in 1971 has
been improved to about 100 people with one tubewell in the year 2000.

In addition to the above, the demonstration effect of public programmes
helped develop demand for water supply and private sector catered the
service to meet the demand.

Urban Water Supply

There are 252 municipal authorities in the country. Of them 101 have
community water supplies. Another 60 towns will be having water supplies
soon.

The coverage underwater supply in urban areas has raised to 56% in 2000
from 20% in 1972.

Water Quality

With the improvement in quantity of water supply , safety of water was
considered indispensable for deriving benefits out of water supplies. For the
safe water supply, the GoB has set water quality standards for some polluting
elements, and the DPHE( through its four regional laboratories, monitor the
quality of water it delivers. The Bangladesh Standards for some of the
potential hazardous elements are shown in the following table.
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Water Quality Parameters

Arsenic
Barium

Boron

Cadmium

Chloride

Chromium(Hexavalent)

Chromium (Total)

Coliform (Total)

Conform (Faecal)

Hardness

Fluride

Iron

Lead

Manganese

Nickel

Nitrate

pH

Sulphate

Temperature

Turbidity

Unit

mg/l
mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

no./100ml

no./100ml

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

°C

JTU

Bangladesh
Standards

0.05
0.01

1.0

0.005

150-600*

0.05

0.05

0

0

200-500

1

0.3-1.0

00.05

0.1

0.1

10

6.5-8.5

400

20-30

10

WHO Guideline
values, 1993

0.01
0.7

0.3

0.003

250

0.05

0

0

1.5

0.3

0.01

0.1

0.02

50

250

5

* For coastal belt areas

In addition to about 1.2 million hand pump tubewells installed by the DPHE
in rural areas of the country, the private sector installed a huge number of
hand pump tubewells, mostly shallow. Moreover, a large volume of
groundwater is abstracted indiscriminately through tubewells for irrigation.
In recent years contamination of groundwater with arsenic has been
identified. An estimated 29 million people, exposed to arsenic contamination
in excess of 0.05 mg/l through 27% contaminated shallow tubewells and
few production wells in urban centers, will now require alternative safe water
supply.

4. National Water Supply and Sanitation (WSS) Policy

For delivering services in a unified manner and for equity in services, the

government has established a policy in the sector. Some important highlights
of the policy are listed below:
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* Rural water supply and sanitation services shall be based on cost
sharing.

* Priority will be assigned to water supply in difficult and under served
areas.

* User communities shall be responsible for O&M of WSS facilities.

* Strengthen capacity of local bodies, DPHE and other stakeholders.

* Involve and encourage private sector.

* Involve local government institutions, NGOs and CBOs.

* Encourage and support women to actively participate in decision
making.

5. Challenges

The water supply sector has been facing the following problems:

* Lowering of groundwater Level;

* Salinity in surface water and ground water aquifer in the Coastal
Belt;

* Iron, manganese and arsenic in excessive proportions in some
places;

* Non availability of water bearing aquifer in the hilly areas; and

* Insufficient financial allocation in water supply and sanitation sector.

To solve the problems above, the following measures have been taken:

* TARA hand pump has been developed to address the lowering of
groundwater problem;

* Shallow Shrouded Tubewell (SST), Rainwater Harvester and Pond
Sand Filter (PSF), a version of Slow Sand Filter(SSF) have been
developed for use in the coastal saline zone;

* Treatment plants are installed to remove iron , manganese and
arsenic in water; and

* In stony areas, dug well with lining is used.

Arsenic contamination in drinking water is a big threat to the public health.
The DPHE, with its development partners and actors, is facing the biggest
challenge of the time in a coordinated manner. Alternative options for
avoidance of arsenic in drinking water and for treatment of surface water
are being tried. The removal of arsenic from water is problematic in real
field situations; yet efforts are being undertaken.

In pursuant to the Prime Minister's 100 day programme, an international
workshop on arsenic crisis in Bangladesh was organized. The expert group
on alternative water supply observed the following:
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* Alternative technologies are area dependent and cannot be prioritized
for the whole country;

* The country is broadly divided in Shallow Water Table Area, Low
water table Area, Coastal Saline Area, Stony Area and Chittagong
Hill Tracts Area requiring technological variations;

* No single option can serve the purpose of the people having different
social and economic conditions;

* Choice of the communities should be given priority in the selection
of technological options;

* There exists knowledge gap in some areas that impedes decision
making regarding selection of alternative technologies for arsenic
affected areas.

The group recommended the following emergency, short term and long-
term options for mitigation of arsenic crisis:

Emergency Option

* In acute arsenic problem areas an alternative safe water point
appropriate in the area is to be provided in each village on an urgent
basis following ongoing national screening programme.

Short- term Option

* Deep tubewell (where suitable aquifer is available);

* Dug/Ring well (where technically feasible);

* Rain water harvester;

* Treatment of surface water; and

* Treatment of arsenic contaminated water.

Long-Term Option

* Proven safe and sustainable technologies implemented under short-
term options

* Piped water supply

The options recommended above are site specific and depend on physical
and hydrogeological conditions of the sites.

The workshop emphasized the role of central government, local government,
NGOs, communities and private sector in mitigating arsenic problem.

The DPHE, in line with the above recommendations, is implementing arsenic
mitigation options through different projects. Past and present DPHE projects
include (i) study in Arsenic Affected Areas in Bangladesh , (ii) Study of
Groundwater for Arsenic Contamination in Bangladesh (BGS-DFID), (iii)
Arsenic Mitigation Pilot Project (DANIDA), (iv) Action Research on
Community Based Arsenic Mitigation in 5 Upazilas (UNICEF), (v) Study on
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Groundwater Development of Deep Aquifers for Safe Drinking Water Supply
to Arsenic Affected Areas in Western Bangladesh (JICA), (vi) Action Research
on Community Based Arsenic Mitigation in 15 Upazilas (UNICEF with WHO),
(vii) Action Research on Community Based Arsenic Mitigation in 25 Upazilas,
(viii) Bangladesh Arsenic Mitigation Water Supply Project (World Bank), (ix)
Water Supply Project from the Pond in saline-prone and Arsenic Affected
Areas, and (x) Arsenic Mitigation Project (Danida)

Awareness raising campaigns have been conducted. A total of over 800,000
water samples have been tested and about 27% of the samples
representative of different regions were found contaminated at levels more
than Bangladesh Standard of 0.05 mg/l. In 61 districts, a total of 268 upazilas
were affected with arsenic in varying degrees of contamination. About 10,000
patients have so far been identified and are under treatment. For supply of
safe water, different technological options like household arsenic removal
units, deep tubewells, Pond Sand Filters, dug ring wells and rain water
harvesters have been tested and installed. Several NGOs NGOs like BRAC,
CDIB, DCH, EPRC, Grameen Bank, GUP, ISDCM and NGO Forum for
Drinking Water Supply and Sanitation and many local NGOs have been
participating in arsenic mitigation.

The sources of water available in Bangladesh for development of alternative
water supplies are groundwater, surface water and rainwater. In different
projects, four groundwater based options, six surface water based options
and few rainwater harvesting techniques have been experimentally adopted
as alternative water supply options in Bangladesh. On the other hand, thirty
community and household level arsenic removal technologies have been
tried in to reduce arsenic contents of water of contaminated tubewells to
acceptable levels. Deep tubewells, dug/ring wells, treatment of surface waters
and few arsenic removal unit show good potentials for water supply in arsenic
affected areas and are suitable for adoption in the national program. Most
options are site specific and no single option can provide arsenic safe water
in all areas or to people having wide variation in socio-economic conditions.
Piped water supply, irrespective of source should be given priority where
feasible considering convenience and better quality control. Rainwater
harvesting has good potential at household level but a system completely
based on rainwater appears to be costly and the method is yet to be popular
in Bangladesh.

The estimated capital cost to provide arsenic safe water to 29 million people
exposed to arsenic content exceeding Bangladesh Standard varies from
Taka 2.6 to 36 billion at 2001 price level depending on the type of options.
However, the cost will be significantly reduced if the people in the low
contamination areas are mobilized to use the safe tubewells in the area.
Alternative options for safe water supply will be provided at the hotspots.
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A well designed active water quality monitoring program to test the safe
tubewells at least once in a year is to be established. The estimated yearly
cost of monitoring of safe tubewell once in each year by field test kit is Taka
176 million. An institutional arrangement with greater role of local government
is needed for installation, operation and maintenance of alternative water
supply options and monitoring of water quality at the local levels.

6. Conclusion

Inadequacy of safe water sources compels the users to go for other
contaminated sources and thus made low use of safe water for all domestic
purposes. The safe water sources should also be sufficiently close to the
users. User friendly technological options in adequate numbers are needed.

Along with iron, salinity, manganese, hardness, arsenic other possibly toxic
elements and contaminants also appear as threat. Necessary measures
are being taken to redress the crisis.

Piped water supplies are the ultimate long-term options for safe water supply.

The Government of Bangladesh as well as the development partners are
committed to the improvement of the sector.

7. Recommendations

To achieve a sustainable water supply programme and global usage of safe
water, the following are recommended:

* Awareness raising campaign should further be strengthened;

* Water quality should be monitored regularly through strengthening
the DPHE laboratory network and community management;

* Emphasis should be given on use of surface water sources along

with groundwater source;

* Research work to develop appropriate technology should be

continued;

* Private sector should be promoted for catering services; and

* The DPHE should be strengthened further for development, enablement
and regulation of community piped water supplies, big or small, in urban
as well as rural areas of Bangladesh.
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WSS POLICY IMPLEMENTATION *

The Unit for Policy Implementation (UPI) is supporting the Local Government
Division in implementing the National Policy for Safe Water Supply and
Sanitation (1998). UPI is currently undertaking two major activities to assist
the rationalisation of the Water Supply and Sanitation (WSS) sector. These
are the "Sector Development Framework" and an "Institutional Review". A
short summary of each follows;

Sector Development Framework

Introduction

Water and sanitation sector development comprises disparate project
activities without reference to a guiding framework or what others are doing.
Duplication of activities and mutually contradictory strategies continue to
frustrate sector development. Stakeholders including the government have
time and again emphasised the importance of sector co-ordination but
achieving it has not been easy.

The Government has adopted a National Policy for Safe Drinking Water Supply
and Sanitation in 1998. The imperative of implementing the National Policy
for Safe Drinking Water Supply and Sanitation has made sector co-ordination
all the more important. At a minimum all sector activities should comply with
the policy principles and complement each other in fulfilling the policy
objectives.

The on-going GOB financed water supply and sanitation projects have yet to
change to reflect the provisions of the National Policy. Most donor-supported
initiatives are interpreting the policy principles and striving to incorporate
them within their projects/programmes

A positive note is the government's formation of a Policy Implementation
and Arsenic Section within LGD to oversee policy implementation and arsenic
mitigation. The Danida funded Unit for Policy Implementation (UPI) works
with this section. The LGD has also constituted a Forum for Co-ordination
and Policy Implementation. The Forum has representation from relevant
ministries, government agencies, donors, NGOs and the private sector. The
Secretary, LGD, chairs the Forum.

Notwithstanding the noble intentions of the Forum, the absence of an effective
framework for sector development is likely to thwart co-ordination. The
National Policy is not an operational document. The national policy comprises

UPI: Unit for Policy Implementation.
Tel: 88-02-8316794, 8311466; E-mail: instdev@aqni.com
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principles that are general and abstract. Such principles are useful in
achieving consensus and flexibility, but are difficult to operationalise.

Sector Development Framework

The Government has to take the policy a step further. It has to agree with key
stakeholders on the interpretations of the policy principles in terms of specific
actions, tally them against the on-going activities/projects in the sector and identify
areas of interventions necessary to implement the policy. Such a document will in
essence be the framework for sector development and co-ordination, and be a
basis for a holistic development strategy.

The Government recognises the importance of a framework for sector develop-
ment. The Forum in its meeting in October 2001 has approved the Concept of the
Sector Development Framework.

For the SDF to be useful the involvement of the government and other stakeholders
in the process of its formulation is essential. The stakeholders must own and
commit themselves to the document.

The first step in the process of formulation of a Sector Development Framework
is the interpretation of the policy principles in terms of specific actions. The
other steps are a Situation Analysis and an Institutional Review the outputs
of which will be important inputs into the Sector Development Framework.
The on-going UPI study on Regulatory Framework in the sector and the
feasibility study for Private Sector Participation in urban water supply will
provide inputs into the situation analysis and the institutional review.

The UPI would work closely with key stakeholders in interpreting the policy
principles, analysing the sector situation and matching ongoing projects with
the policy interpretations. The output of the process will be matrix test the
compliance or lack thereof of the current projects to the policy principles. More
importantly the matrix would help identify the areas in need of interventions to
implement the national policy.

The UPI has started the process of formulation of the SDF. This process will
include a series of workshops at central and local levels to formulate the SDF.
It is expected that the first central level workshop will be held in March or early
April 2002 with the final workshop held around September 2002.

Institutional Review of the WSS Sector

Background of the study

There is a general recognition in the sector for the need for institutional reforms
for improvement of WSS service delivery in support of sustainable outcome.The
National Policy for Safe Water Supply and Sanitation recognises this need.The
Policy also reflects the GOB commitment to decentralisation through greater
responsibility to the local government institutions. Putting the policy into actions
will require fundamental changes in the current institutional set-up.

33



Originally the Institutional Review of the Sector was an initiative of the World
Bank under BAMWSP. It was considered that the institutional arrangement
for the delivery of Water Supply and Sanitation (WSS) services needed reform
and it was included as a legal covenant to the BAMWSP IDA loan agreement
(December 1999).

As the Institutional Review was concerned more with "software" than
"hardware" LGD requested DANIDA to consider funding this initiative under
grant and the Unit for Policy Implementation (UPI) has now taken over
responsibility for this initiative.

Salient features of the TOR

The broad objective is to establish processes that will lead to sustainable
provision of WSS services in a transparent, timely and cost effective manner.
There is a specific requirement to review and revise the role of DPHE in the
institutional arrangements from implementor to facilitator and increase the
involvement of local government institutions, in accordance with National
Policy. The main features of the institutional review are as follows:

Phase I- Review of current situation

* Review current status of WSS

* Assess critical success factors needed to ensure sustainable
WSS

* Review current institutional arrangements in WSS service delivery

Phase 2- Identification of options for service delivery, and preferred
approach

* Develop Options for Future Service Delivery

* Assessment of Options against Critical Success Factors and
Organisational Capacity

* Presentation of, and Agreement to, the Preferred Option with sector
stakeholders

Phase 3- Detailed transition planning

* Overall Transition Plan developed in agreement with sector
stakeholders

* Detailed Transition Plan developed in agreement with concerned
agencies

* Establish Monitoring and Evaluation Programme

The review will be conducted in a participatory manner and there will be consul-
tations with all sector stakeholders, particularly representatives of local govern-
ment institutional and beneficiaries. Agreement with sector stakeholders on
options for service delivery will be a requirement at critical stages of the review.
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The result will not just be a paper report but an agreed option for service
delivery by the sector stakeholders and an agreed plan of action to attain
that option by the concerned agencies. Possible impact would be a more
rational WSS service delivery in the sector leading to a more efficient, effective
and sustainable provision of WSS services. It may provide a clear strategy
for revising the role of DPHE and increasing the role of LGIs including detailed
plans of the required capacity building support needed to fulfil these roles.

Participatory Process - The Improvement Team

The participatory process of the Institutional Review will result in a Transition
Plan for institutional reforms in the sector. LGD will constitute an "Improvement
Team" to oversee, guide and supervise the study at every stage. The
Improvement Team will report to the Secretary LGD and will champion the
operationalisation of the Transition Plan.

It is important that the Improvement team be small and meets the demand of
innovation and efficiency. The improvement team may comprise the following:
a representative from LGD not below the rank of Joint Secretary may chair the
team; one representative each from DPHE and LGED not below the rank of
Additional Chief Engineer, the Sector Advisor UPI which may work as the sec-
retariat for the Team. There may also be representatives from Local
Government Institutions, civil societies and donors. In addition the Improvement
Team may co-opt members as necessary. It is important that the
representatives are both dynamic and dedicated, and able to meet the demands
required as a member of the Improvement Team. The Improvement Team will
be officially formed by the LGD.

Current Status and Overall Timeframe

It is proposed to carry out the institutional reform in three phases, of which a
review of the current situation is the first and will cover a review of the current
status of water and sanitation and the institutions in the sector, assess the
critical success factors needed to ensure sustainable service delivery and a
review of the current delivery mechanisms. The second phase will focus on
developing options for future service delivery, assess the options against
critical success factors and organisational capacity and conclude with
presentation and agreement of the preferred options with the stakeholders.
The Institutional Reform will end with overall and detailed transition plans for
sector institutions and implementation of these plans.

In the first phase, it is planned to carry out a number of detailed studies. The
TORs for these studies have been prepared and the tendering process for
selection of consultants is ongoing. The results from the detailed studies will
eventually form part of a 'Current Situation - Institutional Review1 report. The
detailed studies are as follows:

Assessment of Public Sector Institutions, to get an overview of the
public sector institutions in the water, sanitation and public health
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sector, the capacities, the institutional roles and responsibilities,
current reform initiatives and the public sector delivery processes.

2. Assessment of NGOs, to get an overview of the NGOs active in the
water, sanitation and public health sector, their roles, capacities and
delivery processes.

3. Assessment of Private Sector, to get an overview over the capacity
in the Private Sector in Bangladesh in relation to the water, sanitation
and public health sector, and the delivery processes used by the
private sector.

4. Assessment and validation of Coverage Statistics, with the objective
of getting a better understanding of the water and sanitation coverage
situation in rural and urban areas in Bangladesh and the health
situation in relation to water borne diseases.

5. User Level Survey, to get a better understanding of the user priorities
in relation to water, sanitation and health and compare service delivery
processes from the public sector, NGOs and private sector for water
supply, sanitation and hygiene promotion as well as getting a better
understanding of the role and impact of the private sector in water
and sanitation service provision compared to that of the Government
and the NGO sectors.

Local consultants will be contacted to conduct this study with international
consultants as providing back stopping support and quality assurance. The
studies will be carried out in close cooperation with the sector institutions,
as much as prssible as self-assessments under the guidance of the
consultants compiling the results of the studies. This is an important aspect
in order to build up con-census around the result of the studies in the
participating institutions with the aim of facilitating participation in the later
institutional reform processes.

In parallel with these studies, an update of the UPI Project Database will be
carried out surveying the extent to which the ongoing and planned projects
in the sector are complying with the principles in the National Policy. The
policy statements are rather broad, and in order to get a better understanding
of the practical implications of the policies, a number of workshops will be
conducted at national and local level to develop more specific interpretations
of the policy statements, which can be used as measuring indicators in the
'SDF Policy Compliance Matrix'. For the purpose of efficiency in the data
collection, the subsequent exercise of guided self-evaluation by the
implementation projects will be combined with a mapping of the present
service delivery processes, both the 'official processes' as specified in project
documents etc. and the 'actual processes' as experienced in the field where
these might differ.

The ongoing review of the regulatory framework is expected to be completed
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within the next few months. Another process of formulating a new Bangladesh
Water Act is also ongoing in connection with the development of the National
Water Resource Management Plan. These processes are providing
important input into the institutional review.

The institutional review process will be managed by the UPI guided by the
decisions and advise from the 'Improvement Team'. The execution of the
detailed studies will be tendered by UPI amongst local consultants. Individual
TORs have been prepared for the respective studies, so that the contracts
can be awarded to separate consultants or alternative a consulting company
can be awarded some or all of the contracts, as may be the outcome of the
tendering process. The management of the tendering process and the
administration of the contracts will require considerable resources from UPI.
The studies will eventually form part of the SDF, at in order to ensure
coordination of all the aspects of the development of the SDF, it could be an
advantage that the local consultant presently assisting UPI with the SDF
process could be given a contract to manage the entire process including
the tendering and management of the study contracts.

The aim is to complete the first phase of the Institutional Review including all
the detailed studies and have the final (of the series) SDF workshop by
September 2002 for presentation and discussion of the results of the review.
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INSTITUTIONAL CHALLENGES FOR SCALING UP
THE DELIVERY OF SAFE WATER AND SANITATION

IN BANGLADESH*

K.M. Minnatullah*

Overview

Although Bangladesh had achieved a commendable coverage of about 97%
in rural water supply, through the extraction of shallow groundwater by hand
pumps, the detection of arsenic above the maximum permissible limit in a
large number of wells has annulled this success and created a new challenge
of toxic contamination, exposing nearly 20 million people and putting another
70 million at potential risk. Of about 10 million handpumps installed, nearly
70% are privately owned serving mostly affluent households, while the
impoverished depend upon government installations with one handpump
for a minimum of 105 people. Where no improved and safe source is
available, these people are drinking water from traditional surface water
sources which are highly polluted with fecal contamination. Access to
adequate sanitation is also limited to the relatively affluent segment of the
society, with nearly 40% of the people having some sort of latrines, while the
rest carry out open and random defecation.

Infant morbidity and mortality are among the highest in the world. It is
estimated that 3.6 million disability adjusted life years (DALYs) are lost each
year in Bangladesh due to poor water quality and sanitation, mostly affecting
the poor. Scaling up the access to safe water supply and adequate sanitation
for the poorest segment of the community is therefore an urgent prerequisite
for improving the quality of life of these people, to increase national
productivity, and to reduce poverty.

Challenges

Water Supply

Over the years, Bangladesh has achieved a considerable success in
providing safe water supply in the rural areas. About 97 percent rural people
presently have access to handpumps within a distance of 150 meter with
1 handpump for 105 people. In the Fifth Five Year Plan (FFYP), 1997-2002,

This paper was presented in the World Water Day Seminar of 21March2002. Full
text of the paper is available in the proceedings of the seminar.
Senior Water and Sanitation Specialist, Water and Sanitation Programme for
South Asia, The World Bank, Dhaka.
Tel: 88-02-9669301-8; E-mail: kminnatullah(3iworldbank.orQ
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the Government of Bangladesh (GOB) planned to increase the coverage of
rural water supply, and decrease the number of persons per hand pump
from 105 to 80. However, the recent disaster of arsenic contamination of
groundwater has significantly reduced the access to safe water in 59 out of
the 64 districts of Bangladesh.

In urban areas, although accurate data is not readily available, it is estimated
that about 45 percent of the population has access to reasonably safe water,
but the remaining 55 percent depend on contaminated surface and
groundwater sources.

Groundwater constitutes the major source of drinking water in Bangladesh.
Over 90 percent of the drinking water is derived from underground sources.
Groundwater source became very popular and reliable, as it is safe from
fecal contamination. It took more than 50 years to motivate rural people to
use handpumps instead of untreated surface water, and at present people
are quite habituated to drink handpump water. However, in recent years,
arsenic problem has appeared in such proportion that it has now threatened
the entire water supply program in Bangladesh.

Arsenic contamination is found in almost all regions, 59 districts out of 64
are affected, however, the severity of contamination varies greatly. The most
highly contaminated wells are generally between 20 and 50 m deep. It is
estimated that 20 million people are already currently exposed to arsenic
poisoning, and it is further apprehended that about 70 million more people
are potentially at risk.

The major constraints in addressing the arsenic problem in Bangladesh are
(i) the problem is not uniform across the country, large variations in the
levels of contamination occur by region and even within villages; (ii) no single
and simple solution seems to be available to mitigate the problem; (iii) many
users do not perceive it as a problem because of delayed symptomatic
effects; and (iv) behavioral change for using different water sources for
different purposes may be necessary.

Apart from the arsenic problem, high iron content, high salinity in the coastal
areas, leachates from pit latrines as well as landfills are other potential
sources of groundwater contamination. Dissolved iron in excess of 2 mg/l
is found in groundwater in about 60% of Bangladesh. Some 170 thanas with
a population of 15 million fall in the high iron concentration category.
Groundwater is generally saline in the coastal areas and the regions north
of Comilla. In such areas consumer tolerance to salinity is high and it is
considered a problem only when chloride concentration exceeds 1000 mg/
I. Surface water in the country is severely polluted by fecal matters. Up to 80
percent of all illness in Bangladesh are related to water-borne diseases.
Water-related health impacts such as sickness and death are valued at 2 -
4 percent of GDP2.
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Sanitation

Poor sanitation degrades the water quality that causes widespread illness
and death due to water-borne diseases. About 25,000 metric tons of fecal
matters end up on public lands and waterways everyday. This practice brings
with it illness and death. In statistical terms, 3.6 million DALYs (disability
adjusted life year) are lost each year in Bangladesh due to poor water quality
and sanitation

The existing sanitation facilities are very inadequate. Only 40% rural and
43% urban households have sanitary facilities across Bangladesh. Sustained
and scalable sanitation strategy is a challenge as most sanitation
interventions are undertaken with donor assistance through NGOs, bypassing
the Local Government. As a result, continuous efforts with political support
and people's ownership are lacking. Poor people are the most affected as
their priority remains food security and survival, making sanitation a less
important aspect of their daily life. The role of Local Government to address
the public goods dimension of poor sanitation has been largely ignored at
the policy level, resulting in a huge amount of resource allocation to urban
and rural water supply as compared to on-site sanitation.

Hygiene Promotion as an Integral Component

Level of knowledge on health and hygiene of the people, a particularly in
rural area is very low. It is now clear that mere technological options and
physical progress in sanitation facilities are not enough in achieving the
target of a sanitation program in terms of improved water quality, health and
sound environment. Rather, a strategic approach combining both strategies
and technologies should be considered for a successful sanitation program
in Bangladesh. Technical, social and economic factors and direct
involvement of the local Government should be incorporated to run an
effective, scalable and sustainable sanitation programme.
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ARSENIC: AN EYE OPENER

Dr. Abul Hasnat Milton*

Lots of development initiatives are being currently taken all over the world
including the developing countries like Bangladesh to improve the quality of
human life. But what happens to this development concept if there is no
living human being!

Development by definition is an on going process to improve the quality of
human life. No single input alone can improve the quality of life since
development has multiple aspect. Water is one of the important components
of human development. And we are lucky enough to live in a country like
Bangladesh where we have plenty of water resources the underground as
well as on the surface. Since it was not known or the technology to withdraw
underground water was not available in a large scale, surface water was the
main source of drinking water in this country before thirty years. During those
days when people were drinking surface water, a host of water borne
diseases specially diarrhoea and cholera were the major causes of death in
this country. Epidemics of these diseases created havoc on mankind. Surface
water has lots of germs that caused these diseases. Microbial contamination
of surface water was our main concern and we were desperately looking for
an alternate germ free safe drinking water. With the advent of tubewell, we
started using underground water as the source of safe drinking water. With
this practice the magnitude and severity of water borne diseases started
declining. It was a great achievement. Virtually our drinking water-related
problem was not only solved but also blessed with plenty of available safe
water for all purposes. The diarrhoea situation improved dramatically.

The happy days soon disappeared following the detection of arsenic in
groundwater. Arsenic has been discovered in underground water from
different corners of the country a regular basis. Now arsenic related problem
has been labeled as the menacing disaster. The whole water sector has
been faced with threat due to the presence of arsenic.

Prior to detection arsenic, we including the foreign experts dealing with
water in Bangladesh were concerned mostly with microbial contamination
of water, and unfortunately ignored almost all other important parametres.
We are now paying heavy toll the to our previous ignorance about the existence
of other chemical parametres of drinking water. Had arsenic been detected
ground water earlier we would have been able to control the problem at the
initial stage and in a better manner. Whatever the current arsenic situation

Epidemiologist and Chief, Arsenic Cell, NGO Forum for
Driking Water Supply & Sanitation, Dhaka
Tel: 88-02-8119597, 8119599; E-mail: naof@banala.net
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is, we must acknowledge the fact that it is arsenic which has opened our
eyes regarding the safety of the drinking water. The groundwater should no
more be taken as safefor granted.

At present we are discussing about different parametres of the drinking water
and its adverse health consequences. Besides bacteria, salinity and iron,
probable presence of uranium, boron, flouride and other parametres are
now getting attention indicating the potential potential contamination of
groundwater by multiple factors. In a country like Bangladesh with abundance
of surface water resources, a national guideline on the watershed
management is the need of the hour.

Since birth we have been oriented with the word: that 'water and life1. But,
under the present context how far does the statement sounds reasonable.
Shall it be 'water' that means 'life' or 'safe water means life'? Water can save
life as well can ruin life if not safe for drinking and household purposes.
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ARSENIC-MASS POISONING ON AN
UNPRECEDENTED SCALE *

It is a terrible public catastrophe,
asserts Dr. Allan H. Smith,
Professor of Epidemiology at the
University of California, Berkeley, and
a WHO consultant who has
investigated arsenicosis in
Bangladesh on several trips.

The number of people affected by
this arsenic disaster is among the
greatest of any disease facing the
world today. "By virtue of its sheer
size it is pushing the limits of our
knowledge and capacity to respond
to it", asserts Professor Hans van
Ginkel, Rector of the United Nations
University in Tokyo.

The crisis has, however, spurred intense research in water de-contamination
techniques. How to ensure tens of millions of people arsenic-free drinking
water when their water supply comes from wells, many of them rich in
arsenic.

How many Bangladeshi are exposed to a high level of arsenic? Estimates
vary from a low of 28-35 million to a high of 77 million, more than half the
population of the country.

The Bangladeshi are being poisoned by drinking well water, usually without
knowing it. Only three decades ago health and development experts, and
small local contractors, dug between 7-11 million deep tube wells throughout
Bangladesh. The experts encouraged the whole nation to drink well water
because it was safe. It was free of the bacteria that caused water-borne
diseases such as diarrhoea and other intestinal maladies that have long
plagued tropical Bangladesh.

Ironically, the people of Bangladesh exchanged water-borne diseases for
arsenicosis. In the 1970s public health specialists and government policy-
makers did not think of arsenic. It was only in 1993 that the "clean" well
water was discovered to contain dangerous quantities of the poison.v

WHO Press Release, March 2002 Geneva, The largest mass poisoning of a
population in history is now underway in Bangladesh.
For further information visit www.who.int or www.whp.int/water sanitation health
E-mail: whosani@citechco.net
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Arsenicosis can cause skin cancer as well as cancers of the bladder, kidney
and lung, and diseases of the blood vessels of the legs and feet, and possibly
diabetes, high blood pressure and reproductive disorders.

WHO'S most recent guideline for a maximum amount of arsenic in drinking
water recommends 10 parts per billion (ppb). That was in 1993 when it was
lowered to that level from 50 ppb. A new guideline is anticipated in 2003. But
most water that is drunk in arsenic affected areas in Bangladesh has
substantially higher levels, frequently far above 50 ppb.

Arsenic-contaminated water is not restricted to developing countries. In the
western states of the United States of America about 13 million people drink
arsenic-tainted water, albeit less contaminated than the well water in
Bangladesh. Australia, too, has arsenic-contaminated water. So do
Argentina, Brazil, Chile, Hungary, Mexico, Taiwan (Province of China),
Thailand, Viet Nam, and the eastern areas of India in Bengal.

"Unfortunately," says WHO sanitary engineer, Hiroki Hashizume, a Japanese
expert on arsenic, "it is virtually impossible, with present measurement
techniques, especially in the developing world, to measure quantities below
10 ppb. When drinking water guidelines or national standards are
established, careful attention has to be paid to analytical capability, arsenic
removal technology, etc., to ensure that the levels are really achieved. Since
the principal health gain comes from targeting those most exposed to arsenic
poisoning, using an intermediate target of 50 ppb, until a lower target can be
achieved, would already improve people's health given Bangladesh's
limitations.

"Another unfortunate and complicating fact about arsenic poisoning," Hiroki
Hashizume adds, "is that it generally takes from seven to 10 years,
sometimes longer, for the disease to be recognized. When it finally is, it
may be too late to treat."

Professor Robert Goyer, who headed a nine-member commission of the
US National Academies of Science, says its findings bolster a 1999 study
by the Academy that found that men and women who drink every day water
with 10 ppb of arsenic have an increased risk of more than 3 in 1000 of
developing bladder or lung cancer during the lifetime. The risk rises to 7 in
1000 at 20 ppb.

Arsenicosis is recognizable from skin color changes, blotches all over the
face and body, hyper pigmentation on the chest and upper arms, hard
patches on palms and soles of the feet, inability to walk, debilitating pain,
watery eyes.

Recently, a woman staggered into a village in Chandpur District where
Nasrine R. Karim, the head of a Bangladeshi non-governmental organization,
Earth Identity Project, was visiting arsenic-sick villagers.
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"She was in a pitiful state," recalls Nasrine". She could barely walk or stand
up. Her face and body were covered with dreadful splotches. Her hands
and the bottoms of her feet were a solid mass of hard patches, her eyes
watery. Her lips and tongue were blue. I had never seen a victim of
arsenicosis in such a ghastly condition."

Nasrine, whose NGO deals with 5,000 villagers who have been drinking the
arsenic-tainted water found in 98% of the area's wells, decided to transport
Chandrabanu to Dhaka. There she was given vitamins and was well
nourished for her severe malnutrition. Nasrine took the woman into her house
for two months.

"During this period she followed the STAR water treatment", Nasrine says.
"STAR stands for Stevens Technology for Arsenic Removal. Stevens is an
institute in Hoboken, New Jersey, and one of their engineers, an
environmental chemist named Xiaoguang Meng, has invented an effective
and inexpensive method for filtering out the arsenic from drinking water for
individual households.

"You pour well water into a 20-liter bucket and then empty into it a small
packet of powder containing 3.8 grams of an iron sulphate mixture with a
small quantity of calcium hypochlorite. You stir with a stick for less than a
minute. Then pour the water into three or four inches of sand which serve
as a filter. To make sure that no arsenic has slipped through the sand, we
throw away this first water. The next batch of water flows into a hole in the
bucket through a tube into a second bucket. It is perfectly clean and ready to
be drunk.

"In about two months Chandrabanu felt and looked well enough to return to
her village. Since then, the splotches on her face and body and the hard
patches on her feet have disappeared. Today she is no longer in any pain,
and she is walking and working.

She has improved tremendously, and yet we thought we couldn't possibly
save her life.

For Chandrabanu it is a miraculous cure. For us at the Earth Identity Project
it is a remarkable result, full of hope. I don't dare yet to call it a 'cure,' although
it has all the signs of one".

Nasrine says that her 5,000 villagers are all using the same water treatment
and "responding favorably. The results are, again, very encouraging".

Jamie Bartram, Coordinator of WHO'S Water, Sanitation and Health
Programme, says "we know that arsenic is rapidly excreted in urine. So, for
early or mild cases of arsenicosis no specific treatment other than clean,
safe water is required. Nasrine Karim's experience seems to suggest that
ceasing to drink arsenic-tained water, combined with the natural excretion
of the arsenic in urine, can eliminate arsenicosis. Any technique that
guarantees uncontaminated water, will do the trick. It remains to be seen,

45



however, whether all the possible long-term after-effects of arsenicosis will
really have been eliminated. Basically, clean water is the cure."

Considering what approach one should take for curing or preventing arsenic
poisoning, Professor Smith of U. Cal. Berkeley, agrees that "the basic
treatment is to supply the patient with drinking water that is free from arsenic.
This is the first priority. Indeed, in the absence of good evidence for the
effectiveness of other treatments, the second priority is to continue providing
arsenic-free water, and the third priority is to monitor patients to ensure that
they remain unexposed to arsenic".

And is Nasrine Karim's success on a small scale meaningful for the tens of
millions of other Bangladeshi who are exposed to arsenic poisoning?

"I think so," she says. "Instead of paying $10 for the buckets and importing
the chemical packets from the United States, we could easily manufacture
them here in Bangladesh in huge quantities and sell them at a far lower
price. To do this we need substantial funding. I'm often told that health funding
is available if it's for a good cause. Coping with the arsenic poisoning of
millions of women, children and men-'the largest mass poisoning of a
population in history'— is a good cause, is it not"?
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TOWARDS WATER QUALITY GUIDANCE FOR
COLLECTED RAINWATER

Han A. Heijnen*

Introduction

Traditionally surface water and (shallow) ground water have been used as
sources for drinking water. In harsher environments societies have developed
ways of securing sufficient good quality water by developing techniques for
digging deeper and collecting water in underground drains (qanats) or by
constructing run-off water collection systems to fill surface reservoirs (ponds,
tank, wewa, hafir etc.).

In recent years exploitation of water resources has focused on providing
water for food production, and water supply for domestic and industrial
purposes. Population growth, intensification of agriculture and growing
urbanization have led to water stresses in locations that used to be self
sufficient in water. Quantity and quality of water for all human purposes are
becoming compromised and many countries are now developing strategies
to conserve and protect water.

A f r i c a , A t l a , a n d L a t i n A m e r i c a a n d t h e C a r i b b e a n :
w a t e r s u p p l y c o v e r a g e b y c a t e g o r y o f * e r v i c e , 2 0 0 0

• no I C C I K to asrvlc*

othar typaa of aceata
homehold connection

Africa Latin
Ant erica and

the
C aribbean

Total

WHO/UNICEF 2000 Global Water Supply and Sanitation Assessment
2000 Report, (Summary, Figure 8)

Environmental Health Advisor, WHO, Dhaka,
Tel: 88-02-9343372; E-mail: whosani(S>citechco.net
Hazard: a biological, chemical, physical or vector borne agent in, or associated with,
water with the potential to cause an adverse health effect.
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Households and communities all over the world have from time immemorial
collected rainwater for their daily needs. Dying Wisdom, published by CSE
in New Delhi in 1995 as a result of an extensive journey across the Indian
Sub-continent, beautifully describes the intricate ways in which people
secured their livelihood through harvesting and protection of rainwater. On
the other hand, public health concerns and technological developments of
the last 150 years have combined to provide many people with safe and
convenient water supply facilities near their home. This will have pushed
rainwater harvesting to the background as a water supply option.

Unfortunately, the Global Assessment of the Water Supply and Sanitation
Sector, 2000, has to report that in 2000 only 82% (4.9 billion) of the world's
population is served with some form of improved water supply. The diagram
above shows that of the combined population of Africa, Asia, Latin America
and the Caribbean some 21% is not served.

Chances are that many of those not served, and even a good number of
those served by an improved supply, will practice some form of rainwater
harvesting to secure or augment domestic supplies.

In view of the stress on available water sources and because many people
will have no alternative, the use of rainwater for a variety of domestic purposes
is likely to grow rapidly. Not all collected rainwater will be used for drinking
and cooking. But for the part that is, it would be useful to develop guidelines
with respect to safeguarding its quality. WHO intends to include guidance on
the quality and storage of collected rainwater as a source of drinking water,
in its next update of the Drinking Water Quality Guidelines scheduled for
2003.

WHO Guidelines for Drinking Water Quality

The current, second, edition of the WHO Guidelines for Drinking-water Quality
was published in three volumes: Vol. 1 - Recommendations; Vol. 2 - Health
Criteria and other Supporting information; and Vol. 3 - Surveillance and Control
of Community Supplies, in 1993, 1996 and 1997, respectively. Addenda
were published in 1998, addressing selected chemicals only. Current
information about the Guidelines and specific Guideline Values is available
from www.who.int/water sanitation health/water quality/drinkwat.htm and the
documents mentioned above.

The primary aim of the Guidelines for Drinking-Water Quality (GDWQ) is the
protection of public health. The GDWQ provide an assessment of the health
risk presented by microorganisms, chemicals and radionuclides present in
drinking-water. The guideline values recommended for individual constituents
of water are not mandatory limits - they are intended to be used in the
development of risk management strategies, including national or regional
standards developed in the context of local or national environmental, social,
economic and cultural conditions. Such strategies, if property implemented,
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will ensure the safety of drinking-water supplies through the elimination, or
reduction to a minimum concentration, of constituents of water that are
known to be hazardous to health.

Throughout the development of guidelines it has been recognised that the
primary requirement is a sufficient supply of water. The second requirement
is that the water is microbiologically safe since waterborne pathogens give
rise to acute episodes of disease and these episodes of disease can have a
serious debilitating effect on those affected even if they are not directly fatal.
The third requirement is that the water is chemically safe, although there are
different levels of risk associated with different chemical parameters and
this too means that there will be different priorities associated with different
chemical parameters.

It is also important that the water is acceptable to the consumer in terms of its
colour, turbidity and taste. There is a danger that even if water is safe to drink but
is unpalatable due to discolouration or taste, that consumers will turn to other
sources of water which have a better appearance and taste but which are unsafe.

Specific Guidelines for Collected and Stored Rainwater?

People collect rainwater in many different ways and for a variety of reasons.
Water may be collected primarily for agriculture and through bank filtration
used for drinking as well (wells near many tanks in South East Asia; it may
be collected only for community use in large protected, cemented areas
(central Jamaica), or as a community supply for drinking water only using
large (school) roofs and extracted with a handpump (Cambodia). In all these
instances one is dealing with small community water supply systems which
in principle should meet the national standards or in their absence the current
WHO guidelines for drinking water. One may argue the applicability of the
guidelines in all such instances, but here again the evaluation of risk to the
public through limited compliance or through reverting to alternative, even
less safe sources, should determine the appropriate course of action.

This paper focuses on the quality of rainwater as it is collected from domestic
roof catchments. Some of the considerations mentioned here will however
also be important for the design and management of community systems.

Quality of any water is determined by the quality of the source water, the
exposure to contaminants during the production process (collection,
treatment, storage) and when it reaches the consumer. Rainwater is generally
bacteriologically safe, has low mineralization, but may be acidic, contain
lead, traces of pesticides, etc. depending on locality and prevailing winds.
Contamination occurs when rain falls on to the roof, collects dirt, dissolves
some zinc or lead in case of metal surfaces and then flows into storage. In
storage it may increase in alkalinity in ferro cement tanks or dissolve
chemicals from paints used. A good description of the water quality concerns
in rainwater is provided in Rainwater Catchment Systems for Domestic
Supply (Gould and Nissen-Petersen, 1999).
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Bacteriological quality of rainwater will depend on the collection and storage
methods. In a well-designed system, pathogenic bacteria counts are low in col-
lected rainwater, and the conditions (lack of light or food source) do not promote
their growth. Under these conditions pathogen levels will actually decrease with
storage, rather than increase.

* Typical fecal and total coliform counts in water collected from rooftops average 5-
15 and 25-75 per 100 ml, respectively (e.g. Pinfold et al., 1993; Appan, 1997;
Simmons et at., 1999a). Mansur (1999) reported 0 fecal coliform in rural Sri
Lanka, with total conforms typically from 0-50 and fecal streptococci from 0-20
per 100 ml. By examining the ratio of fecal conforms to fecal streptococci, Appan
found approximately 80% of the fecal contamination to be of non-human origin,
presumably from animal droppings on the rooftop (Appan, 1997). Simmons and
others found similar coliform counts in rural New Zealand, though occasionally
cases counts were significantly higher (maximum total and fecal conforms were
19,000 and 840 per 100 ml). Two samples showed Cryptosporidium, but none
showed Giardia, Campylobacter, or LegioneHa pneumophila (Simmons et al.,
1999a). Recent rainfall, silt build up in the reservoir and the size of the reservoir
are reported to influence microbiological quality.

* Yaziz and others found moderate levels of coliform bacteria in rainwater col-
lected from rooftops, and showed that the highest counts were in the first
samples collected during a rainfall. When samples were collected after a 'first
flush' equivalent to 35 liters per 100 square meters of roof catchment area, no
fecal conforms could be detected, and total conforms were reduced by over
50% (Yaziz et al., 1989).

The chemical composition of collected rainwater is very different from that of
surface or groundwater. Rainwater is very low in dissolved minerals, and as such
is relatively corrosive.

Due to atmospheric carbon dioxide, rainwater is naturally slightly acidic. Industrial
activity, especially production of sulfurous aerosols, can result in acid rain, which
can extend well beyond zones of industrial activity.

* Acid rain has been documented in rainwater collection systems: drinking wa-
ter collected from rooftops in Singapore was found to have pH as low as 4.2
(Appan, 1997). On the other hand Mansur and others report levels between 7
and 8.5 in rural areas.

* In urban settings, rainwater may have elevated concentrations of human-caused
pollutants such as hydrocarbons and heavy metals. Several water quality studies
have documented elevated lead levels in rainwater collected from rooftops (e.g.
Yaziz et al., 1989; Chang and Crowley, 1993; Thomas and Greene, 1993;
Appan, 1997), often at several times the WHO Guideline value of 10 ug/L. In
some cases this is most likely due to atmospheric contamination, rather than
leaching from roof materials, since similar levels have been found in rainwater
collected directly, and in waters collected from metal and concrete roofs (Yaziz
etal., 1989). However, others report elevated lead levels in rural New Zealand,
where atmospheric lead should be low. Lead levels were higher in houses
using lead or galvanised iron flashing (Simmons etal., 1999b).
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Especially when rainwater is acidic, contaminants can be leached from roof
catchment or tank materials. Terra cotta and concrete materials can result in
highly alkaline waters (Chang and Crowley, 1993). When rainwater is collected
from corrugated sheet metal roofs, elevated zinc levels are commonly reported,
typically ranging from 2-6 mg/L (Yaziz et al., 1989; Appan, 1997), sometimes
exceeding the WHO guideline value of 3.0 mg/L. Note that this an acceptance
based guideline and not a health based guideline value.

Typical Values of Some Parameters Associated with Rainwater Quality

Interest in the use of rainwater is growing around the world, and this has led
to an increase in studies on aspects related to the collection and storage of
rainwater. Some national authorities issue guidance already, but in most
countries no regulatory provisions exist with respect to rainwater The EU
funded research project on rain water harvesting coordinated by Warwick
University, with partners in Germany, Uganda, Sri Lanka and India has boosted
information exchange and knowledge gathering among rainwater practitioners
including those in more developed countries. The 10th Conference of the
International Rainwater Catchment Systems Association offers a further
opportunity to consider the need for guidelines specific to the quality of
rainwater. If so what could be done?

Source: NGO Forum for Drinking Water Supply and Sanitation, Dhaka.
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Hazard Assessment and Critical Control Point (HACCP) System

In recent consultations on the WHO drinking water quality guidelines, it was
recommended that guidelines should not (just) consist of a set of compliance
values, but rather emphasize the requirement to go through a process of
evaluation of the system from the water resources to the point of use. The
guidelines would require that, based upon this risk analysis, critical control
points and appropriate verifications be identified. Finally, the guidelines would
require periodic auditing of procedures and assessment of verifications at
appropriate levels.

For the last thirty years, the Hazard Assessment and Critical Control Point
(HACCP) system has been associated with the management of food safety.
It has become an effective tool to assess hazards and establish control
systems that focus on prevention rather than relying mainly on end-product
testing. Its implementation should be guided by scientific evidence of risks
to human health.

HACCP can very well be applied to water production processes in general
and appears even more suited for the design, construction, management
and operation of domestic rainwater systems, where user commitment to
diversion of the "first flush" and regular maintenance is critical to the quality
of the water produced. HACCP also allows an assessment of risks related
to the use of different roof surfaces and fittings (bacteriological, chemical)
and a continuous check on vector borne diseases. An example of the
approach that is envisaged for guidance on rainwater in the update of the
WHO DWQG is given below. Cross referencing with the Guideline Values
will be given. Suggestions will further be made for incremental improvements
in design and operation that can be used by public health authorities to develop
local guidance materials for promoters and users of rainwater harvesting in
their command area.
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Example of some elements of a HACCP system derived checklist

DESIGN ISSUE

Tank is watertight

Tank has drain valves to allow
proper cleaning and drainage of
wash water

First flush diversion systems
in place

Roof is hard impermeable
surface

Trees do not overhang roofs
used for collection

Cover all vents etc with mesh

Justification/explanation
(includes cross-referencing to
support texts) draft for illustration
of approach only

Tank should not allow any water to
enter the tank other than through the
inlet from the gutters. The joint
between the inlet pipe and tank
should be properly sealed and not
allow contamination to enter.

It should be possible to completely
drain down the tank and for dirty
water to be removed during
cleaning. Drained water should be
removed from the tank and flow to
a soak-away or drain.

Foul-flush systems allow the first
rains to be drained to waste. The
design should be simple and easy
to use. In cases where there is very
limited rainfall, care should be taken
to ensure that foul-flush diversion
does not seriously compromise the
amount of water to be collected.

Hard impermeable surfaces
increase the potential for cleaning
and reduce the potential for microbial
ecosystems to develop.

Avoiding direct overhang of roofs
used for collecting rainwater by
trees helps reduce the likelihood of
bird or rodent feces building up on
the roof

Putting mosquito and other fine
mesh material on the inside of all
air vents and overflow pipes reduces
vector borne disease risks.
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f I.\( O* Clean Roof

First flush filter

Clean tank, annual cleaning
& disinfection

Verification issues

Critical control point

Tank is disinfected periodically

Roof and gutters are clean

Inside of tank is clean

Tank walls and roof remain
in good condition

First-flush system used and in
good working order

Mesh in place on all vents/
overflow

Verification

Chorine residual,presence of
thermotolerant coliforms
Sanitary inspection, thermotolerant
coliforms
Sanitary inspection, thermotolerant
coliforms
Sanitary inspection

Sanitary inspection

Sanitary inspection
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Microbiological Quality

Already in 1993 Krishna proposed a three tier classification for stored water
quality collected from roofs:

Class I 0 fecalcoliform/100ml

Class II 1-10 fecalcoliform/100ml

Class III > 10 fecal coliform/100 ml

Class I represents the desired waterquality that also meets WHO guidelines,
while Class II would represent water of acceptable quality. WHO (1997a)
lists this category as "low risk" for small community water supplies.

As most systems will serve a household or a family cluster of households (5
-15 members), monitoring can at best be done on a sampling basis only.
The appropriate analytical methods, cost of transport and the test itself will
determine the feasibility of monitoring.

Simmons (1999a) reports testing for various protozoal enteric pathogens in
heavily contaminated systems and found Aeromonas hydrophila in 16% of
the samples investigated with a significant association with reported
gastrointestinal symptoms among householders in the months prior to
sampling. Many people using (rain)water may not link these symptoms or
discomforts to consumption of contaminated water and so underreporting
is likely in a normal situation. Clearly, however, some more study needs to
be done to assess the health implications of roof water consumption.

Various studies hint at the importance of good design and maintenance and
it is those aspects that the HACCP above explains to address as a most
important barrier to microbiological health risks. Disinfection or filtration will
play a role as well depending on economic considerations and logistics.

Chemical Quality

Roof and tank surfaces may leach certain chemicals, while air pollution may
cause increased concentrations in lead or pesticides. HACCP should
determine the extent of the risk and what should be done to eliminate or
minimize the risk.

The recent detection of widespread arsenic contamination in Bangla-
desh offers an illustration of risk assessment. Use of bacteriologically
safe shallow tube well water was successfully promoted with over 90%
of the population preferring tubewell water. Toxic arsenic now makes
many of the tubewells unsafe for drinking. Even though all-year rainwa-
ter consumption for drinking and cooking can not be ensured economi-
cally in view, of the rainfall pattern, rainwater harvesting has been
accepted as a suitable water supply as it will remove the exposure of
consumers to the deadly arsenic. In return they will have water that is
bacteriologically low-risk or safe with possibly some elution of zinc in
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case of metal roofs. Zinc is however not known to be a health risk in
drinking water, and is actually supplied as nutritional supplement in rural
Bangladesh.

Information on current materials used in rainwater harvesting (roof materials,
paints, fittings), especially in developing countries, will need to be collected
to ascertain appropriateness for use, and if not, suggestions should be
made for (local) alternatives.

Vector Control

Malaria, dengue and filiariasis may be associated with imperfect water storage
systems in tropical countries. In regular storage systems linked to piped
supplies, mosquito problems are a lesser risk as there will be important
variation in water levels in the tank thus causing an unfavourable breeding
situation. In rainwater systems mosquitoes may breed in case mosquito
meshes or sealing of passage points is inadequate. Regular checking is
necessary to ensure that mosquitoes do not breed and other vermin (rats,
cockroaches) does not enter the tank.

Biological control through Bacillus Thuringiensis israelensis (BTi) or
larvivorous fish may help limit mosquito breeding (Sri Lanka, Bangladesh).
Drops of kerosine, herbal oils (neem?) and insecticides such as Temephos
have been used. The overall effectiveness and health effects of these
methods needs further study.

Vector control is an important issue when introducing rainwater har-
vesting. The evaluation of the 2000 dengue epidemic in Bangladesh
showed that of 5400 patients and 91 deaths overall recorded by the
Ministry of Health, most patients were from the urban areas. Half of the
patients reporting to one of the reference hospitals in Khulna, or around
200 patients, however, came from Dakop upazilla where rainwater
harvesting was introduced some 10 years ago, as other water sources
where too saline. Of 336 containers searched for aedes, 68% were
positive. The highest density of aedes larvae were found in motka
(earthen pots) used for storing rainwater (Directorate General of Health
Services, Ministry of Health, Bangladesh; August 2001)

Conclusion

Rainwater will prove increasingly an essential source of drinking water for
households living in isolated and underserved locations or where chemical
contamination of traditional sources is prevalent. Health risk assessment
guidance for the use of collected rainwater will be needed in various climatic
settings and settlement situations. The current WHO water quality guidelines
provide a starting point for a HACCP approach applied to design and
maintenance of rainwater systems, and including vector control.

WHO will include guidance on the quality and storage of collected rainwater
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as a source of drinking water in its next update of the Drinking Water Quality
Guidelines scheduled for 2003.
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UNITED THEY STAND

Md. Ayub AM1, Joseph Haider2*

Introduction

Community-managed programme implementation is a new concept in the
development arena of Bangladesh. Traditionally, since the independence of
Bangladesh in 1971, the development programmes have been operating by
the Government and Non-Government Organizations (NGOs) mainly as
target group approach. However, unlike other development agencies, NGO
Forum for Drinking Water Supply & Sanitation follows the community-focused
and community-managed approach instead of target group approach. NGO
Forum realizes that the spontaneous participation of the target community
at every step is a pre-requisite for successful implementation of any
development programme. In the community-managed WatSan Programme
approach of NGO Forum a Village Development Committee (VDC), formed
with the participation of the villagers, works as the focal point for ensuring
successful implementation and sustainability of WatSan services.

In the community-managed WatSan village, the WatSan programme is
implemented with direct supervision of the VDC at community level with
assistance from NGO Forum, and under the guidance of the Forum's partner
organization. NGO Forum believes that if the overall responsibility of
developing a village is handed over to and performed by the VDC with
necessary awareness and capacity building, the development process of
the village would be effective and sustain the programme achievement. As
one of the objective, NGO Forum provides support to capacity building of
the partner organizations, VDC members as well as other community groups
who will finally play the pioneering role for effective implementation of the
WatSan programme.

South Datinakhali

South Datinakhali, a village under Burigoalini union under Shamnagar Thana
of Satkhira district was selected under the community-managed WatSan
Programme in January 2000. The Nowabenki Gonomukhi Samabay Samiti,
a partner organization of NGO Forum has been assisting the villagers to
implement the WatSan programme through formation of the VDC. The

1Demographic Analyst, NRECA International Ltd., Dhaka.
2Sr. Advocacy & Information Officer, NGO Forum for
Drinking Water Supply & Sanitation, Dhaka.
Tel: 88-02-8119577,8119599; E-mail: ngof@banqla.net
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village wasselected as the most un-served one as regard to safe WatSan
coverage.

The South Datinakhali village is located on the saline tidal floodplain of
Satkhira district. The coastal tide on the floodplain and salinity are the main
factors that affect the WatSan programme.

The saline tidal floodplain is physically in shallow depth, and water from this
aquifer cannot be used for drinking, cooking and bathing, because it yeilds
brackish water. Tubewells have rarely been successful in the coastal area.
The tidal flow is strong and its impact is noticeable. Some in the interior are
deeply flooded in the monsoons, which make drinking water scarce in the
water-surrounded area. The groundwater is also contaminated with
excessive iron and arsenic.

Most of the people in the South Datinakhali use surface water for drinking
and cooking after some treatment. People of this village also collect rainwater
for drinking, cooking and bathing in the rainy season. But in most cases
indigenous methods of harvesting and storing of rainwater are not found
safe. Because of severe scarcity of sweet and safe water, people also wash
and take bath in river and canal water, which is not only saline, but also has
high concentration of silts and other pollutants. However, finding no other
way the poor people are forced to use river and canal-water, which have
severe health threats.

To ensure safe water for drinking and all other household uses, solution in
appropriate water technology feasible for the coastal belt. Pond-sand Filter
and Rain-water Harvesting System are suggested. NGO Forum has also
been implementing Pond-Sand Filter and Rain-Water Harvesting System in
this area. Both the technologies are appropriate for the coastal area in
avoiding the salinity as well as arsenic problem. NGO Forum has also been
facilitating the Iron Removal Plant in this region to combat the excessive
iron concentration in Tubewell water. As a part of this NGO Forum has
provided a Pond Sand Filter in the South Datinakhali village.

The poor latrine coverage in this belt is caused by geophysical condition. In
coastal area tidal surge, cyclone and many other natural calamities hit each
year, which wash away the infrastructure and also damages the latrine super
structure. There is also a lack material of sanitary latrine, because of the
communication problem and remoteness of the locality.

Institutional Development

The villagers, with the guidance of Nowabenki Gonomakhi Samobay Samiti,
formed the Village Development Committee in January 2000 for ensuring
the progress of village development activities with particular focus on WatSan.

The Village Development Committee was the outcome of a course of
activities that continued through a process. The whole community of the
village sat together in cooperation with the NGO Forum's partner Nowabenki
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Gonomakbi Samobay Samiti, and discussed on the existing problems of
the village and the possible role, which the Village Development Committee
could play in solving those.

The Village Development Committee of South Datinakhali was formed
consisting of 15 members including one chairperson, two vice-chairmen,
one member secretary, one treasurer and 9 general members. The VDC
was formed with participation of different section of people of the village
including 4 women members who are involved in different occupation. The
representative of the partner organization who has been working in the
Datinakhali village has been involved in the VDC as the member secretary.

The VDC concentrated operating activities under the Community-managed
WatSan Programme for promoting the overall development of the village
including WatSan. After formation of the VDC, the members started massive
social interaction with different section of the village people.

They conducted participatory rural appraisal in the village to understand
WatSan situation, problem identification and prioritization. Among identified
problems drinking water, sanitation, and communication were identified as
the most striking ones in the village. After identification and ranking of those
problems, the VDC members in association with the villagers prepared village
profiles and conducted the need assessment through participatory
exercises. They also prepared a village development plan with special
emphasis on the water and sanitation coverage.

The VDC in association with the villagers identified that they very urgently
needed safe water source in the village. During the orientation programme
in the village the villagers learnt that NGO Forum supports the construction
of Pond Sand Filter (PSF), with cost sharing from the community. After
village development planning, VDC members started motivational activities
among villagers to participate in the programme and to share the cost for
the safe water sources installation in the village. Side by side, they also
motivated the people to buy sanitary latrine at cost price. Both male and
female members of the village took active part in those activities. Different
types of promotional activities were also conducted to make the villagers
aware about the water and sanitation programme and its benefit.

Increased WatSan Coverage

With the direct supervision of the VDC, a Pond-Sand Filter has been installed
in the village. Before installation of the Pond Sand Filter (PSF) all households
tool unsafe pond water for all purposes. However, after installation of the
Pond Sand Filter 93 percent of the household are now getting safe water for
drinking purpose. Liakot Ali, a shopkeeper in the village said, "the villagers
had to visit doctors frequently. Now that has reduced after the use of PSF
water and sanitary latrine". Abdus Salam, a VDC member mentioned; "During
their work wood cutter and honey collector would drink unsafe pond water
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from nearby, but now they carry water with them from the PSF". The
facilitation of the Community-managed WatSan Programme created a
positive attitude towards the safe WatSan promotion among the villagers of
South Datinakhali. Because of effective and active performance of VDC,
the villagers became motivated and realized the necessity of hygienic latrine.
This has helped to raise the coverage of sanitary latrine in the village. In
January 2000, out of 300 households only 91 i.e. 30% of them had a sanitary
latrine. Now (234 household) 95% have achieved that in December 2001.
Hazrat AN another VDC, member said that before the start of the Community
Managed WatSan Programme only about 5 percent people were habituated
to hygiene practices like hand washing with soap or ash after defecation,
but at least 30 percent do so. All these indicate that attitudinal changes have
occurred among the villagers in relation to safe WatSan and personal and
domestic hygiene practices.

Sustainability of the Services

Though most of the people of the South Datinakhali village are very poor, the
VDC has mobilized them and introduced a system of token cost-sharing to
bear the cost of maintenance of the PSF. They have fixed-up one Taka a/
month/ for each household. The villagers have also installed hygienic latrines
in their households collecting those with full cost. The VDC members
expressed that the objective of this initiative is not merely the cost bearing
but also for introducing a system of cost-sharing and establishing ownership
over the services. The VDC members viewed that this wiH ensure
sustainability of the system as well as services.

The institution building process has shaken the community and the partner
organization staff largely. It has been found that VDC members organize
the schedule meetings, review the activities of previous months, set action
plan and set agenda for the next meeting by their own initiatives. The villagers
consider that the VDC is a village-based institution and they abide by the
decisions of it. This has been possible due to the participation of community
people in the development process. From the self-realization and
understanding about the existing situation of the village, members of VDC
are committed to continue their role as an institution, which will put forward
the issue of sustainability of their development initiatives and achievements.
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THE SAFER SLUM PROJECT *

The SAFER Project (Sanitation and Family Education Resource), has been
providing hygiene behaviour change services to a population of 139,950 in
Chittagong and Cox's Bazar districts of Bangladesh from July 1996 through
June 2001 with funding from the U.K. Department for International
Development (DFID), the European Union, and CARE/U.K. SAFER's rural
program is conducted by a group of seven nongovernmental organizations.
CARE Bangladesh is the initiator, trainer, and provider of technical assistance
to six partner organizations (PNGOs). CARE conducts some program
activities itself, but the majority of the work is done by PNGO staff members.
The partner organizations receive no funding from CARE-SAFER, They are:

* BGS (Bangla-German Sampreeti);

* CODEC (Community Development Centre);

* Concern Universal;

* ISDE (Integrated Social Development Effort);

* PROTTYASHI; and

* YPSA (Young Power in Social Action).

SAFER's program goal is "improved health and hygiene status of
beneficiaries of programs supported by NGOs in Bangladesh." Immediate
project objectives are:

1. To improve the capacity of six NGOs to implement better hygiene
behaviour change programming;

2. To increase by 50 percent the number of households in the catchments
areas of the six partner NGOs where improved behaviours are observed;
and

3. To develop the awareness of 160 NGOs regarding the basic principles
and concept of hygiene behaviour change programming.

In August 1998 SAFER expanded its activities to an urban area for the first
time. Two slums were selected for program intervention: Maliar Biil and Masjid
Colony, both in Chittagong City. A year later, when staff were needed
elsewhere, the slum program cut back to working only in Maliar Bill. Monitoring
continued in Masjid Colony.

Two full-time SAFER Field Trainers work in Maliar Bill, which has a population
of 2800. A male Field Trainer conducts SAFER activities in a fisher-folk

Reproduced with permission from Report on Final Evaluation, 2001, CARE-Bangladesh
For information on SAFER, contact Mr. Sirajul Hoque, CARE-Bangladesh,
Tel: 88-02-8114195-8, 8114207-9; E-mail: siraiul@carebangladesh.org
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neighbourhood (Jhelepara) having approximately 250-300 households. A
female Field Trainer conducts these activities in another section of the slum,
which has approximately 400 households. These staff is supervised by a
Project Officer who makes regular site visits and handles most negotiations
with non-resident local landlords.

There are 21 landlords. They have formed a committee, which makes most
decisions about local improvements. A few area residents have joined the
committee since SAFER began its work there. The SAFER effort receives
strong support in from the ward Commissioner, who lives nearby and visits
the area often. He participates some of the slum committee meetings and
once presided over a community data-sharing meeting as acting Mayor of
Chittagong. Thanks in part to the encouragement of SAFER, the NGO Niskriti
has opened up a weekly health clinic in Maliar Bill.

Maliar Bill is extremely crowded. The houses, which rent for Tk.400-700 per
month, are one- or two-room structures built of local materials (kacca). Lanes
in the larger section are narrow and unpaved. In the crowed lane, in front of
a house here and there, one sees a stove of the type normally found in
village courtyards. The whole settlement is enclosed by a high brick wall,
inside of which runs a drainage canal, whose water runs out to the Kamaphuli
River. This canal, which is filled with garbage, has some hang latrines draining
into it.

Program Description

SAFER's working techniques are similar to those used in rural areas: hygiene
education sessions with flash cards, selection of Key Community Persons
(KCPs), child-to-child, and adolescent orientations, and consultations with
community leaders. But new flash cards were designed for use in the slums,
and there is more emphasis on solid waste than in most rural sites. This is
one of two sites in which SAFER has provided some "hardware" assistance,
in the form of materials for a four-stall community latrine, which area residents
installed with their own labour.

The slum project has several accomplishments to its credit besides having
the community latrine constructed. According to field staff, open defecation
by children is reduced, in fact almost eliminated. SAFER staffs are promoting
use of fixed places, polyethylene bags, or pots for very young children's
defecation. Field workers also claim that covering food is a more regular
practice than it used to be.

SAFER staff have found some interesting differences between rural and
urban work, which affect their hygiene education and sanitation promotion
activities. One is the use of time. Urban people, both men and women, are
busier year-round than those living in villages. Conscious of their time being
worth money, they are less interested in attending long meetings than rural
people are. Children also work, collecting scraps for sale or household use
and taking lunch to garment factories. Very few children are in school.
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Another difference is space. Few rural settlements are as crowded as
Bangladesh slums. Space problems, among others, limit the possibilities of
installing hygienic latrines in most homes. Being dependent on local leaders
and/or landlords, slum dwellers also have less control over decisions affecting
the quality of life in their communities. A final difference is that men living in
slums, being from different parts of the country, and working and living under
pressure, are prone to fighting with each other. Their fights have at times
interrupted the SAFER team's work.
A number of hang latrines, mostly draining into the canal, have been replaced
by water-seal latrines. There are approximately 40 distributed around the
slum, wherever landlords were willing to pay for them. Some landlords have
no interest in doing so.

Groups of women gather for discussions about hygiene and sanitation, as
per the normal SAFER-routine. There are four very active KCPs and about
eight who are active only when SAFER staffs are present to appreciate them.
The active ones are: an activist housewife, a traditional birth attendant, a
fisherman who is also a musician, and a woman employed as a maid. At
some point the 12 KCPs decided that they would walk together through the
village every month. The birth attendant conducts occasional tea stall
sessions on her own.

A remarkable achievement of the SAFER program is to have organized a
group of 18 adolescent boys to do garbage collection in the fisherman
neighbourhood. These boys go out for two hours on Friday mornings and
collect garbage from all the houses. By depositing Tk. 1.00 to a fund weekly,
they themselves purchased baskets where area residents can toss their
garbage. The Ward Commissioner donated a trolley (wheelbarrow) for their
use. They deposit the garbage in a public dustbin just outside the slum
boundary. In the other section of the slum there also is a garbage collection
arrangement of some sort. One of the slum committee members is
promoting garbage recycling and composting as a solution to the solid waste
problem that also will provide some income for people living in the slum.

Monitoring Findings

A baseline study was done in both slums in October-November 1998. Since
October-November 1999 there have been six-monthly monitoring surveys
on some impact indicators. As in rural monitoring surveys, these include
only households having at least one child less than five years of age. The
Table below presents findings on a few points.

The use of unhygienic latrines has continued to decline in Maliar Bill but not
in Masjid Colony. Use of fixed place defecation by children under age five is
difficult to assess with these data, but it has not become very frequent in
either place. Covering of food and use of ash or soap for hand washing
improved in both places. But covering of drinking water containers improved
only in Maliar Bill.
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These monitoring data, like those from rural model sites, show different rates
of improvement for different behaviours. Soap or ash use and covering of
food improved during the first year of the project's work in both slums. Latrine
use, however, only started to improve after one and a half years, and reached
the 50% mark in Maliar Bill only two years after the SAFER work started
there. Diarrhoea prevalence among children under age five declined in Maliar
Bill but not in Masjid Colony.

The following table SAFER Slum Project Monitoring Findings: October-
November 1998 to December 2000

Monitoring Indicator

Sanitary or hygienic

water-seal latrine use

Use of unhygienic

water seal latrines,
or hang latrines

Fixed defecation place

used by children

under aqe -5

Food covered

Drinking water covered

Ash or soap available

Diarrhea of child

under age 5 within past

2 weeks

Maliar Bill

Base line

(n=139)

6%

90%

40%

81%

67%

65%

34%

Mon.-2

(n=159)

0%

100%

19%

93%

81%

99%

34%

Mon.-2

(n=161)

21%

79%

23%

99%

87%

90%

25%

Mon.-3

(n=161)

50%

50%

17%

94%

84%

94%

8%

Masjid Colony

Base line

(n=154)

19%

75%

45%

86%

66%

59%

29%

Mon-1

(n=140)

11%

80%

34%

96%

69%

96%

33%

Mon-2

(n=141)

16%

84%

17%

96%

67%

89%

36%

Evaluation Comments
The differences between Masjid Colony and Maliar Bill are interesting to con-
sider. The work in Masjid Colony went on for one year, or two communications
and monitoring cycles while Maliar Bill has been covered by SAFER for three
years. The differences in monitoring results say something about how long
it takes to get good results in slums. But the two slums are different socially,
so there are surely several reasons for their differences other than program
intervention. One difference is that Masjid Colony has a much higher rate of
population mobility than Maliar Bill-has.

Maliar Bill, is a slum in which SAFER activities have a chance of success. It
is physically difficult because of the garbage and the canal (which overflows
in the rainy season). But social factors are relatively favourable. For one, it
has a relatively stable population. Even more important, is the relative security
of land tenure. Unlike many slums elsewhere in Bangladesh, those in control
of this area (the landlords) have legal leases from the Jute Corporation,
which owns the land. Also unlike many other slums, these landlords and the
Ward Commissioner are mostly interested in improving living conditions of
the slum residents. The SAFER Project is indirectly benefiting the landlords,
of course, by improving the value of their rental properties. So it is in their
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interest to cooperate with the project. The environment thus improves, making
the quality of life better for area residents. From the point of view of program
planners, it is important to: understand that the working conditions seem far
less contentious than in slums elsewhere - especially ones that are dominated
by violent 'strong men1 (mastans/gundas). Together the Ward Commissioner
and SAFER have stimulated the City Corporation to help out with garbage
collection in this location. Such locally favourable conditions are as impor-
tant to the effectiveness of the program as are staff skills.

An important feature of this SAFER component is the activity level of the
adolescent boys. As one staff member said, 'If we can make them understand,
they act directly1. Their interest in promoting local improvement, and the
degree of initiative they have taken to clean up their neighbourhood is
noteworthy. It shows that this largely unemployed social group may have
untapped potential rarely recognized by any development program. The use
of female adolescent monitors and some boys too in the rural SAFER program
underscores the same point.

As to the future of the community latrines installed at SAFER's expense, they are
better maintained than most such facilities elsewhere. The slum committee has
appointed one man to clean them, and also to keep clean a hand tubewell platform
installed next to them. This arrangement ensures that they will continue to serve
as a useful local amenity.

Concerning sanitation, there is a local assumption that, as the water in the
drainage canal carries away faces to the Karnaphuli River, there is no special
problem. The presence of a truly putrid water body within the residential
area here, as in many slums throughout Bangladesh cities and towns,
apparently is accepted as a fact of life by people who have to live in low-rent
areas called "slums." Persuading people that this is an unhealthy condition,
and then persuading landlords to invest in construction of hygienic latrines is
surely an uphill battle. The achievement of 50 percent hygienic latrine use in
Maliar Bill is remarkable under the circumstances.
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WATER, SANITATION AND HYGIENE
FOR ALL - THE WASH CAMPAIGN*

Why a campaign now?

Atthe dawn ofthe 21st century, some 1.1 billion people on Earth are still without
access to a safe water supply and over 2.4 billion are without adequate
sanitation. Rapid population growth during the 1990s, particularly in the world's
megacities has meant that, by 2000, an estimated 620 million more people
gained access to water supply and some 435 million more people had access
to sanitation facilities. Despite laudable achievements by the sector during
the International Decade for VMater Supply and Sanitation (1981 -1990) to meet
these basic needs, there remains a tremendous backlog in terms ofthe billions
of unserved people, mostly the poor and marginalized citizens living in squalid,
unhealthy environments in the developing world.

Access to sanitation facilities is a basic human right that safeguards health
and human dignity. Every individual deserves to be protected from disease
and other health hazards posed by the poor disposal of excreta and human
waste. Children, who are the first and the most vulnerable to fall prey to
such hazards, deserve a better environment and the highest standard of
living possible, according to the Convention on the Rights of the Child, a
treaty which has been ratified by nearly every country in the world.

The WASH campaign is an effort by the Water Supply and Sanitation
Collaborative Council to mobilize political support and action around the
world to ensure an end to this suffering. Particular emphasis will be placed
on setting a global sanitation target, without which health for all cannot be
achieved.

The poverty, sickness and death toll on these populations are shameful and
scandalous in these times of relative prosperity. Many of those affected are
impoverished women and children living in squalor in Asia, Africa, Latin
America and the Caribbean. Some countries in Eastern and Central Europe
as well as the Middle East are also suffering in misery from lack of these

Water Supply and Sanitation Collaborative Council (WSSCC) Secretariat
20 Avenue Appia, CH 1211 Geneva, Switzerland.
E-mail: wsscc@who.ch. webpage: http://www.wsscc.org;
For further information on the WSSCC contact Dr. Dibalok Singha, WSSCC-B
National Coordinator and Excutive Director Dustha Shasthya Kendra (DSK), Dhaka.
Tel: 88-02-9128520; E-mail: dskiSjcitechco.net
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basic facilities. Improper disposal of human wastes is one of the developing
world's most serious public health problems. The statistics are staggering:
nearly two million children die each year from diarrhoea -dehydration caused
by this disease has killed more children in the last ten years than all the
people lost to armed conflict since World War II.

The health and social consequences of this deplorable state of affairs are
especially harsh for women and girls: they pay a high price in terms of loss
of dignity where there are no latrines, compelling them to wait until dark to
defecate and exposing them to harassment and sexual assaults; lack of
education due to the absence of school sanitation facilities, increases to
their already heavy workloads and infectious diseases associated with the
lack of water and sanitation.

Why then do politicians and decision-makers turn a blind eye? Why are the
world's citizens not more involved in pressuring their leaders for more action
in solving this crisis? The reasons are many and complex. Politicians and
decision-makers consider Sanitation a dirty word. They do not realize that
by giving people access to latrines and enabling them to practice basic
hygiene, that the death toll on the half of humanity that do not enjoy these
fundamental rights can be halved. Incentives to tackle sanitation are often
lacking. There is no prestige or political capital to focus on sanitation because
those who are most in need have the least political power.

Economic Benefits From Sanitation and Hygiene Promotion

* Reduces the health burden of individuals from water-borne and water-
washed diseases.

* Lessens the time taken off work or school by people who are ill or suffering.

* Improves nutrition due to reduced loss of nutrients through diarrhoea.

* Alleviates the burden, especially of women and children, who have to fetch
water from distant sources

* Makes time for other activities such as children attending school and adults
earning livelihoods and generating income

Because water has always taken a key role in people's cultures and priorities,
it is only natural that they should demand water as the first priority, not
sanitation or hygiene promotion. Whereas investments in water quality and
quantity can reduce deaths caused by diarrhoea by 17 percent, sanitation
can reduce it by 36 percent and hygiene by 33 percent. Another reason why
these figures are frequently overlooked is that water sector agencies are
typically led by highly qualified water engineers, but they are either untrained
or uninterested in sanitation or hygiene issues.
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The Role of the Water Supply and Sanitation Collaborative Council

Mandated by a United Nations resolution in 1990 to maintain the momentum
of the International Drinking Water and Sanitation Decade, the mission of
the WSSCC is "to accelerate the achievement of sustainable water, sanitation
and waste management services to all people, with special attention to the
unserved poor, by enhancing collaboration among developing countries and
external support agencies and through concerted action programmes."

At its fifth Global Forum in November 2000, the Council's blueprint for action,
the Iguacu Action Programme was unanimously collectively agreed upon
by more than all two hundred members. The IAP provides an agenda upon
which all agencies and individuals can base their activities. Its messages
are relevant for everyone who is involved in water, sanitation and hygiene,
from individual householders to politicians and decision-makers

Water, Sanitation and Hygiene for All - the WASH Campaign

Introduced by the WSSCC at the International Conference on Freshwater in
Bonn, Germany in December 2001, the WASH campaign is a concerted global
advocacy effort by members and partners of the Collaborative Council to
place -sanitation, hygiene and water firmly on the political agenda. The Council
is working with governments, parliamentarians, non-governmental
organizations, community groups and other stakeholders to promote a
sanitation target, a goal that was overlooked by the Millennium Declaration
that was signed by over 150 Heads of States and Governments at the United
Nations General Assembly session in 2000. Concerned individuals and
organizations that wish to make a difference in alleviating the suffering and
improving the health and productivity of the world's poor have formed a global
alliance for making safe, water, sanitation and hygiene a reality for all. WASH
aims to raise the commitment of political and social leaders to achieving these
goals and effecting the necessary behavioural changes through various
information and communication channels, using traditional and mass media,
hygiene promotion in schools, training and building local capacity in advocacy
communications and improving networking and research.

With the help of its Regional and National Co-ordinators, partner organizations
and allies working in concerted action in different parts of the world and
complemented by advocacy strategies and guidance from the Secretariat,
the Collaborative Council will test and adapt a "communication for
development" methodology for the WASH campaign that has been
successfully used by UN organizations and donor agencies such as UNICEF,
WHO and USAID among others, in implementing health, water and
environmental sanitation programmes in the developing world.

This social mobilization and advocacy strategy calls for a range of
partnerships to be developed among all the stakeholders involved, from
policy-makers and practitioners to community, religious and business
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leaders, schools and sector professionals, all the way down to the
households and individual families. The media community features
significantly in this strategy and is the thread that binds all segments of
society in the quest for needed changes in policy, behaviour and practice.

Major Milestones

The WSSCC is taking advantage of major events and important milestones
taking place in many countries and regions of the world to galvanize public
opinion and to focus its advocacy activities. These milestones are: the
International Conference on Freshwater in Bonn, Germany in December
2001, the World Summit for Sustainable Development in Johannesburg in
2002, the Third World Water Forum in Kyoto, Japan in 2003, the WSSCC
Sixth Global Forum in Dakar, Senegal and the UN-sponsored International
Year of Freshwater in 2003. The Collaborative Council hopes that, with
adequate resources and political will, nations can reverse one of this century's
worst public health disasters and get their economies back on track towards
sustainable development.

Changing Behaviours, Policies and Practices

A new paradigm shift and revolutionary thinking are needed to change the
attitudes and behaviour of those who are entrenched in traditional water and
sanitation practices and knowledge. Experience has shown that clean water
alone leads only to minor health improvements. Sound hygiene behaviour
must be recognized-recognized as a separate issue in its own right, with
adequate sanitation and clean water as supporting components. While
each of the three elements has some health benefit, it is their combined
effect that has far greater impact. Thus, hygiene behaviour is virtually
impossible without a source of water and a safe means of disposal of human
and other wastes. The WASH campaign will promote a genuine
transformation of attitudes, policies and practices and persuade the
international and donor communities to allocate high priority to those
countries with good water supply yet poor sanitation facilities. Proper
monitoring and evaluation through the development of indicators will be
developed to track the campaign's progress and help ensure its effectiveness

These are the key themes on which campaign messages are being
developed and targeted those who can and areis willing to effect much
needed changes in behaviour, policy and practice:

1. Water, Sanitation and Hygiene can Save Lives.

Billions of people die each year due to unhygienic environments, their food
and drinking water contaminated by faeces riddled with bacteria, viruses
and parasites that cause diseases such as diarrhea, the deadliest killer of
children under five in developing countries. Solving the sanitation problem
and helping people to practice better hygiene can save many lives and reduce
incidence of disease.
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2. Water, Hygiene and Sanitation for People: Women and Children
Come First.

Lack of access to environmental sanitation and hygiene affects women and
children most. This has also led to many incidences of violence against
women and girls and endangered their reproductive health. Addressing
gender issues benefits girls' status and education, improves privacy and
restores human dignity - a first step to improving the quality of life.

3. Reforms are Critical to Improving Water and Sanitation
Services for the Poor.

Governments, private water utilities and international agencies must give
priority and resources to institutional reform and recognize that doing so will
contribute to better practices, good governance, safeguard basic rights and
responsibilities of every citizen.

4. Water, Hygiene and Sanitation are Entry Points for Poverty
Alleviation.

The problem exacts the highest toll on the poorest segments of society in
both rural and urban areas. Giving high priority to these basic services at
local, regional and global levels should be at the top of the political agenda
and recognized as essential for eradicating poverty and contributing to
sustainable development
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UNDERSTANDING PEOPLE'S PERCEPTION OF CHANGES IN
HYGIENE AND SANITATION *

The Unit for Policy Implementation (UPI) recognises the importance of
improving personal hygiene and sanitation situation to complement
achievements made in improving access to safe drinking water. UPI has
played a facilitating role by supporting sector coordination in hygiene and
sanitation. In so doing it has been involved in organising a regional training
workshop on "Improved Participatory Techniques for Hygiene Promotion"
and plans to conduct further action research participatory techniques.

Action Research - Background

Over the past decades Bangladesh has achieved great success in improving
access to safe drinking water. Notwithstanding the arsenic contribution in
ground water, today more than 97% of the rural people have access to a
tube-well within 150 metres of their homes compared to only 40% in 1981.
Over the same period latrine coverage has increased significantly but to a
much less extent than water with about 42% of the rural population having
access to household sanitary latrines compared to less than one percent in
1981.

Although deaths from diarrhoeal diseases in under-five children have reduced
from 300,000 in1980 to 110,000, morbidity still remains high at 3-5 annual
episodes per under-five children. Experts seem to opine that improved
management of diarrhoea (through ORT) and immunisation has more to do
with the reduction in diarrhoea mortality than improved water supply. There
is also a general consensus that improved sanitation and behavioural
change if accompanied with safe water supply are likely to reduce rate of
morbidity.

The past decades have seen a gradual shift towards hygiene in all water
and sanitation programmes. Current WSS programmes include activities
to bring about behavioural changes in people. The approaches, however,
are more didactic than promotional. Sharing of experiences and lessons or
co-ordination of strategies are still marginal activities of secondary
importance.

The Department of Information, Education and Communications of the
Ministry of Health bears the mandate for hygiene promotion and the DPHE
under the MLGRD&C is responsible for water and sanitation. There is

UPI: Unit for Policy Implementation, DPHE Bhaban (5th Floor), Dhaka
Tel: 88-02-8316794, 8311466; E-mail: instdev@aQni.com

77



seldom, if ever, co-ordination of the activities between the two agencies.
Even within the WSS sector different stakeholders pursue a variety of hygiene
promotion strategies that do not always complement each other.

Stakeholders in the sector recognise the importance of participatory approach
in hygiene and sanitation promotion. They all use participatory techniques in
extracting information to select messages and prepare materials for hygiene
promotion but fall short of involving the people in information analyses and
selection of the messages. More often than not "experts" select the
messages and prepare the materials based on their perception of what
people ought to do. The effect is a mismatch between the messages and
the behaviour people recognise as bad and wish to change. This transforms
hygiene promotion into "sermons" from the "wise one, the hygiene
promoter", to the "ignorant, the people" — more of "a hygiene education"
than "hygiene promotion".

There is mounting global evidence that a true participatory approach with
the people selecting the behaviour they wish to change, is more cost effective
than a didactic approach to hygiene/sanitation. Promoting innovative
methods/approaches without clear evidence of success in Bangladesh
always meets with resistance especially where an alternate approach is
deeply entrenched. Action research to test and finetune the use of
participatory methods in sanitation hygiene promotion may provide important
lessons and arguments for change.

UPI, NGO Forum for DWSS and WaterAid have taken the initiative to establish
an informal network to encourage participatory sanitation and hygiene
promotion. NGO Forum has agreed to be the focal point for this informal
network. As part of the same initiative UPI and WaterAid organised and
conducted a workshop for trainers on "Improved Participatory Techniques
for Hygiene Promotion".

UPI further proposes to test the participatory approach in hygiene and
sanitation promotion in Bangladesh through an Action Research with the
NGO Forum. The UPI has already developed an action research project
with NGO Forum on credit schemes for the poor who are unable to access
micro-credit for water and sanitation facilities. It would be opportune to
undertake the proposed action research on improved participatory approach
in sanitation and hygiene promotion with the same partner NGOs.

Trainers Workshop

In the water supply and sanitation sector hygiene and sanitation are often
neglected in deference to the relentless pursuit of improving access to
drinking water. Yet there is overwhelming evidence that improvements to
hygiene behaviour and sanitation have a far greater effect in reducing
diarrhoeal disease transmission (and other faecal-oral diseases) than
improvements to drinking water quality alone.
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The reason for this neglect is to some extent understandable. Most would
agree that this field, particularly hygiene behaviour, is more complex than
water supply. It is also more difficult to measure whether efforts to improve
hygiene and sanitation have been effective.

The purpose of this workshop has been to try and address this issue to
make promotion of hygiene and sanitation more effective. To simplify matters
we have divided hygiene/sanitation promotion into 3 steps:

1. Introduction phase, rapport building & mobilisation;

2. Community self analysis & community selection of hygiene practice
/sanitation facilities; and

3. Promotion/Education

Most projects that are involved in hygiene and sanitation usually pay attention
to steps 1 and 3 but ignore step 2, partly because there is little experience on
how it can be done effectively. We believe that a true participatory approach
to hygiene/sanitation promotion must involve step 2. This workshop introduces
participatory techniques that are specifically designed to allow community
self-analysis and selection of hygiene practice/sanitation facilities i.e. step 2.

The workshop also emphasised how the more traditional participatory
techniques (PRA) can be used in hygiene and sanitation promotion. In step
1 participatory technique such as social mapping can, when done properly,
not only complement a participatory approach but simplify the process. For
example baseline surveys often use tools (such as questionnaires) that
produce inaccurate and spurious information most of which is never used
in the project while social mapping can quickly provide accurate and salient
information, as well as helping the community monitor progress.

I*'?" V

Participatory mapping of the water and sanitation situation in the village
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Although most participants were familiar with the traditional participatory
techniques used in step 1 they were not well versed in practicing these
methods in the field as part of a hygiene/sanitation promotion strategy. The
participatory techniques introduced for step 2 were more or less new to the
participants. Almost all participants were keen to introduce these techniques
to their organisation and discuss how they might do this resulted in an action
plan. It was suggested to establish network of like minded people and arrange
a further workshop/meeting to explain approach to policy/decision makers
of respective organisations. It was recommended that future workshops be
planned for those organisations interested in adopting this approach (and
facilitation support coming from the network) and other workshops for sector
coordination on hygiene promotion. Step 3, promotion and education phase,
could not be addressed except to conclude that "social marketing" would
complement the participatory approach. There is actually a wealth of
experience of different methods used in step 3 and it would be useful to
arrange a workshop to assess the most effective methods.

This workshop was jointly organised by UPI, NGO Forum and WaterAid.
The Centre for Community Development Assistance (CCDA) arranged for
the village visits. The workshop could not have succeeded without this
assistance.

Conclusion

The widely prevalent didactic approach to sanitation and hygiene inspired
this workshop. The workshop approach and methodology were participatory
with group-work, field exercise and discussions. The participants were
familiar with the "participatory techniques" per se, but no participant has
used the techniques for sanitation or hygiene promotion.

Participants identified that most hygiene/sanitation projects do not generally
include a step where communities analyse and select hygiene practice and
sanitation options. The participatory tools introduced by the workshop help
fill that step. In developing a common strategy it was also found that general
participatory techniques can effectively and quickly provide important
ingredients to the strategy, such as mobilisation and baseline, in one simple
step. It was not the intent to completely replace existing methods. On the
contrary, the tools complement many existing methods in modifying hygiene
promotion but rationalising the strategy makes for a more efficient and
effective use of resources.

Despite limitations of time and logistics, the participants practised the
techniques with much exuberance and jest: often working late into the
evening. They were convinced of the usefulness and advantage of the tools
in assessment and promotion of sanitation and hygiene and progress
monitoring.
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Participants have learnt a few lessons:

* It is very difficult to keep quiet and listen and that "listening" needs special
effort. The participants could not contain their enthusiasm. They talked
and directed where they should have been listening to what the villagers
had to say.

* Participatory approach is about equal opportunity, choice and voice
for even the "smallest" person in a community. Anything that inhibits
this spirit is contrary to participatory approach. Participation is about
listening, recognising and building on the knowledge of the community
and learning.

* Giving influential persons more than their share of opportunity to
speak disparages participation and promotes elitism. It is for the
facilitator to create this environment for equal opportunity.
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HYGIENE EDUCATION, ENVIRONMENTAL SANITATION AND
SAFE WATER HELP POVERTY ALLEVIATION

J. K. Baral*

Bangladesh has made great stride in the last decade towards a general
improvement in the lives of its people particularly children and women.
Significant progress has been made, especially in the fields of health, education
and population. At the same time, Bangladesh has achieved a certain degree
of economic stability. However, Bangladesh still remains one of the poorest
countries in the world with a per capita income of approximately US $ 400,
and more than 50 million people living below the poverty line.

When arsenic was first discovered in thegroundwater in the early 90's, the
problem was assumed to be localized. With reliable evidence coming to
light in later years, it became apparent that the problem was in fact
widespread and constitutes a major and serious threat to life. It is now
estimated that access to safe water supply has dropped to about 74% and
that over 50 million people are potentially at risk of contracting arsenicosis.

Although death from diarrhoea decreased considerably, post diarrhoea
morbidity is still high with 3-5 episodes in under-five children annually.
Awareness of the risks of disease from unsanitary conditions and unhygienic
behavior is limited, just as the knowledge of the potential effect of living in a
polluted environment, leading to further health risks. The use of hanging
latrines by over 30% of the rural population and seventy percent of urban
slum dwellers is another serious concern.

It is observed that use of safe water supply, use of sanitary latrine and hygiene
practices is not getting the priority at Government level and as well as at the
family level. An integrated programme combining these three aspects will
require at the same time a definite shift in emphasis from service delivery to
providing services through behavioral change. Also we can change the
program's name from water, environmental sanitation and hygiene education
to hygiene education, environmental sanitation and safe water emphasizing
health education.

This shifting of paradigm should be popularized all over the country by our
government, NGOs and different stakeholders.

Now we can ask, how this integrated approach will contribute to poverty
alleviation.

Director, Health, Water, Sanitation & Housing, Proshika, Dhaka
Tel: 88-02-8015812, 8019545-46; E-mail: baral(5)proshika.bdonline.com
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In a country like Bangladesh, post diarrhoea morbidity is still high, and direct
and indirect cost for its treatment runs to billions. An integrated approach -
one combining hygiene promotion, sanitation and safe water supply - as the
primary health care components, if properly implemented, will directly
contribute to poverty alleviation.

It is a question of priority. If the Government, NGOs, civil society and others
make this their No. 1 priority among the other social development
programmes for at least a few years and create a comprehensive
communication programme, good results will surely be gained within a few
years.

A lot of money has already been for conducting different research and studies
in development sectors. Now the time has come to make studies and
research on cost analysis of diarrhoea and other waterborne diseases by
economists.

Article 24 of the convention on the rights of the child (ratified by the
Government of Bangladesh) recognises that access to safe water supply
and pollution free environment are important aspects of a child's right to
survive. The convention also states that all community members have a
right to be informed and to be given education in basic hygiene and sanitation
practices. The government of Bangladesh has further supported and
articulated these rights to achieve universal access to water supply and
sanitation at affordable cost in national water supply and sanitation sector
policy.

This article 24 of course will achieve its goal within its time frame, only
when we change our slogan to hygiene education, environmental sanitation
and safe water to contribute to poverty alleviation as well as reduce the
incidence of diarrhoea, infant mortality and other waterborne diseases.
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REVIEW OF HYGIENE BEHAVIOUR FOR BETTER USE OF
WATER AND SANITATION *

Background

A study was undertaken in 1999 as part of the DPHE R&D programme to
identify some of the reasons behind the slow progress of changing hygiene
behaviour of rural people, necessary for better utilization and coverage with
safe water and sanitation.

Socio-Economic Profile and Hygiene Behaviour

Major Findings

Survey findings of 200 households show that majority (44.2%) of the
households are dependent on cultivation, followed by 21% that depend on
business, 20.7% wage labour, 7.2% service and 7.7% on others. The largest
group of the households (45.5%) has a monthly income of Taka 1001-2000,
followed by more than 24.5%, with monthly income of Taka 5000. Education
influences health awareness and modifies human behaviour. Almost half
(49%) of the respondents have no education at all.

About 96 percent of the respondents use ground water for drinking purposes
and of them majority (73%) use shallow tube well. Some 4% of the
respondents use water from other source that are not safe. Although 96%
of the people use tubewell water for drinking purposes, large percentages
of the respondents do not use this water for other purposes like dishwashing,
gargling, hand washing before taking food, washing fruits, laundry, bathing
and ablution.

When resources are available in the rural households meeting the
consumption needs of the households become their first priority. Housing
comes second after which various forms of income generation through
buying a cow, taking lease of land etc. Installation of a tube well or a sanitary
latrines occupies the 6th and 7th places among the list of 7 priorities. Only
2.5% respondents have mentioned that water and sanitation is their first
priority. The level of awareness makes enough justification for intervention
in enhancing the level of awareness of the respondents with respect to
what the safe drinking water means.

A Review of the Study on Hygiene Behaviour Leading to Enhancement of Use of
Tubewell Water and Sanitation, Final Report, (Prepared by NACOB Consultancy
Services for DPHE-WHO Project BAN CWS 001, Dhaka, March 2000) by A. F. M. Khalid
Hassan, Project Officer, Environmental Health Unit, World Health Organisation, Dhaka.
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Findings show that tubewelis they use, are owned by the consumers
themselves (37.5%) and the neighbor's tubewell (20.5%). Tubewells
belonged to community is 17%, tube wells owned in partnership 15% and
other (mosque, school, market and etc.,) 10%. 30 percent of the respondents
obtained tubewell from the government sources while the remaining 61 of
the respondents purchased tubewell from private sources including NGOs.
This indicates that private sector is emerging as the cheaper and convenient
sources of tubewell supply in the rural areas.

Some 76 percent of the tubewells are located within 20 meter of their dwelling
units. But 19 percent of the tubewells are located far away beyond a distance
of 40 meter. Proximity facilitates quick collection of water, enhances human
willingness to collect water and ensures easy use.

50% of the respondents mentioned that they use tube well water as it
prevents stomach disorder, 20 percent use tube well water for drinking
purposes, as it safe, 13.5% use tubewell its it prevents diarrhoea/cholera.
11.5% users of the tubewell water do not know why they use tube well water
and 3% use this water as this is the only source available to them.

The proportion of non-functioning of the tube wells is more prominent in the
Participatory Rural Appraisal (PRA) areas to the national situation where
only 9.1% (1998. BSS) rural tube wells remains non-functional compared to
14% in the sample (355 tubewells). Findings also show that 16% tubewells
are choked up and 70% tubewells are in operation.

50% of the total of 320 tubewells (of which 225 private and 95 Public) surveyed
have no platform at all. Almost all the public tubewells have been found with
platform. The worst platform conditions lie with the private tubewells many
of which either damaged or do not exist. Most of the tubewells do not have
good drainage system.

In a country like Bangladesh where there is a constant threat from diarrhoeal
diseases and other parasitic infections the importance of the subject is well
understood. Control of these water borne diseases depends on:

* Access to safe water and its use for all domestic purposes

* Sanitary disposal excreta through sanitary latrines for each household
and

* Improved personal hygiene practice

Several types of latrines developed and produced in Bangladesh, also found
in the sample area. Among them FC slab, water seal latrine, chute type,
Ventilated improved pit latrines can be mentioned. Findings show that out of
200 households, 180(90%) having latrines whatever may be its type. Of all,
only 40% are having sanitary latrines, 10% households have no latrine at all.
Findings show that inability to afford is still the most important cause of not
having latrine in households. Other causes are lack of space, reluctance of
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the family members to use latrine and inability of the household heads to
repair their latrines after the damage of the structure.

Findings show that possession of sanitary latrines in a household has a
relation with income. Some 92% households with income of less than Taka
1500 per month, has no proper latrine. But as income level changes the
percentage of sanitary latrine as proportion of total latrine goes up. Analysis
of the findings indicates that 54.5% households spent less than Tk. 400 for
the latrine units. Only 28% spent Tk. 800 or more for their latrine unit. For
superstructure 71.6% households spent less than Tk. 100 and 18.2% spent
more than Tk. 400. For installation, 52.3 % households spent less than Tk.
100, while 27.3% spent more than Tk. 400.

About 61% of the respondents have made their judgment in favor of water
seal latrine as the best type of latrine, while 9.5% respondents suggested
that home made latrine is best as it is economic. Majority (65.5%) opined
that the most significant benefit of latrine is that it does not smell. The second
important benefit as reported by the respondent is that it does not pollute
environment.

The knowledge about diseases caused by the use of unsanitary latrine is an
indicator of level of awareness of the people about the sanitation. Majority
(87.5%) of the respondents said that unsanitary latrine causes cholera and
diarrhoea. Similarly 85% mentioned that drinking or use of impure water
cause diarrhoea.

Concluding Remark

Although safe drinking water achieved a significant success- especially if
compared to the past, the sanitary practice is still very awful in many areas.
Only 40% households have sanitary latrines, 10% have none. Most important
cause of having no latrine is inability to afford one, but other causes include
adherence to old practices, cultural norms and lack of health awareness.
An analysis of the situation shows that the poorest people - the landless and
the asset less do not have latrine. It may used to be considered to provide
one ring- one slab latrine free of cost to the poorest. The poor be given
scope to buy latrine on credit. The credit may come through NGOs, Grameen
Bank, BRAC and CARITAS are already giving loans for the purpose.

Awareness building among the people to adopt the concept of sanitation
should be reinforced.

Private producers of sanitary latrines may be provided with mould and other
equipments by DPHE to facilitate them in producing sanitary latrine units.

An Upazila water and Sanitation Committee should preferably be formed
with the representatives of NGOs, Local Government representatives,
Upazila officials, teachers and social leaders to monitor implementation of
sanitation activities.
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PROMOTION OF WATER SUPPLY AND SANITATION
THROUGH THE CHILDREN OF BANGLADESH

M. Mofazzal Hoque

1. Introduction

Many households in Bangladesh are subjected to the vicious cycle of illiteracy
and poverty. About 50% of the people are illiterate and fall below the poverty
line. As the benefits of development will only accrue with awareness and
understanding, communication is a vital ingredient of all development work.
Raising of awareness on different issues is however not an easy task in
illiterate and underprivileged communities. Different groups need to be
targeted through different complementary approaches including social
mobilization to achieve the intended aims.

About 25% of the population are enrolled in the educational institutions.
School performance needs hard work and good memory, which in turn
depends directly on the state of the student's health. Therefore, improvement
and protection of health status is imperative for the students. In Bangladesh,
major concerns are still associated with the water and excreta related
diseases. So, hygiene promotion for behavioral change is an essential
element in controlling the poor sanitation-caused diseases.

2. Hygiene Awareness

A recent study revealed that the level of hygiene awareness and hygiene
practice are still very low in the country. Even the people with formal education
lack knowledge and practices in this regard.

To encourage adoption and use of the hygiene practices, school children
may be targeted to help promote water supply and sanitation. School children,
being in a favoured position in the society, can convince their parents and
neighbors to adopt sanitary latrines and use safe water. Contributions of the
students in influencing behavioural improvement in household environment
have been well recognized.

3. Information, Education and Communication (IEC) Materials

Children like cartoons and attractive pictures. Through cartoons hygiene
messages can be disseminated to the children. They enjoy the cartoons
and the texts used for the messages, and will discuss themselves these

Project Coordinator, CWSSP
Illustrations: DPHE-UNDP Community Based Water Supply and Sanitation Project.
Tel: 88-02-9341587; E-mail: cwssD@citechco.net
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Girl: The teacher told
us to wash hands
with soap before
e a t i n g a n d a f t e r u s i n 9
the toilet!

IrfJ

S o ' d i d ' a n d '
washed my two
h a n d s w i t h s o a p !

Girl: Why did you not
use safe water and a
sanitary latrine? Now
you are suffering from
diarrhoea and typhoid!

Boy: ...and money will
be spent on
medicines !

Sick Girl: ...and life is
becoming miserable
and uncertain also....

among for understanding. Once they are imbued with the theme they by
nature adopt the best practices and take pride of that towards their
contemporaries.

The social, economic and health benefits of WSS through the use of safe
water and sanitary latrine, and hand washing after defecation and before
handling foods etc. have been targeted for messages at this time. The
Community Based Water Supply and Sanitation Project (CWSSP), along
with other approaches, attracts the children with cartoons for raising their
awareness level and practicing the same. Some stickers with cartoons
with hygiene messages are presented here.

4. Monitoring and Re-focusing

The IEC materials are now in use in the CWSSP. The approaches for
dissemination and adoption of hygiene practices are being monitored and
reviewed and issues hindering the changes for improvement of the water
and sanitation situation analyzed. Message delivery approaches and
methods, and additional awareness raising tools will be developed and re-
focused as required to address successfully the changing circumstances.
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5. Conclusion

Hygiene promotion for better use of water supply and sanitation can be a
powerful tool for change. Audience research and need assessment are the
prerequisites to enhance acceptance and consolidation of change. CWSSP
has initiated communication through school children for their own health
and hygiene, as well as, to influence the water and sanitation situation in
their homes. A systematic approach for delivering appropriate promotional
and educational messages at appropriate time in the life cycle of the children
has been adopted. The effectiveness of the approach are being monitored
and evaluated for subsequent improvement and finetuning.

Girl: You better use a
sanitary latrine to
avoid diarrhoea,
hepatitis or worms!

Boy: I know, so I use
a sanitary latrine!

Girl: That happens
when you take
uncovered food!

Boy: I will never take
uncovered food, and
not suffer from
diarrhoea!
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A NEW APPROACH TO SCHOOL SANITATION AND HYGIENE*

Introduction

Children are the most vulnerable to environmental health hazards and are
subsequently also the worst affected. Schools will partly determine children's
health and well-being by providing a healthy or unhealthy environment and
by developing useful life skills on health and hygiene. The quality of sanitation
and hygiene promotion in schools can be quite poor in developing countries.
Although water and sanitation facilities are being recognised as fundamental
for hygiene behaviour and children's well-being, in practice, many schools
are confronted with extremely bad sanitary conditions. Conditions vary from
inappropriate and inadequate sanitary facilities to the outright lack of latrines
and safe water for drinking and hygiene. This may even contribute to
absenteeism and the drop-out rates of girls.

Schools can be a key factor for initiating change. Children are often eager to
learn and willing to absorb new ideas. New hygiene behaviour learned at
school can lead to life-long positive habits. Teachers can function as role
models, not only for the children but also within the community. School
children can influence the behaviour of family members - both adults and
younger siblings - and thereby positively influence the community as a whole.

Schools are a stimulating learning environment for children. A safe
learning environment is a pre-condition for joyful learning which facilitates
the development of the child's potential. The School Sanitation and Hygiene
Education (SSHE) started as a pilot project in late 1992 in collaboration
with DPHE & Department of Primary Education (DPE) and supported by
UNICEF for hygienic behaviour development for both the children and the
community at large and to ensure a safe learning environment. From
1992 to 2000, approximately 4,500 primary schools in 44 districts have been
reached by this pilot project.

The SSHE Strategy

The SSHE strategy went through two major revisions in 1995 and 2000
based on the lessons learned during the pilot project. Previously software
activities followed the provision of hardware support to the schools, which
meant that primary schools in a district or Upazila were not covered with
sanitation and hygiene education activities if they did not require WatSan
facilities. During the last SSHE revision DPE suggested that all primary
schools in a District or Upazila should be covered particularly with software

Compiled from DPHE-UNICEF: Environmental Sanitation, Hygiene and Water
Supply in Rural Areas Project Inception Report and various UNICEF information
sources by Han A. Heijnen, Environmental Health Advisor, WHO, Dhaka.
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activities. Therefore, under the revised SSHE, all primary schools (GoB and
registered non-government) of a District or Upazila will be covered
with software activities while an estimated 30% of all primary schools
also require WatSan facilities.

DPHE, DPE & UNICEF have agreed that SSHE & the IDEAL (Intensive
District Approach to Education for All) education project will be linked for
mutual support. In this way non-IDEAL districts, which are covered by the
project, will use a reduced IDEAL package including local level planning,
fund generation and participatory monitoring. Meanwhile, the IDEAL
districts where the project will not operate, will use the SSHE package
for sanitation & hygiene education. Out of 7 districts planned for the
developmental phase of the project, 3 districts are covered with IDEAL
and another district is planned for 2001. SSHE and IDEAL will be highly
complementary.

Good schools can offer an environment where children learn, are stimulated
and where changes and new behaviour is introduced. It is also generally
recognised that childhood is the best time for learning hygienic behaviour.
Improved hygiene practices are essential if transmission routes of water
and sanitation related diseases are to be cut. Children are the most
vulnerable victims of these diseases. In Bangladesh now there is a
primary school in almost every village which has a central place in the
community. If water and sanitation facilities are available in schools
they can be treated as models, as well as teachers and students who
can act as role models for their families and other community members
through school and outreach activities.

Objectives

The SSHE has the objective to change hygiene and sanitation behaviour
of children, adolescents and adult community members.

It has been observed that sanitation coverage in the school catchment area is
more than 70% while the District sanitation coverage is around 30% (source:
field report from Noakhali; .98). Diarrhoeal diseases dropped remarkably
(almost to nil) with overall improvement of the village environment in
Doshchira (Shivalaya Upazila of Manikganj District) with Student Brigades
activities of the local primary school guided by teachers & SMC (source:
report on Doshchira). The specific objectives of the SSHE component are:

1. To fulfil the right of the children to have access to safe water and
sanitation facilities in primary and secondary schools and to ensure
a safe environment for learning;

2. To ensure health and nutrition benefits to children through the
provision of behavioural development and life skills regarding
sanitation, hygiene and safe water use as well as management
of safe environment in primary schools;
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3. Strengthen the capacity of primary schools to operate as resource
centres for developing hygienic behaviour among children and
promoting such behaviour among teachers and community people
in the surrounding villages.

Lessons Learned and Problem Analysis

A national evaluation of SSHE by DPHE-DPE-UNICEF in 1994, a
Comparative Study Between School Management Committee (SMC) &
Contractor Constructed Facilities under School Sanitation Programme
in Noakhali District in 1998 and field observations showed that:

* Provision of WatSan facilities, separately for boys and girls,
increased girls attendance by 11%;

* Involvement of SMC in construction of facilities has created ownership
and expedited the construction process;

* More than 80% students interacted with their family members
to discuss practices concerning sanitation and hygiene acquired at
school which resulted in higher sanitation coverage (than District
coverage) in the school catchment area;

* The overall condition of the school environment were found clean
for 55% cases, hence 45% cases still remained unsatisfactory;

* In more than 70% programme schools both latrines (1 for girls
+ 1 for boys) are used regularly but 30% cases are still a problem;

* In 30-40% cases water system remained non-functional.

Major Problems Found Related To

* Lack of ownership on the part of school community including
students, teachers & SMC
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* Lack of involvement of local communities as PTA, Union Parishad
etc. for development of the schools and the learning environment

* Lack of monitoring and evaluation of school performances.

Revision of the SSHE Strategy

Based on lessons learned from its activities the SSHE strategy went
through revision processes. One major revision was in 1995 when it
was decided that School Management Committee (SMC) should be
involved in the construction of WatSan facilities in primary schools to
create ownership. Earlier it was the DPHE contractors which installed
WatSan facilities in schools.

In 1997 local level discussions for the revision of teachers and SMC
training manuals took place.

In 1998 a two-day retreat of UNICEF WES & Education sections was
organised to develop a concept paper to build linkages between the IDEAL
and SSHE project. The IDEAL project is focused on improving the quality of
education in primary schools using Multiple Ways of Teaching & Learning
(MWTL) techniques and the Safe Learning Environment (SLE) package.
In 1998 three local level workshops in Dinajpur, Mymensingh & Manikganj
Districts were organised with DPHE & DPE including teachers, SMC
members, UP Chairpersons and female members, UEO/AUEO and SAE.
The objectives of the workshops were to revise the SSHE strategy and to
formulate appropriate strategy in order to be demand responsive, more
focused to children & school activities and to create scope for more
community participation.

Also a study was carried out to evaluate the package of WatSan
facilities for schools in terms of child-friendliness, arsenic contamination
of ground water, perception of school communities including students,
teachers and SMCs etc.

In 1999 based on the study findings and three District Workshop
recommendations one workshop was organised in Dhaka on appropriate
technology for WatSan options in schools. The participants were SAE, EE
and UPC from different Districts. After the workshop a Task Force was
formed of DPHE & UNICEF to revise the WatSan options, designs, cost
estimates etc. The Task Force produced Construction Guidelines including
technology options, designs, cost estimates and revised technology options
which then were piloted in 11 schools in Bandarban & Chandpur Districts.
Based on the piloting experiences changes were made in the guidelines
and the current WatSan options are as follows:

1. 2 or 4 latrines (separate latrines for girls & boys)

2. One water tank to ensure running water inside latrines

3. One safe water source from the list below:
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Deep tubewell with no.6 handpump

Tara or Tara-2 with Dev-head (lever action)

Deep Tara or deep Tara-2 with Dev-head

Ringwell with Tara Dev-head

Pond-sand-filter

Rain water harvesting

In the revised technology options ventilation has been increased to allow
more light and air inside latrines; stairs to latrines are broadened; foot-rests
have been changed so that (length is increased along the pan) both younger
& older ones can use the latrines; and the water tank is at a particular height
from the ground to ensure running water inside latrines. The man-hole of
the tank is increased in diameter for proper cleaning.

Rain Water Harvesting (RWH) option is mainly meant for drinking purpose
in case any other safe water option is impossible (as in some cases of
CHT Districts) and where other water sources are available for cleaning
and washing.

A Central Co-ordination Committee (CCC) of DPHE-DPE-UNICEF was
formed which helped to accelerate the process of the SSHE strategy
revision. In January 2000 one national workshop was organised in Dhaka
to finalise the SSHE revised strategy which was finally approved in an
inter-ministerial meeting of MOLGRD, PMED, DPHE, DPE & UNICEF in
September 2000.

WatSan facilities are now provided with the new school buildings under the
PEDP project of DPE. Allocations are also made to a number of schools
each year for repair works under this project. Therefore, not all schools
will need WatSan facilities in the project area. DPE suggested that all
primary schools in a project District or Upazila should be covered with
software activities which will include planning, sanitation & hygiene education,
participatory monitoring and motivation by Student Brigades (SB).

SB activities were piloted in a few primary schools in 5 Districts during
1998-2000 during the SSHE strategy revision process.

Part of the revised SSHE strategy is the criteria for repairing support to
primary schools:

* Petty repair should be done by SMC (replacing spare parts, small
fittings, and routine maintenance

* Major repair, if necessary, should be supported by the project
and only once at the beginning (pump rod replace, re-sinking,
rising main replace, Y junction, soakwell, door & commode)
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* SMC must be interested and committed to share costs of
minimum 25% of the repairing costs and future maintenance with
their own fund

* WatSan facilities (provided by LGED & Facility dept.) with STW, will
be replaced by TARA & other water sources in the context of
sustainability and arsenic contamination.

* Facilities damaged by natural calamities

* School must have a minimum of 100 students

Local (Upazila & District) DPHE will make estimate for the cost of
repair/rehabilitation which will be approved by Upazila & District
Committees. Accordingly fund will be requested from the project by DPHE.

Under the Primary Education Development Project (PEDP) of DPE
yearly allocations are made for repairing of primary schools which is
carried out by LGED. Therefore co-ordination and collaboration of
DPHE, DPE & LGED at different levels will be done regularly so that
available resources are used effectively for repair and rehabilitation of
facilities and no duplication takes place.

School Brigades

All students of class IV
&V will be divided into
groups of 5/6
neighbouring children
which are termed as
Student Brigades.The
catchment area of
primary schools are
marked by DPE. The
total households of
school catchment
area will be divided into
number of clusters so
that the number of
clusters are equal to
the number of Student

Brigades (one Brigade in each cluster). The Brigade members will receive
training on participatory monitoring and motivational activities by teachers.
Brigade members will monitor and motivate sanitation & hygiene behaviour
in households of the respective cluster. Since they are children of that same
cluster they can plan their activities as convenient to them and the
community. It will also help them to own the results and achievements together
with their family members. This is a "Learning by Doing" activity for the
children. Each teacher will guide & supervise a number of Brigades based

Brigade activities Mymensingh
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on the local situation. SMC members will also be related to School Brigades
for the overall guidance, supervision & monitoring. The Brigade's activity
will start with a (baseline) survey of the catchment area households and
with motivational activities. The Brigades will fill in monitoring formats twice
in a year. Formats will be compiled at school, which will show the status
and progress in terms of hygiene behaviour of the community. This
information is shared with community members in a community gathering
twice a year. The school will also submit an annual report of the progress of
the Brigade activities to the respective AUEO and to Union WatSan
Committee, which will be compiled, in turn, at the Union & Upazila levels
with the help of Field Agency.

School Brigade's activities were introduced in 5 Districts in 1998 in a limited
number of primary and secondary schools for about one year. The activities
were not continued due to lack of project/required funds. Adequate
supervision was absent at the times but it was observed that students,
teachers & SMCs were ve*ry enthusiastic about their activities and a recent
evaluation showed that the school brigades still exist in many schools in
Noakhali, Mymensing, Jhenaidah, Potuakhali & Bandarban Districts.
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FIELD EXPERIENCES ON URBAN SANITATION

A.F.M. Khalid Hassan*

Introduction

In recent decades, Bangladesh has experienced a rapid growth in urban
population. Expansion of public services has not kept pace. Urban dwellers
are the first to suffer from unemployment, inadequate housing, sanitation
problems and lack of clean water. When such a situation is compounded
with insufficient access to health care, high incidence of illness and
malnutrition results.

In the urban slums and fringes, access to sanitary latrines is estimated at 23
percent. The health risks indicated by this low coverage figure can only be
imagined. The home area often get polluted due to indiscriminate disposal
of rubbish and inadequate drainage systems causes domestic waste water
to stagnate. Beyond this, poor sanitation and hygiene practice have also
been a major factor to high diarrhoeal episodes per year, leading to 110,00
death associated with malnutrition : a third of all child deaths, and many
more types of illness.

The general policies regarding water supply and sanitation in the urban areas
only indirectly affects the urban poor. Projects like 9 District Towns Project
(9 DTP) and 18 District towns Project (18 DTP) aimed to provide services in
some selected pockets within the urban core of the pourashavas. The Project
interventions aim to reduce the incidence of diarrhoeal diseases and prevent
infections in children by providing safe water facliltes integrated with improved
sanitation and promotion of personal hygiene, through imparting basic health
education installation of hand pumps, construction of water seal latrines and
sullage pits.

The Projects

1. The 18 District Towns Project (18 DTP)

The 18 DTP ran from March 1995 to December 1999. This project was
executed by the Department of Public Health Engineering (DPHE). The main
objectives of the programme were to create awareness on health and
facilitate the adoption and retention of hygiene behaviour to reduce water
and sanitation related diseases and to ensure proper usage and maintenance
of the hardware implemented by 18 DTP. The software activities were carried
out by NGOs under supervision of pourashaves, The NGOs promoted use
of sanitary latrines and undertook hygiene educations activities.

Project Officer, Environmental Health Unit, World Health Organisation, Dhaka,
Tel: 88-02-9343372; E-mail: whosani@citechco.net
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2. The 9 District Towns Project (9 DTP) (1994-2001)

The household environmental sanitation (HES) programme of the 9 DTP
aimed at enabling households to improve the living conditions through the
use of: (i) hand tubewells (ii) sanitary latrines (iii) soakage pits. The project
had provisions for the installation of 14,600 hand tubewell units, 24,000 sanitary
latrines and 17,000 soakage pits in 9 pourashavas. It provided the funds
required from the establishment of the revolving fund from which the householder
receives a loan if so required. The loan was to be repaid over two years.
Maximum loan amount had been Tk. 2000. The implementation programme
was being carried out through contracting with NGOs in the project towns.

The responsibilities of the NGOs included awareness campaign, community
mobilization, participatory planning, resource mobilization, installation and
maintaining, The pourashavas played an active role in the HES programme
implementation.

Review

The goals of the both projects were to improve the environmental health of
the communities especially women and children by facilitating environmen-
tal sanitation interventions.

18DTP

* Hygiene education was conducted with groups of women using different
techniques such as courtyard meetings, group discussions, household
visits, demonstration, IEC material as communication tools.

* The project provided low cost sanitary latrines with which were free of
cost to the urban poor.

* The 18 DTP developed a special curriculum for hygiene education in
primary schools

* Only women were trained as caretakers of hand tubewells.

Achievements/Findings

The low cost sanitary latrines and the hand tubewells provided under the
community based facilities 18 DTP project. Increased hand washing before
eating and after defecation, increased knowledge on the cause, prevention
and cure of diarrhoea are the achievement of the programme. The hygiene
promoters under the project succeeded in creating hygiene awareness. The
future sustainability of the programme is uncertain, since an institutional
framework for continuation of the hygiene education activities was not a
objective of the project.

9 DTP

* Provided safe water to pourashavas communities

* Created community awareness for controlled disposal of human waste
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and enable community to install necesary facilities, and

* Generated community awareness for controlled disposal of household
solid and liquid wastes.

Achievements/Findings

During implementation of the HES programme, hygiene education gets less
priority than loan sanction, main thrust of the NGO staff was to sanction and
recover the loan. Loan recovery was satisfactory. The loan ceiling for each
handpump, latrine and sullage pit are Tk 2000, Tk 1,350 and 1,100 respec-
tively. It is recovered inclusive of 14% interest over hundred weeks.
Beneficiaries showed negative attitude to take the loan for the installation
sullage pit as it would be extra burden to refund the loan with 14% interest.

Conclusion

Both projects showed interesting elements. However, for sustained hygiene
behaviour and to encourage people to construct proper latrines, some form
of institutional embedding is required.

Clear policies should also be developed which spell out roles and responsi-
bilities for all stakeholders. And then the policy should be applied and
monitored.

A strategy for the improvement of sanitation in high-risk communities will
need to encompass the following elements.

* Creation of political commitment;
* Institutional mobilization;

* Validation of Technology options;
* Awareness raising;
* Community involvement;
* Hygiene promotion;
* Human resource development; and
* Monitoring and evaluation.
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Water Resources of Bangladesh and Pollution Problem*
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A shorter English version of this paper is printed after this full-length Bangla Version.

* * PlRlM Cfidsffr ̂ rf^Tft ^ # 7 ^ - ^ ^ *INt fat ^ T 1?^f TJW I
Tel: 88-02- 9343372 ; E-mail: arif43@agni.com
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Abstract

Water Resources of Bangladesh and Pollution Problem

Bangladesh, the biggest delta in the world, is naturally rich in both surface
and ground water resources. The country is located at the tail end of the
great Brahmaputra-Ganges River System, which flows through 5 countries
having influence over 1.75 million sq. km of floodplain and 600 million people
of the Indian subcontinent. Out of that, the country owns only 7% of the
floodplain, and 21% of the people. The land is netted by 700 rivers and their
tributaries of 22,155 km length having an area of 1.25 million hectare. Average
annual rainfall is 2,181 mm with lowest of 1,491 mm in Jessore and highest
of 3,877 mm in Sylhet. During the Monsoon, Bangladesh receives more
than two-third of the total rainfall within six months from mid April to mid
October every year. In rainy season, all the major rivers together encounter
very high flow of 150,000 cubic meter per month, which becomes less than
5% in winter creating drought from November to March every year. This
situation of very low flow in rivers is worsen further due to persistent
withdrawal of river water at the upstream by India for irrigation, navigation
and various other purposes.
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The hydro-geology of the country is dominated by young alluvial sediments
(Holocene) deposited within 6,000 to 10,000 years. The deposits in the north
mainly include coarse-grained alluvial fan deposits (Tista Fan), which become
more and more fine-grained towards the south. While the north-central part
comprises the deep brown older (Pleistocene) sediment deposits well known
as Barind and Modhupur Tracts. These two tracts at depth of 150-200 meter
or more are underlain by productive sandstone aquifers (Dupi Tila Formation).
Based on the groundwater survey conducted in 1881, it is possible to withdraw
0.54 million cubic meter of ground water from aquifers during the driest part
of the winter season (December-March).

Beginning early 1970s, the country achieved stunning success in terms of
establishing control over frequent outbreak of diarrhoea in epidemic form
by ensuring bacteria-free safe groundwater for drinking purpose to over 97%
of the rural people through tubewells. But, the presence of arsenic (As) in
excess of the WHO guideline value of 0.01 mg/l and even the GOB approved
value of 0.05 mg/l in tubewell water has made 35 to 57 million people vulnerable
to diseases like arsenicosis, more specifically called keratosis or melanosis.
By now, the number of arsenic victims have exceeded 10,000 persons. Aside
from that, it is presumed that continuing population growth, agricultural
modernization, industrialization and rapid urbanization have also caused
much harm to surface water and environment.

Until recently, river water has been persistently contaminated with pesticides
and industrial wastes. For example: an average of 11,000 tons of pesticides
and 7 million tons of industrial chemicals are used every year. Of them,
many fall under the most toxic POPs. These include 9 different types of
pesticides, the PCBs and 2 types of byproducts. It is estimated that only 198
tanneries of Hazaribag area discharge an average of 6,000 cubic meter of
toxic waste in adjacent Buriganga river everyday.'Further tests regarding the
presence of heavy metals indicate the presence of a number of heavy metals
like aluminium (Al), cadmium (Cd), lead (pb), selenium (Se), zinc (Zn),
mercury (Hg) and chromium (Cr) in the river water. Of them, the presence
of Cr and pb were 5 times in excess of the WHO guideline value set for
drinking purpose.

There are 1,237 slums in Dhaka city. It is estimated that about 3 million
people live in these slums. Of them, two-third use hanging latrines. In rural
areas, about 35% people also use similar latrines, and another 18% do not
use any latrine even. Their knowledge, attitude and practices (KAP) in respect
of safe water, sanitation and personal hygiene were poor, which resulted in
continuing environmental pollution and recurrent outbreak of water borne
diseases in these worse-off societies.

Presently, the GOB, NGOs, CBOs, the UN and donor agencies and the
World Bank have progressed much in creating awareness among the people
about safe water supply, sanitation and personal hygiene practices, and
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protecting the environment from pollution. Majority of the arsenic affected
tubewells have been identified. But, very little have been achieved in terms
of providing the people with effective alternative means to getting arsenic-
safe drinking water at rural community level. Recently, GOB in collaboration
with all stakeholders convened an International Workshop on Arsenic
Mitigation and shared views with international personalities . It is expected
that some of the productive sandstone aquifers below 200 meter or more
have arsenic-safe drinking water. Whatever be the situation, there is no denial
of the fact that, despite the abundance of both surface and ground water
everywhere, the country is faced with the problem of continuing pollution of
both surface and ground water, which must be resolved within shortest
possible time.

ĉ rts ooll*p$«i ^rrm5 (ARIF, Md. Taufiqul);
(Water Resources of Bangladesh and Arsenic Problem),

(a Bangla newspaper aritcle),
taf (Science and Environment Section), t^ff^5 ^ R ^ & ' (The Daily
Janakantha), *8C*t Hfco^ Jjpoi (24th November 2001)

* i AHMED, Afroza; et al, KAP Study on Hygiene, Sanitation and Safe Water
Use, A Research Paper Presented in 27th WEDC (Water Engineering
Development Center, U. K.) Conference, Lusaka, Zambia.

-a i AHMED, Q. K.; 2000, Edited, Bangladesh Waer Vision 2025: Towards
a Sustainable Water World, Part-I, Bangladesh Water Partnership
(BWP), Dhaka, Bangladesh.

8 i Bangladesh Bureau of Statistics 1998;
Government of Bangladesh, Dhaka.

<t i British Geological Survey (BGS) and Water Aid; NERC 2001, Infor-
mation Sheet, Groundwater Quality: Bangladesh.

*> i HAQ, Khondoker Azharul; 2001, River Water Quality Around Dhaka
City, a research paper presented in the 3rd International Symposium
on Bengal Basin Pollution, Organized by: Department of Public Health
Engineering (DPHE), World Health Organization (WHO), United Na-
tions Children Fund (UNICEF) Dhaka and GRA International, Califor-
nia, USA; 14-16 February 2001, Dhaka, Bangladesh.

i i LUNDQVIST, Jan and SANDSTROM, Klas; 2001, Worthwhile Use of
Water : Efficiency, Equity and Ecologically Publication on Water
Resources : No 7, Department of Natural Resources and the Envi-
ronment, Swidish International Development Cooperation Agency,
Sida, Stockholm, Sweden.
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NO WATER NO FUTURE:
A WATER FOCUS FOR JOHANNESBURG *

1. World Water Crisis

Water is crucial to development. As the world population tripled in the 20th
century, the use of renewable water resources has grown sixfold. The
substantial investments in the development of water resources in OECD
countries and Asia have made major contributions to food security, to electricity
production and economic growth in general. These investments have also
succeeded in satisfying the basic needs of much of the world's population.
However, this water development has not always been sustainable and many
are convinced that there is a world water crisis.

Today's world water crisis is defined by insufficient access to safe drinking water
for over a billion people, and inadequate sanitation for half the world's population.
Population growth, the increase in GNP in most countries and progressing in-
dustrialisation combine to create a demand for water in the urban areas of
developing countries will continue to increase substantially in the coming decades.
At the same time, lakes/rivers, wetlands and marine waters provide the vast
majority of environmental goods and services, including fish. Many of these
services depend on the integrity of aquatic ecosystems. This integrity has been
affected by (4) the decline in surface area of these ecosystems; (2) widely
deteriorating water quality; and (3) reduced quantities of water that are needed
to sustain these ecosystems. Large-scale development of river and groundwater
resources is less acceptable today, for environmental reasons. It is also less
cost effective than it was in the 1960-1990 period, when the large majority of the
world's 45,000 large dams were built. Set against this is the fact that the lack of
access to water is expected to be one of the key constraints to achieving food
security for all in coming decades. We will see continued pressure to develop
the world's remaining water resources-a challenge which will have to be met
innovatively and sustainably.

Initial contribution of HRH the Prince of Orange (1) to the Panel of the UN Secretary
General, in prepion for the Johannesburg Summit. Version 14 February 2002. For
comments on this paper please visit www.nowaternofuture.org until May 2002.
The UN Secretary General has appointed twelve persons to serve on a Panel to help
him prepare the World Summit on Sustainable Development in Johannesburg. The
Prince of Orange is a member of this Panel, with a special focus on water resources
development and management. This document is submitted as an initial contribution
on behalf of the Prince of Orange to the second meeting of the UN Secretary General's
Panel in February 2002. Comments will also be invited from stakeholders, through the
network of the Global Water Partnership, and through other networks and groups. The
document will be finalized after a meeting of African water stakeholders in Accra, Ghana
(14-16 April 2002) where the reactions to the document will be discussed with the
Prince of Orange. The purpose of this document is to increase the awareness of
water-related issues in the preparation for the Johannesburg Summit and to indicate
directions that can contribute to overcoming the world water crisis.
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Compounding the problem, water infrastructure built in recent decades is
becoming obsolete e.g, reservoirs are silting up; irrigation networks falling
into disrepair. Groundwater levels are falling in important aquifers that have
contributed substantially to food security in recent years by providing water-
on-demand to millions of farmers that tapped them using tubewells to grow
their crops. All these developments result in an increasing scarcity of water
resources. A scarcity that hits the poor and vulnerable-first and hardest.
Women and children are among those that suffer the most.

The global analysis presented above hides the enormous differences that
exist among regions and nations-both in terms of water resources and water
infrastructure per capita. Water storage infrastructure per capita in Ethiopia
is less than 1% of that of North America and Australia. Hydropower
development in Africa is less than 5% of its potential, versus more than 70%
in OECD countries. Development of water resources remains a major de-
velopment opportunity in Africa.

Box 1: The seven challenges of the The Hague Ministerial Declaration, March
2000

1. Meeting Basic Needs to recognise that access to safe and sufficient water
and sanitation are basic human needs and are essential to health and well-
being, and to empower people, especially women, through a participatory
approach of water managemeiit

4- Sectoring the Food Supply to enhance food security, particularly of the
pcorand vulnerable, through the ra^effi^ use, and the

3. Protecting Ecosystems to ensure the integrity of ecosystems through sus-
> water resources management

y Resources to promote peaceful cooperation and develop
oetweert different u$©$|$wateT at all te>rels, WheHi^er pos^i&fe,

jfa#§& case of boitn<j^*Rd trans-boundary water resources,
river basin management or

y$. Managing Risks to provideisebai^lr^n fkx«is,.otoUghts, pollution and
? : ^ - • ; - • ' • ' y ^ X i ••• v ' ^ ; , . ^ v \ : } ; - J ? _ • . ; ; . . .

j 6 g lu ing Water to manage water in way that reflects Its econSmiCi social,
©jTvionmental and cultural values for all its uses, and to move towards pric-

^ services to reflect the costof their provision. This approacri should
p ^ ^ | « f theneed for etjal§andthe basic needs of the poor andine.

vuir«ipai»;; ?Z '
|8Wat t rWise ly to ensure go|<f governance, so that I

of the public and the interests of ail stakeholders are i
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Some forecasts show that by 2025 more than 3 billion people will face water
scarcity. But this is not because the world lacks water. The world water
crisis is a crisis of governance-not one of scarcity. At the global scale, there
is enough water to provide 'water security' for all, but only if we change the
way we manage and develop it. As we focus on the smaller scale level,
looking at regions or watersheds, approaches to water scarcity will require
clear policy choices. The scarcity of water is a very relative concept that can
only be seriously be addressed by taking a cross-sectoral perspective,
looking at a basket of factors, including socio-economic, technical and
institutional aspects of water use. This is the emerging concept of integrated
water resources management.

2. From the Hague to Johannesburg, via Bonn

Water was not at the top of the agenda in Rio. For the water sector, one of
the preparatory conferences for Rio, held in Dublin in January 1992, probably
had a greater impact than the Rio Conference itself. The so-called Dublin
Principles have become widely accepted but have been implemented only
to a very limited extent. The challenge is bridging the gap between principles
and practice.

Box 2: The Dublin Principles, January 1992

1. Freshwater is a finite and vulnerable resource, essential to sustain life,
development and the environment; ^ , ;

2. water development and management should t » parUclpatprV|||iyolvlhg
users, planners and policymakers at all levels; ; ;;; ™ ;;;;|

3. women are central to providing, managing and saf

4. water has an economic value in all its
recognized as an economic good., .,, : , ^ .^ -^ \

The 2nd World Water Forum, held in The Hague in March 2000, put the
world water crisis squarely on the international agenda. Over 5000 water
stakeholders, including more than 100 ministers and 600 journalists, came
together to call the world's attention to the many urgent water issues. The
conference introduced and adopted the idea of "water security", a goal to
be achieved alongside food security and environmental security. A key
message of the Forum was that "Water is Everybody's Business". Water
for poverty alleviation means giving poor people access to, and control over,
water. Access to water means sharing control. Sharing control implies a
seat at the table. This is the underlying obligation of making water everybody's
business. Dealing with this issue is fundamentally about good governance,
it is about creating a situation where there are The most important 'water-
decision' taken at global level is possibly the International Development Target
set by the UN Millennium Assembly in October 2000. The target is
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"...to halve, by 2015, the proportion of people living in extreme poverty
and to halve the proportion of people who suffer from hunger and are
unable to reach or to afford safe drinking water resources".

The recent International Freshwater Conference organized in Bonn by the
German government in December 2001 was appropriately titled Water, Key
to Sustainable Development, as many believe that there can be no
sustainable development without access to water for drinking and access to
water for productive purposes-for all people.

More than 50% of food insecure people live in areas where food production
is based on rainfed agriculture. In these areas, improved soil and crop
productivity-rather than water management-are the real development
constraints. In these cases increased soil and crop productivity through
technical and management measures that are taken at the level of farms
and 'ecological regions' will result in the improved productivity of water.

Box 3: The Bonn International Conference on Freshwater December 2001

1. The first key is to meet the water security needs of the poor.

2. Decentralization is key. The local level is where national policy meets com-
munity needs.

3. The key to better water outreach is new partnerships.

4. The key to long-term harmony with nature and neighbour is cooperative ,
arrangements at the water basin level, including across water that touch
many shores.

The essential key is stronger, better performing governance arrange*
ments.

3. Positioning water in Johannesburg

This section lays out key positions and principles concerning water, following
the structure chosen by the Secretary General's Panel, i.e.: (1) shared values;
(2) public / private sector nexus; (3) global governance; and (4) science and
technology.

3.1 Shared Values

Many cultures and peoples have traditionally shared values of water as a
source of life. Water also has a unique spiritual value in many religions. The
growing specialization of branches of government, however, has divided the
responsibility for various water related tasks to a wide variety of agencies
and institutions. This has led to diverging values for water among sectors
and stakeholders, particularly at national levels. The sharp conflicts over the
largest investments in the water sector-large dams-are a case in point. Much
more pervasive, however, is the separate planning and management of water
for different uses. Water for municipal and industrial use appears to have a
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separate value from that for agriculture, while water for sustaining valuable
ecosystems, or fisheries is often not valued at all. The move towards
integrated water resources management can be interpreted as a call to re-
develop shared water values.

Two major international exercises have attempted to develop a set of more
widely shared values. The World Water Vision process involved over 15,000
people worldwide, who contributed to the development of 'water visions'-at
the global, regional and sectoral levels, on the development and use of water
in 2025. Those visions were presented at the 2nd World Water Forum in
March 2000. The process started by the World Commission on Dams
attempted to bring together those who were for and against dams, into a
rational dialogue. While these two innovative processes were not completely
successful in bringing together all stakeholders around a set of shared values,
they did increase the awareness of the central issues and the willingness of
formerly entrenched interests to participate in open dialogues. In 2001 several
dialogue exercises have started that aim to foster cross-sectoral dialogues
on shared water values at national and river basin level, including the Dialogue
on Water, Food and Environment.

Box 4: Dialogue of Food Water and Environment

Ten key stakeholders in the water, agriculture and environment areas have joined
hands to form a strategic alliance-known as the Dialogue on Water, Pood and the
Environment-to help bridge the chasm between agriculture and environmental com-
munities over the way water should be managed and developed. These organiza-
tions range from UN agencies (FAO, UNEP, WHO) toassociations of farmers (IFAP),
irrigation engineers (ICID), enviir)nmentalorganizaticMis(IUCN, WWF), water umbrella
organizations (GWR WWC) and water research (IWMI, representing the CGIAR).
The Dialogue is organized around three main (groups of) activities:

1. cross-sectoral dialogues at national and basin tevels, aimed at developing shared
values related to water for food and environmental security;

2. a "knowledge-base" of credible and authoritative information-acceptable to both
agricultural and environmental communities; and

3. local-action activities that aim to provide an information exchange and best-
practice iden tiftcation, platform, linking thousands of local, NGO and bilateral
projects and activities into the formal knowledge base(s).

The goal of the Dialogue is provide a multi-stakeholder learning framework that will
generate a body of knowledge to help answer the question, at river basin level, how
to manage arddevetopwaterresajrces to achiewfocd security as well as environ-
mental security (www.iwmi.org/dialogue).

A position that is strongly held by many, particularly in the NGO community,
is that access to water is a human right and should be enshrined as a value
and shared globally by all governments. Many in government circles argue
that current declarations on human rights include basic water needs
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sufficiently and additional declarations are unnecessary and too complicated
politically. Most calls for basic water rights focus only on water for domestic
use, and speak only of amounts of the order of 30-50 litres per person per
day. The debate on basic needs often focuses on domestic water use only.
But for many poor people, access to water for productive purposes is a
crucial basic need as well. This is because water is a key factor of production
in agriculture and for most other forms of economic activity that are vital to
the livelihoods and opportunities of the poor.

Recommended Targets

Halve the proportion of people who are unable to reach or to afford safe
drinking water resources by 2015.

Halve the proportion of people who are unable to reach or to afford sanitation
by 2015.

Increase water productivity in agriculture (rainfed and irrigated) to enable
food security for all people without increasing water diverted for irrigated
agriculture over that used in 2000.

Recommended Action

Mandate the World Water Assessment Programme of the United Nations to
establish a baseline and monitor progress towards these targets and report
to the Ministerial Conferences associated with the World Water Forum series.

In situations of rapidly increasing demands on water resources and current
use levels that are approaching the carrying capacity of the amount of water
available, it is important to have institutional mechanisms to (re-)allocate water
to specific, higher-value uses and more equitable use by all stakeholders. To
allocate or re-allocate water effectively, efficiently and equitably, the value of
water in alternative uses must be known and this information shared among
all stakeholders. One striking example of lack of knowledge is the value of
water necessary to sustain ecosystem services, which in most cases is
inadequate. This is an area that urgently requires investments in terms of data
collection, research-and in stakeholder processes that foster a consensus on
these values, and makes valuation information available to the water
stakeholders. Whether water is allocated through government institutions or
the market, allocation decisions will be improved when the actors have access
to information on the value of that water for alternative uses. Strong differences
over the value of water for alternative uses among stakeholder groups are a
primary source of water conflicts.

3,2 Public/Private Sector Nexus

In this past decade since Rio, international and national organisations have
emphasised private sector provision of municipal water services as a potential
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solution to the major problems in the sector. This recommendation is based
on an overall analysis of the disappointing performance of many governments
in this particular area, characterized by low coverage rates, high loss rates,
low levels of cost recovery and the poor quality of water provided.
Consequently, governments in many developing countries have signed long-
term contracts for the private provision of these services in major metropolitan
areas, often the capital cities. Given the massive scale of the investments
and services required, most contracts have been awarded to major consortia
with European multinational companies as partners. Even though 95% of
municipal water services are still provided by the public sector, in many
countries the possible privatisation of municipal water services has led to
sharp debates among stakeholders.

Privatisation of water service pro vision does not imply privatisation of water
resources, even though those against private sector service provision often
imply this. Water is a public good, which should be treated as an economic
good where it is used for economic purposes. On the other hand, fair access
to affordable water for all does not imply that it has to be free. The cost of
providing water services should be recovered from all that can afford it, which,
again, does not exclude preferential treatment for the poor.

Large private companies can add value by bringing specialized management
experience and large-scale financing to situations where these are lacking.
Conversely, other models-from public companies to public service provision-
can be just as efficient and effective as private sector service provision.
Irrespective o f the approach chosen, governments maintain a major
responsibility for providing an effective and efficient regulatory framework
within which the service providers operate. Also, quite separately from water
service provision, it is the government's responsibility to provide a framework
of water use rights-respecting the customary rights of traditional water users
and indigenous peoples.

The public-private sector debate within the water sector generally focuses
on the role of multinational companies and ignores the role and significance
of the small-scale private sector in developing countries. In at least two water-
related areas the debate overlooks the crucial role that the domestic private
sector plays.

Firstly, where piped municipal water supply is unavailable or of inadequate
quality, the provision of bottled drinking water is a very significant economic
activity that has seen astronomic growth rates in countries ranging from
Mexico to India to Thailand. In fact, the success of this domestic private
sector has in recent years motivated multinational companies to develop
near-global brands of drinking water that compete with local brands. For
consumers in developed countries 'bottled water1 refers to high-priced mineral
water. For consumers in developing countries bottled water often refers to
reliable, filtered water in 20-litre reusable containers, used for drinking, cooking
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or other uses that really require drinking water quality. Provision of affordable
drinking-quality water in bottles or containers also relieves the piped-water
system of the need to produce drinking water quality that is largely used for
lower-grade purposes such as toilet flushing. Innovative public-private
partnerships that devise alternative ways of providing water supply and
sanitation services at various scales deserve more attention.

Secondly, in agriculture, private farmers have been largely responsible for
the major investments in groundwater development in recent decades. This
groundwater use has contributed significantly to food production and the
creation of wealth in rural areas. But governments have largely failed to
elaborate rules and mechanisms that ensure that groundwater is used in a
way that minimises the risks of over-use and protects groundwater quality.

Recommended Target
Have at least 20% of all water infrastructure investments funded by alternative
forms of financing by 2015.

Recommended Action

Build capacity in local government to assess alternative forms of financing
for infrastructure, including capacity to identify, develop and negotiate sound
projects that are financially feasible and environmentally sustainable as
alternative solutions to large-scale investments.

3.3 Global Governance
The most important area of global governance with a substantial potential
impact on the water sector is the system of international trade. Globally,
agriculture uses as much as 70% of all renewable water resources that are
diverted for human use. The figure is as high as 80-90% in developing
countries. Worldwide trade in agricultural products-also referred to as trade
in virtual water-has the potential to counteract water scarcity locally. It is
evident that the food self-sufficiency targets maintained by many countries
are closely linked with the demand for water for agriculture use. A fair and
reliable system of international trade in agricultural products that would enable
countries to relax national food self-sufficiency targets would have a major
impact on the demand for water. In addition, the $1 billion a day agriculture
subsidies in OECD countries have a major impact on the export of
agricultural products from developing countries-and thereby on their demand
for water. Changes in the agriculture trade regimes and subsidies in both
the developed and the developing world are therefore going to have a very
important impact on the demand for water.

The effort to develop a much-needed institutional framework for international
water governance has met with resistance and been relatively unsuccessful.
The UN Convention on the non-Navigational Use of International Waters took
several decades to draft and then attracted insufficient ratifications to enter
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into force. There are, on the other hand, a large number of bilateral arid
international agreements concerning the use and development of water
resources in international basins. These agreements have successfully
allowed countries to share water benefits, even in situations where bilateral
relations less than optimal. There is likely to be intense competition and
conflict for water among uses and users within countries at the local level.
But in the international arena, water has shown to be a good catalyst for
cooperation between nations.

Recommended Target
Assess virtual water imports and exports through agricultural products for
each country by 2015.

Recommended Action

Have the World Trade Organisation develop and consider virtual water
balances, using a resource accounting framework, when assessing and
negotiating agriculture subsidies and trade in agricultural products.

At a more conceptual level, integrated water resources management (IWRM)
has gradually become a generally accepted framework for "good water
governance'. It is also encouraging that in many places around the world the
river basin and groundwater aquifer are more and more accepted as the
appropriate scale to assess and manage water resources. While not an
end in itself, and not a guarantee for a more desirable outcome, these
developments do point in the right direction. That said, there are many failures
and few successes in developing or developed countries in actually making
river basin management work.

Box 5: The Nile Basin Initiative

The Nile is the world's longest river. It flows 6,600 kilometres, and drains an area
of about 3.1 million square kilometres, one-tenth of the African continent. The
extraordinary physical and ecological features of the Nile River have supported
dramatic evolution and expansion of human activity. The overwhelming majority
of people in the basin lives in rural areas and depends directly on land and water
resources for shelter, income and energy. Despite the extraordinary natural en-
dowments and rich cultural history, its people face considerable challenges. Six
of the ten Nile countries are among the world's poorest. The Nile holds great
potential to foster regional co-operation. However, the control and use of Nile
waters has long been a source of contention and potential conflict among and
between riparian countries.

In 1999, the riparians took a historic step by launching the Nile Basin initiative
(NBI). The initiative is a transitional mechanism that includes all the Nile coun-
tries in a regional partnership to promote economic development and fight pov-
erty. The NBI is guided by a 'shared vision1 that is based on consensus among
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riparians and reinforced by international agreement that the Nile's environmental
and development issues are of global concern. To translate the vision into action,
a Strategic Action Plan has been initiated. Co-operative management of the Nile
River is one of the greatest challenges of the global international waters agenda.
The Nile Basin Initiative represents a significant step towards overcoming those
challenges.

Source: NBI Transboundary Environmental Analysis.

Speaking of sustainable development, it is clear that better water management
should be a means to reduce poverty. The DAC Poverty Guidelines identify
five dimensions of poverty: economic, human, political, socjo-cultural and
protective capabilities. Strategies to address water-poverty relationships need
to improve the different capabilities of the poor in their battle against poverty.
These strategies will also have to address the pervasive gender issues in
water. Those affected by water problems are too often women, while those
deciding on solutions tend to be men. Building gender-equitable capabilities
of the poor to manage their water resources should also be at the heart of
capacity building in the water sector.

3.4 Science and Technology

It is often assumed that increasing the efficiency in irrigated agriculture will
result in large water savings. But the results of research done at the river
basin scale show that these conclusions based on irrigation efficiency
measured in the farmers' fields are often quite misleading. Basing scale
savings can often not be extrapolated from savings at the farm level-one
person's water 'loss' is another person's recharge. The attention should be
focused, instead, on the productivity of water in different uses. The UN
Secretary General, for instance, concluded: "We need a Blue Revolution in
agriculture that focuses on increasing productivity per unit of water-"more
crop per drop" (Report to the Millennium Conference, October, 2000).

Indeed, at the farm level, the focus on water productivity in physical terms,
crop output per unit of water, is a necessary and useful framework. Likewise,
appropriate soil fertility and plant nutrition management is in many places
the best way to achieve more crop per unit of water. At the level of watersheds,
basins, or country water use, water productivity needs to be understood
from a multi-stakeholder perspective, in the broadest possible sense. That
is, water productivity at the basin level must be defined to include crop,
livestock and fishery yields, wider ecosystem services and social impacts
such as health, together with the systems of resource governance that ensure
equitable distribution of these benefits.

A focus on the productivity and value of water in all its uses should also help
to change the thinking, still widely held in agricultural circles, that we should
not 'waste any water by letting it flow to the sea'. Only rarely is fresh water
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that flows to the sea 'lost' or 'wasted'. The coastal zone is one of the most
productive ecosystems on earth, and depends vitally on the inflow of fresh
water in estuaries, deltas, lagoons, mangrove forests etc. Maintaining fresh-
salt water gradients is a key ecosystem service that produces high
biodiversity as well as highly productive fisheries.

Box 6: Breeding for drought tolerance

A recent review of the status of breeding for tolerance of abiotic stresses by John
Bennet (International Rice Research Institute), concluded that the advances in
genomics, and the development of advanced analytical tools at the molecular
level, provide a basis for understanding the mechanisms of stress tolerance.
Investments in the new tools for gene discovery will produce breakthroughs in
understanding abiotic stress tolerance. Drought is the most important but also
the most intractable of abiotic stresses but irrigated and rainfed crop plants can
be developed that are high-yielding even when grown under recurrent mild water
deficit.

Scientists and engineers have made significant progress in many areas
related to assessing water resources, water flows, and water quality.
Particularly, advances in remote sensing, remote data collection and
geographic information systems provide powerful tools to complement
hydrological and hydrographic data collection systems. Unfortunately, the
national systems for collecting water data are declining in many developing
countries due to a lack of financial resources to maintain or expand them.
This trend needs to be reversed. It is also of major concern that the knowledge
of water quality remains fragmented and practical knowledge of water-related
ecosystem services minimal.

There are other areas where daily practice is ahead of scientific progress
and interest. While scientists and engineers still debate the wisdom of re-
using municipal and industrial wastewater and sludge for agricultural
purposes, farmers in the peri-urban areas of Africa and Asia have widely
adopted this practice out of sheer necessity. Research on the impact on
human health, wealth, and nutrition (as well as soil-fertility) of using
wastewater for agricultural production is needed to generate practical advice
for farmers and information for consumers, to limit risks and maximise
benefits. Certainly, the recycling of wastewater is a high priority area, with
important implications for water scarcity, public health and nutrient flows.
Even better than recycling wastewater would be the large-scale introduction-
technically feasible but socio-culturally difficult-of ecological sanitation.

Recommended Target

Develop, by 2010, an agreed strategy for the use of molecular biology to
increase drought tolerance and water productivity of crops to achieve water,
food and environmental security.
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Recommended Action

Have the CGIAR assess the potential for increased drought tolerance and
increased water productivity in agriculture, including the potential of the use
of functional genomics and other tools of modern molecular biology.

Some scientists and a few practitioners have long questioned the wisdom of
providing water of drinking quality at great expense, only to have a large share
flushed down toilets, to carry waste, where after it is cleaned again for the few
that can afford this costly practice. Opinions differ: some water experts advocate
ecological sanitation, others dry toilets, some people argue that only bottled
water should be of drinking quality and piped water quality should be limited to fit
all other use made of it. All these alternative approaches deserve more attention.
Of potentially major importance to the water sector are the advances in molecular
biology, i.e. functional genomics and modem biotechnology. Some of the new
techniques simply increase the efficiency of 'traditional' plant breeding, while oth-
ers would lead to genetically modified plants. Plant breeders have already had a
major impact on the world's water demand through the development of the mod-
ern high-yielding crop varieties. On the one hand, they require irrigation, but, on the
other, drastically increased the water productivity of the plant. Recent advances in
com (maize) crop yields, for example, have come in the form of increased drought
tolerance of new varieties. Rice breeders are working on improved dry' (or aerobic)
rice. These developments may have a major impact on the water demand of
agriculture. Similar advances in breeding for pest control will, indirectly, have the
same broad impact on the demand for water in agriculture. Developing countries
should be free to make their own choices on the social acceptability of these
technologies. This is not a plea for high-tech agri-business in isolation from the
environment, however. If we have learned anything from the Green Revolution, it
is that the next wave of successful modernisation in agriculture will be through
eco-technology-where farming works with, not against, the environment.

Finally, variability is a core characteristic of water. As a consequence of climate
change, rainfall variability is likely to increase, particularly in places where people
already have a low ability to deal with current weather variability. Enhancing
the protective capabilities of the poor to cope with the impacts of floods,
droughts, storms and other water-related disasters is crucial for to improve
the livelihoods of poor people in many parts of the world. This is an area that
requires considerable added investments in research and capacity building.

4. Conclusion

Overcoming the world water crisis-achieving water, food and environmental
security simultaneously-is one of the most formidable challenges to achieve
sustainable development. More and more people, organizations and
governments are aware of this challenge. The World Summit on Sustainable
Development should reconfirm the priority of this issue and adopt targets
and actions that jointly will address this challenge.
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H jwrwt-j» î w* fftn ^TTt (-boo T " t * ' ) ^"ro arff*^
pniv >a PET

Wit* « PiPttww, »TO INnr«

135



Life tastes good

136



m

y
Chemicals

V Limited

emical
Industries
Limited

Corporate Office * OKONIN chemical Industries Limited, Opsonin Bhabah, 30 New Eskafon Road, Dhaka 1000, Tel. : 9332262, 418815/6/9,
405012, 405179, Fax : 880-2-8311906, E-mail : ocil@bttb.net, http://www.opsonin.com Head Offices * Opso Saline limjled, Global Capsules
Limited & Global Heavy Chemicals Limited, 37 Segunbagicha; Dhaka 1000, Tel, : 9330191, 8321234, 415530, 407635, 406617, Fax : 880-Z-831 2919,
Telex: 632318 GCL BJ Factories * OPSONIN Chemical Industries Limited & Opso Saline Limited, Bogra Road, Barisal, Bangladesh, Tel,; 53105"?,
53054, 53058, 52484, 53274, Telex : 642963 OCIL.BJ, fax : 880-431-52552 C l o M Capsules Limited, Rupatali, Barisal, Bangladesh, Tel. ; 52423,
53967, 52716, Fax : .880-431-52552 Global Heavy Chemicals Limited, Hasnabad, Keranigbnj, Dhaka, Bangladesh.




